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COU.VE.fr  AND  CRITICISM. 

Tbr  Uiought«  and  atrtions  of  j'oiiii^  iii«n  of 
intelledual  au«ngtb.  In  wIh>iu  i»  vediod  tbi^ 
futun-  Tute  of  M-iciiUlIc'  )>ro|;tV!4!t  in  tbii)  <'oun- 
trj,  arc  worth  attention,  and  tiro  of  tbvv  dix\y 
eat  [Rterest  to  tliose  who  are.  or  soon  will  bo, 
no  longer  explotera  of  n«w  fleld^.  Th^  meet- 
ing lattt  week  in  Now  York,  of  the  new  aocleir 
of  natural iiilH,  coinixifteil  alin<Ml  wholtj'  of 
young  nw^ii,  wbk  rfnunkiilili-  foi'  tiw  fortw  ami 
ilinrcUH'saor  tlH- (liscnsswna,  itml  Uitt  utiMt^not- 
of  pointless  and  weariaomc  talk.  It  bpcnnifi 
platii  Uiat  we  have  men  capable  of  the  best 
work,  .ind  tliat  we  an  preparing  for  u  brilliant 
future  of  inveati)^tioD.  vrbenevvr  th«  instm- 
meolalitiva  iii-»^iuiu',v  for  fultLitt  sucneaa  are 
MiUIdenl.  TW  iipiril  uf  inili-pcrKkitLv,  and 
Uii^  diarvgnnl  of  purely  pcrsunal  inflitciK:c,  were 
aa  great  as  could  b«  dcsir^.  Al\  propositiono. 
from  whatever  BOurc«.  met  with  an  equal  and 
<:rilical  treatraent ;  u»d  no  olhiiie  or  localit.v  had 
the  alif;bu-»t  ciaini  for  L-oiiaid (.'ration.  Phila- 
<lel])bla  wBN  bml  n-prpHc-ntxil :  whil*'  thrri!  wiui 
(I  Ktriking  absenuc  of  dvlcgalcs  from  U'lUib- 
ington.  New  H:irei),  siiil  <'ambridge. 

I'llE  InlTJiifltioDal  confcranw  for  Mxing  ii[Hiti 
a  anivcrsal  prime  incridian  and  a  tinivcn-ial 
svatein  of  tinw  has  at  length  Iwen  called  by 
lh<-  State  department  Ii>  om-qI  in  WaAhiitgtou. 
Oct.  1(  1884.  Dipiontutir  proM-cdiiiga  an- 
nlwa.Vfi  cxpc«t*'d  to  go  on  with  a  cnrtAin  dig- 
oiflcd  leUoro:  but  the  nrra  n gem i^ ills  for  the 
meeting  of  this  eonferent*  have  been  <lelnv«l 
far  beyond  any  thing  mstomarv.  even  in  di- 
plomacy. The  act  ttutboruEiiig  the  eoofvreDce 
bucamc  a  law  in  Auguxt,  lHH->.     An  iheru  waa 


Momeiloubt  wheth«-r  tlierc  would  bea*iiBlciently 
gcn(>ral  ronpoiitKi  to  ilic  inritntioii  to  laiMire  the 
B4ieoesa  of  thv  ixjofcivncc,  u  prdiniinary  cir- 
cular requesting  the  vicwe  of  Um  various  govern- 
inenta  iDt<'resti>d.  bimI  an  expression  of  their 
wUliiignvHH  to  enter  llie  conference,  was  iRHiied 
fh>m  tii<-  Stnb!  dii|>iir1menl  lownnl  Uie  end  of 
IKK'i.  'ITic  rmponat-M  were  in  hook  vnM^a  flavor- 
able,  aud  in  othora  negative  or  un(lfici4lo<l.  A. 
desire  was  felt  by  the  Europeans  to  linve  n  pre- 
liminary' (lisLtiWou  of  the  subject  at  the  lit- 
t«rDationnl  giMiletic  vonfereuoe  at  Roaie  In 
(tetober.  1RH3.  Tlic  fvcliiig  at  thU  conference 
having  t^iown  (hat  Uierv  would  ))C  Uttlc  dif- 
Bcutty  in  the  iiniversal  adoption  of  the  Greon- 
widi  meridian,  the  final  step  of  calling  the 
confereiioe  wa^  taken.  Why  so  Intii  a  date 
wfu>  ehonei)  we  are  not  informed. 


ly  our  iaaue  of  Dec  1-1  we  iniblisbcd  an 
ttrtide  under  the  title  of  '  The  signai-aerv-ioe 
.itid  ataniliiril  linn'.'  <!ritivtHing  the  action  of 
the  cliiof  signnl-olflcor  in  not  ud»|iling  tlie  new 
standards  of  time  at  signal^sorTtfc  staiiona. 
We  have  since  learned  that  our  criticism  was 
not  well  founded,  as  the  information  upon  which 
it  waa  luuiHl  gave  an  incom])lete  idea  of  the 
[HMilioii  of  the  Kevviut!  (n  this  matter.  It  la 
true  that  the  olim^rvpnt  of  the  vervioe  are  still 
governed  hy  tile  locjd  limew  of  ihoii'  n-«|K;<!live 
stations  ;  hut  this  is  only  a  icinporaiy  arrange- 
ment, and  will  be  dianged  as  soon  ns  possible. 
The  itaaon  of  the  delay  la  this :  the  inter- 
national ohaervation.  which  i^  taken  at  many 
stalionx  of  oh«ervntion  throughout  the  whole 
world,  is  toadc  at  seven  a.».,  Washington  time. 
It  Is  proposed  to  make  this  observation  eight 
minutes  earlier,  or  at  seven  a.m.  of  the  lime  of 
the  "itli  nieridlau,  wliloh  is  exactly  (Ireeuwich 
noon ;  hut.  before  thin  change  can  be  inwic, 
the  co-opernting  wcathcr-scrvioea  aud  iiutner- 
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OBs  independent  observers  must  first  be  nolilled, 
■nd  ibeir  consent  obtained.  Corrt^itpoiideuce 
bftH  ilrvsdj'  hneii  bvgun,  nod  n  circular  tvtcer 
sent  to  ftU  irbo  co-oprntfi  in  tlie  iDtenuidoiul 
work,  asking  oonwnt  to  the  projxtspd  change. 
Favorable  replies  are  being  received  ;  and  there 
ts  little  doubt  that  the  change  will  be  nuule, 
pTX>bably  .Inn.  1,  16^5.  It  aliould  be  retiicm- 
bcrcd  Uiut  the  intcnintionat  obwr^'alioii  U 
made  largely'  tiy  obsorrere  wlto  kindly  co-opcr* 
ate  witfa  the  chief  lignal-ofBcrr,  but  who  arc 
not  under  hia  orders:  a  chaitge  of  this  kind 
c^uot.  tJierefore.  be  summarily  ordered,  but 
must  bv  made  by  inuluni  conxviil. 


It  wouU.  of  coiine,  bo  easy  to  make  tlie 
tihanjie  in  Uiis  country  irithont  waiting  for  the 
action  of  observers  elsewhere;  biit  this  was 
thotigbt  fuadriaatite.  li  is  ii  mistake,  however, 
to  BUpiKMi?  that  the  ohservi-ra  !ire  renlly  )tt>v- 
«rned  by  local  times.  Atl  obscrrations  are 
nakde  at  scvoo  a.m.,  thre»  r.u.,  efe%'eD  p.m.,  or 
other  hours  of  Washington  time,  and  have  be«D 
so  made  tvci-  slm-e  Uie  eHtabliabmcnt  of  the 
wealbur- service.  Uuder  Oeii.  Myers's  man- 
agement, it  itn#  Uioiighl  that  it  would  sitve 
OunfVision  at  the  several  stattons  if  the  observ- 
ers kept  their  clocks  at  local  times  instead  of 
Wasbinf^ton  time,  and  observed  at  the  proper 
<!onvs(K>nding  times.  This  arrangement  ixiii- 
tinues  at  tbe  present  day.  though  the  obscrva- 
tiona  are  iu  reality  all  made  on  Wnsbinglou 
time.  Now,  in  view  of  Ui«  proposed  change 
in  tfae  time  of  tbe  inlerTiational  oh^rvation.  it 
was  thought  inadvisable  to  make  any  change 
In  extsting  arrangements  until  the  whole  cliHi>ge 
required  ooiild  be  made  at  om?  time.  Tbc 
diicf  signal- olliccr  i«  in  full  acooni  with  tbe 
reforms  in  standanl  time  now  being  introduced, 
M  be  has  shown  in  ntany  ways :  and  ho  pro- 
poaes  to  bring  the  whole  work  of  the  s«r\ice 
Into  conformity  witli  tbc  new  syxteni  as  aoon 
M  tlu«  can  be  (lODO  without  introdiidug  cun- 
flittOD  in  the  dtOert^nt  departments  of  the  svr- 
Tice.  

Fou  more  than  three  hundred  years,  access 
to  the  sacred  city  of  Villa  Rica,  io  Arancatua, 


has  been  prevented  by  tfae  IitdianH.  Its  namo 
(ndicatett  ita  Lmporlance  and  wcaltli  in  the  daj-s 
of  Indian  snpremacy.  Now  it  is  a  mere  col- 
lection of  niins.  overgrown  with  herbage  and 
shrubbery ;  thongU  the  forms  of  antifiiH;  monu- 
ments ant)  buildings  are  Mill  tntovnble,  and 
invaluable  for  archis>logical  sttuly.  Very  re- 
cently. Chih?  liiM  taken  posscsMon  of  the  terri- 
tory; iind  its  trcastircs  of  antiquity  are,  or 
will  90OD  be,  aeoesuble  to  ethiiologiata. 

A  sc-ttEUK  for  conveying  brine  by  pipe*  firom 
'  the  Cheshire  salt^fields  to  the  Itlerst^y,  for  niunu- 
faoture  there.  w«a  st«rle<l  two  yirars  ngo.  The 
pumping-wurk^  are  «reetcd,  but  so  far  with  no 
rcairlbi.  The  scheme  was  floated  on  the  Lon- 
don exchange :  but  no  '  salt  man '  Joined  there- 
in, tlic  general  opinion  being,  ttiat  in  flowing 
thnMigb  pipes  for  so  loug  a  disl»n<<i'  the  .talt 
would  cake.  an<l  tbe  stopping- up  aii<]  oorro«ioii 
of  the  \>\\n-*  woiilit  neecssitate  repair*  sufHctent 
lo  swalldw  up  prolits.  This  would  apply  to 
the  wcsteni  Mcvr  York  and  Lehigh  valley 
scheme.  

It  is  to  be  hoptHl  that  the  slate  wcather- 
serrice*.  of  which  aeveral  arc  now  esLiblisbed, 
will  give  stt«ntion  to  questions  apart  Rxhu 
the  ordinary  statistical  sido  of  meteorological 
obsefvation,  which  at  present  takes  so  much 
of  their  time.  Thunder-siorniH  vKpccially  need 
detailed  examination  from  miitiy  closclv  placed 
obsen'ers,  such  as  the  stntc  services  may  |Kie- 
aeM ;  for  these  storms  are  commonly  so  smalt 
tliat  thev  often  slip,  unobserved,  through  the 
necessarily  coarse  meshes  of  tlie  general  sig- 
nal-service network  of  station;*. 


'Iliere  are  as  yet.  in  this  country,  no  obser- 
vations —  at  least,  none  pnbllabed  —  of  dura- 
tion or  detail  HUlDcient  to  delerruine  how  many 
tiours  before  il»  arrival  a  UinniIcr>storm  can  be 
foretold.  The  antecedent  conditions,  the  area, 
tbc  arorage  and  abnormal  tracks,  and  the  du- 
ration of  these  small  storms,  have  yet  to  be 
carefhUy  studied.  The  blowing  of  the  winds 
about  Ihem  Is  imperftctly  known,  'lliero  ax9 
no  data  for  determining  the  relation  of  tlw 
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qoencr  *ad  Tjolenc*  of  lighlning  to  Uw  differ- 
ent puts  of  Ibc  atonn-area,  or  foi-  discoveriD^ 
lU  poMiUc  imTcnriicc  for  ouv  or  another 
lopo^rapUical  or  gcotogin)  dintrii-t  Hrl>t.-n  U 
'•tn'krs.'  Souk-  of  Um'WC  pointx  Imrr  IwcD 
stadicnl  in  Europe,  bul  iducL  i-cmains  to  he 
done  eveu  Uiere.  Iiidfcd.  lli«ro  la  qo  depart- 
nieDt  of  mcteorolog;}'  iu  wUiL-li  local  anal  doae- 
IS  plaovd    obsrrvcr*   i;nn    ntl»iii    iiti    citd    so 

CdUtinctly  origiottl.  anl  so  fni-  out  of  imch  of 
•be  goT«niin«nt  senioe,  as  in  tfais :  and  tou 
jears'  obicrratEoiu  from  stations  near  oo« 
•ootber,  and  ntim<'i-oH»  fnim)ili,  tiouM  yield 
malt*  of  tlH-  greatest  ptHclival  and  ttiL-onti- 
eal  interest.  _  .^^^^^^__^ 
•-•  n 
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mrUrw-i  mamtr  la  M  •I'lOHi  rtyttirrj  94  pni/ <tf  fotj  fiiUk. 

Mr.rniKiaOalton'apropoMd'fainUr  regiatci*.' 

Mast  obligiiig  ktli-ia  rt^nvti  liw  frnra  Aniirka. 
oOBrtng  familj  InfomUioii  fur  my  iwo.  of  Ihe  kind 
4McritMfdl7lii]rf'^«i>^*^r.  Henry  K.  O'lnirn,  In  jour 
iiMie  Ko.  Sv,  aa  tlut  wliicb  I  «miL 

Tb«  Mlicne  llivnr  'iFtcTllicil  Is  out  lh»t  I  rlroiUlHl 
topuLrrouiuicituaiiil  to  obuhi  cuManc^  iMirnri;  ■)»- 
tarmiDinx  it*  fnrihe  tortu.  Thi*  is  nnw  donn,  and 
«ilh  joiir  p«raib«Jon  I  will  uy  a  tew  wnnli  upon  It. 

Tbe  infonoalion  want«<l  ai>{ilic«  toM>  many  dlRnr* 
ant  iadivMualB  In  Itie  taiae  famllj  Kroiip,  aiMl  dtff«n 
M  murh  hi  luiuiilm***,  at-oonlinK  U>  ttao  ilniir**  of 
kiatlilp,  anil  It  baa  to  be  wmnceil  In  •»  ipMlsl  a 
ottuiH>r.  that  a  copioai  cxpUuatorj  itcarrlptton  and 
■umcrous  lablM  sri-  n>'|Ui*iT<\  Thrra  !■  no  real  com- 
jinity;  nvvertli^lcu.  I  fr."!  iiuuml.  tliat.  wlcliout 
coiui<lerabI«  KUtilaiiT«,  ■■tidl'4^  mtuako  will  ailao. 
OorrMpondaiiU  wtll  saiuI  fa(o*  of  uwlam  matter;  and, 
oa  the  other  haml,  tttoj  •rill  In-  •ll«'nl  about  limpUi 
faru,  tbfi  atMi>nc«  iif  which  will  >crli>ii»ly  iliminuh 
ite  vHliif  <if  oUicrwUe  coptono  rctnni*.  I  thervftire 
laimd  li  D«cva>ary  to  |ir«)iani  a  bonk  containing  a 
IbU  acxx-uat  and  explanation  ol  what  waa  wanted,  in 
«n)«r  to  AKhlMi  thn  Taron*  horadliarr  icndencio 
that  L'oit%rr)|B  upon  nnj  g^vfn  pcnott,  ami  cootalnlng 
al  ttie  ««in«  time  all  iKn  nacr»nry  aclicdulca.  Thii  1 
hare  done:  ll  bi  la  ihc  pm*.  and  wUI  bv  ptibUiliPd 
aboat  Chrlatniat  bj  Macmlllan.  and  wUl  be  procura- 
Ha  lu  Amarica. 

At  recanltt  tha  prlM  (chcmr,  I  touad  it  IniutiinMR 
to  rwtrlct  it  to  fondlcal  men,  and  1  biTc  thrown  It 
api>a  lo  'Britbh  lubiccti  rnldent  In  the  Tnliad 
Kln^om.'  I  ««uld  not  extend  tl  farther,  awlns  tn 
thaaitnnie  diSeuliyot  ii>rl(Tln2  slalcmptiLi  nt  tact* 
iMHIiiT  i«  hxre  oociirral  ahnuiT.  My  tMl(-linpo««d 
tMk  will  be  hanl  cnongh  aa  II  tK  Tlio  cnndttUtna  of 
Of  prlsei  are  fully  explained  In  a  lly-l«af  lo  tha  En|- 
iUk«dtUon. 

Let  me  Ukr  thU  opporlnnlcy  nt  Mylni:  a  fnw 
worda  atwnt  onotiKt  hook  In  which  my  nnme  li  at< 
tadicd  ai  edlicir,  and  nbtdi  will  appear  at  ilui  lanut 
tfsb  It  ii  called  t Ik-  '  Lifr-liiitory  album,'  and  waa 
mpaml  by  a  *ut>-cbniiiiUtnr.  of  which  I  waa  aakad 
to  be  chairman,  who  acted  by  diTWtion  of  the  Tol- 
Intire  liiTWtigUlun  oomnuttcc  »f  the  BiiUab  medical 


aaaociatlun.  TtiU  iiook  i^vm  exptiaatiuns  and  ichedi 
uiiu  for  ihtr  rvti:l>tratl<>ii  of  p^»onal  data  as  Iif«  ail- 
Tsncw,  Jiiu  aa  lli«  Hteoni  Kivea  for  a  coin|krvh«nitva 
acconnt  once  for  all  of  fanulti  data;  the  ilttarh.  how- 
aver,  being  wry  ditTervht  In  lh«  tuu  book*;  ih-^y  am 
inndi  tnoro  niiiilirHl  In  Ihv  'Album.'  li  i>  Miurod 
by  Ihe  UfO'hiHiory  Huh-coramlUM  lliat  the  medical 
r>lu<-  lo  lltn  [■■MeMor,  of  hU  own  lifv-tiblory  up  lo 
date,  unnhl  Int  conOdeiahl*,  and  uf  ETeat  ti^tvice  to 
tlie  clUIilrcn.  Tliay  aMo  fe«l,  thai,  if  lMa«alhtim«an 
coniiu'i:i<y  kept.  It  Will  tM  poMlble  h»r«afl«r  to  ob- 
^aiu  cxirjcli  of  a  Xnat  many  of  th«ui  for  purely  aia- 
Uatlcal  Mirpot**,  which  would  l>c  •>(  hljih  M:ieiiilfla 
value.  The  albniui  will  ciouioin  a  ia»t  aiiii>nnt  of 
intortiiaiKin  whl<^li  li  now  Ipfi  in  perfth,  and  ilw  tack 
of  Mhkh  In  a  great  bliidernncn  to  iihtaiiiInK  Ihalcom- 
pl«l«  and  oomprchenalvn  knowledce  of  the  famtlr 
anlecedcnu  of  nunumna  pcnwRi,  wlilcti  Is  al  preaant 
th«  paramouni  doUleniinni  to  inquirer*  inioherodlty, 
I  ahnll  br  Tery  grntefiil  In  any  cf  your  n'aderi  who 
niav  Me  my  forlbcomlnK  '  Kroord  of  family  facnlilo,' 
Hiid  aiav  make  Uienuelvct  ^iviiiolniNl  wllh  whal  1 
want,  who  will  send  me  Irttornuuknn  concerning  ihelr 
own  faintli«i.  But  1  caiitiM  explain  my  wanla  with 
ttilBclent  brevity  oltlMir  iMre  or  by  letter,  and  muat, 

Ctforce,  infer  tboae  who  rare  to  know  Uicm  lo  the 
ok  Itadt.  FiiAiicis  Qai.TOM. 

«  KulHWl  UMr,  Idoauo,  DromitHr.  IM3. 

The  rod  annaeto. 

I  have  rMxnlly  nutiord  ai-tetai  arliclea  npun  Ibo 
gorgemis  suns-  ui  laivly  v^a  in  IhU  emmlry,  and  do- 
tint  hi  put  ilown  a  feu-  twwt  on  tlif  eame. 

Tiiu  red  Jilan;  wan  <!>  bnllbitit  llie  evonlnc  of  Kr>r. 
ST.  thai  llie  Bte-alano  viivi  founded  In  New  Haven, 
Conn.,  calling  out  llie  eiifines.  On  llie  •iici->H<<lii<g 
ni^hl  tlie  deep  t«d  ^ow  was  niai£Ti[nci«iil,  ai>{i<:Hr- 
injC  tar  abut^  blocks  in  the  busleai  pari  i>l  tlie  city. 
Caiefnl  uhaerrallon  haa  siMmi  tlie  phonomenoo  rcry 
noariy  aa  brilliant  at  lunriae  «•  at  sunieL  Ttie  deep 
TmI  haa  apiniarMl  the  iaat  of  all  the  cotora  In  the  aky 
at  aniMci,  ami  iiiTariiihly  Uie  lint  In  the  morning. 
Tbere  liau  bnen.  in  addition  lo  thb,»gTaylsh  afterglow 
at  night,  and  In  the  aiomlng  a  iltghl  effnigeixe  bo- 
tokening  lite  ilaing  ann.  ThI*  afiergiow,  or  efful- 
gence. ha>  made  it  ponlbte  toobanrii'ihetkydlrnrily 
al  the  ragton  wlie-n  llw  deep  rtd  liarl  Ju*i  appearaii, 
or  waii»o>iii  loapprar:  and  lliln  Inrarlably  (Showed  Hue 
dceiry  eloiid*  at  a  graat  height,  i^nernlly  •trallded 
horliniitally,  and  attending  with  *lixhUy  Incmaalnx 
dcnnlty  to  the  MUtb-wmt  or  aouth-caal  hortion, 
Tlinui  light  atmtlflnd  e1«ad.apfinaranee9  were  vislblo, 
evan  though  tli«  «ky  appeared  abwitulclr  ehiatllcst  a 
[<TW  mliitilp.1  iHrtom  and  afivr  llio  rffnlgirncc.  TIio 
Mar*  the  pn>l  month  hnie  nhown.  night  alter  ntsht, 
moat  eitraordinoiy  twinkling,  and  Iha  air  ha*  been 
*a(nrated  with  uioUture.  Agnin  and  again,  with  a 
hloh  tiammeler  and  a  \>Ktitr%\j  clear  >ky,  toinatlnMa 
ev«n  with  a  cold  Bonh-wed  wind,  f  bare  been  ulon- 
StJii-it  to  find  the  relative  himilditya  hundrvdperoeol. 

A*  to  a  jirabahle  explanation,  tlie  wIMeiit  theories 
haTK  lieeii  adianced:  ineteon,  coauical  dnal.  zpdia- 
c;tl  lis'it.  comota,  cleculdtj,  volcantc  )taaat  and 
aittM»,  etc..  have  each  hwl  tbetr  aillMienia.  Of  IboM, 
Ihe  loat  li  the  '•nlyimewoiiliyot  eoutideiatiun.  The 
rocanl  (?)erip:ioni  ai  Java.  II.IIOO  mllen  dlitant,  ure 
advanced  a*  a  infflctent  oauie  for  the  preaence  uf  the 
a«h«a. 

That  volcanic  ashea  ntay  b«  c.irrind  ^ivat  dUlancel 
Ii  well  known.  I.€>omi»'»  '  Mfteoroloiiy.'  p.  Tl,  givM 
an  Inalance  in  wfaieh  axlK-s  were  carried  700  nillea  W 
Ihe  north^ait  and  1.200  miles  to  the  we«t  of  lb*  TOl- 
cann  Coo^guliu.     Noiwitititandlng  thia  evldasea.  If 


SCIENCE. 


Iimdi]  Mcm  Dell-nlgh  Incndlbte  tbu  tlis  iiptwr  t-ur- 
nota  Aiid  the  [>OK«r  of  >iupeii*UiR  o(  thi^  uh<-i  muld 
bkvc  oocDblticd  In  cnrrylcg  tli«  pkttli^lc*  I1.0<>0  miles. 
Conmon  ctoiul -coloring  l*  caami  b;  UiffntcUoa 
ffMn  ptullclei  of  dail  or  wnlcr^roplctB.  Light  itt 
dlffnrr-nl  iravp-li'Dgtlin  Iim  »  crcjier  or  Ipb*  twner  of 

■f*Mliiit   IliioaEli  ilutt.  (inokv,   ualer-droplett,  k«- 

I  tplcnlM.  cl&    It  i*  (tatcd  thai  tlu  ll«bt  M  tliv  liltw 
end  of  llw  (prclnun  taxt  ten  i>o«tur  of  peaelntlMt 
Uian  at  tli«  r«l  ciiil :  hmee  ihc  Il=lit  i*  illlcd  unl.  U 
llwirrc;  ami  itie  i>lupili'Mji|K-uufiim,tliMill»e'jf»ii«P,, 
and, laMof  all,  (licrt<l  (ScitU'-  *  Mi'IcuttOou).'  p.  'J'ld]. 

[  "Why  may  ll  iiol  be  ixHiititi-  llmi  Itn-  bluo.  liLiviiii  ilin 
gicaier  mraii^ibitlly.  in  rrfract^  to  mcli  so  t'Xlriit 
»>  Id  I<?  iulrrcvpW  b)^  tlw  carlb  Ivn^  bcfon*  ttin  rvil 
bas  ilinpiK-iimlT  Taking  hit"  aMnlluI  lb*  )tT«at 
abtitiiliiiioror  ui-l^tur^.  lli>-ii|>r^ara[iceof  ic^-tlMdllnf* 
(wlilcb.  tiowi-trr.  Mi.iy  Iihti.-  ijrru  (•.•IchiiIc  a«liei|,  anil 
tbe  litci  cf  tiiv  aif|wiirai)(-i-  IVrrii:  |ir«<:i(vly  rinilUr  li> 
tbat  nnlinsriljr  trvn  u|>t>ii  ck>i»l>.  (hpt«  U  »(•  iiav*- 
•lly  o(  r««uTlli)C  t»  lli>-  at  bvM  il«ulitfiil  lli4i(>ry  of  tb<' 
Tvl««u!c  «ri):lii  of  tli«  t>l>*'"<'<»^''<'i>- 

Tbeeinillurilylieiwtm  ilii.-<>r<llriaiy«uiM«t  and  t1il« 
ph«n<>(n«iioii  w»H  finely  llliutralM  "no  «v(riilnc  by 
a  maiciiiniM'iit  [<-il~<lo(id  aunwi.  mauKratly  c*ii*cd 
by  cloiHlk  <Mtii;iarkil>«ly  ii««r  ili"  otwrvrr.  Theao 
CK'Im]*,  Knuluall)  fadliijt  anay,  «<'i<i  ri>ll<:><inl  by  ibn 
■)€«p*r  rnl  »o  jnoiniiiviiily  imiknil  rrri-iilly.  and  etl- 
dvnlty  ramluml  tiy  lcc-«plculai>  at  ■  f;ivat  ^litaiie^. 

G.  A.  N. 

On  tb«  er«niiig  of  1>M.  SSa  red  ulow  hiu>  i>i>lk«d 
tipon  the  cloud*  Khl<^  invrapivad  the  wliole  beaten. 
On  the  Xtd  Ilie  cIciidlDee*  Ha*  compkle,  and  (men 
dn*er  than  on  the  iitvrloii*  eTenlns;  biii  ilip  glow 
Unfed  (be sh<*l« itelble  vault  do« n  lo  ilic  eauirm  ho- 
risoD,  mmI  cniilnned  tor  at  I'M*  an  hoiirafiemtiDMi, 
(adiiic  lint  In  the  f*»-  Uii  the  :f4ili  (be  cIoikU  were 
(lltbily  broken.  Before  ?■  r.W.  (finndaul  iIiim)  a  yAl- 
iowttli  ilnite  briiaii  lo  be  apjinrrul.  Ai  fi.lO  th«  rolor 
«a*  i<v|<ll*ti,  aM  rpacbtMt  tlie  horlioii  on  all  itde*. 
AI  U.9)  Ibn  ciihr  van  a  deeper  red.  trllh  rloiiJii  nutr* 
btolien.  At  ClSO  the  etaudi  were  Ibln,  and  ibmnid 
(aint  Imt  dliitnct  blood-red  color  on  tbe  cauent  hori< 
son.  thousb  a  IllUn  briditer  in  tbn  west.  At  t^M)  th« 
cloudlnea*  nw  mlueed  lo  a  panlnl  ibin  Dim.  bat  m 
dtuky  fcdnui  was  itlll  perccp<ibk  )ii  nil  piru  o(  ihe 
aky.  At  ft..M  thr  iliT  was  nrrjwhere  ifilnly  vcllrd , 
but  a  dark  ruddy  tint  coiild  still  be  faintly  seen  nil 
araand  tbe  hoiiKun.  At  6.1U  ibc  iky  «iib  mostly 
cIouiIIfs*.  tliouch  few  sian  nein  vislblr.  A  duk-rnl 
glow  could  b*  diKenird  in  all  pari*  o(  lilt  h»a«eiia, 
and  bi  Ibeweai  it  rosv  in  briiad,  ill-dellncd  Innda 
from  tbe  pMillon  of  Ib«  aun.  At  CiO  i>o  elotids,  but 
onijalarv  of  Orst  ibrvcorfonr  inagiiUiidM  nenvly- 
Iblft.  At  KiM  ito  niddliieai  was  sem.  biii  ilionty  It 
bocane  uiimittalcably  apparvnl.  It  was  a  faint 
dnsky  red  Mill  ubaciirrly  Inrreil  in  i)i«  west.  Tliia 
glow  Ixtled  two  houis  nnd  ri|;bt  miniilrsnflerauusct: 
UiDoaptiere  calm;  th«moi»FiFr  sinking  from  38"  to 
Vi"  y.  Tha  otecrvaliuiin  pucsets  iiilert-st  in  connec- 
Uon  wfth  liiBilaT  ot)e*  reeenily  made  in  variou*  porta 
of  the  wnrhl.  Alexamdkb  Wixchki.l. 

Aim  Ather.  IIk.  U,  imi. 

PlAut  dlattlbatlon  lo  Lowor  C^ttoruia. 
1  wiMiM  call  Hiiriition  to  the  txcl.  tliat  many  Arl- 
tonlan.  New  Mni^cuii.  Miid  M«ii<3n  !i)<('<'i'^*  '^f  |-taiilt, 
logcthvr  with  mere  ur>rlb>'m  «|>ea(<f,  are  f»ni>il  ot» 
the  luirrnn  atrip  ot  iftbielHtid*  in  norllieni  I»it*r 
Caliroriila.  Amuiic  llieui  1  may  invnlfoa  (juorcna 
Bmorjl  and  Q.  pnitKOB*,  Aatncalna  Sunora*.  roui|ui- 
an  qrimdent,  and  many  ouert,  niili    Gveanlun 


oMMllofiim  of  tb«  Koeky  lIoiinuiii«,  iTmU'Ilalli^l 
of  N«vA>la.  Qalliim  pilbMi>,  Qnrteui  agrlfollm  tlie 
oxnmon  Pieel*,  Ai)ulfe|[(a  imneata.  and  a  number  of 
lntri)ijiirr<l  (?)  apcclei  well  known  throughout  tlie 
U"il«d  StatM.  CitAiii.KK  R.  UiKtrrc. 

Su  Dli«o,  Cat..  IMo.  It. 

Kamaa  naar  Iduialng.  Miob. 

A  few  yean  >li]ra',  I  Njiml  >^in<-  '-r  iHodAyl  M  liason, 
■iim«  ii'ii  mitii.  >i>iilli  i>f  l.aiinln;!,  >Ji<rli.  I  had  boped 
to  riiiiirii  AI  xomf  iMun-  lime,  jinl  oimpk-te  my  oJi- 
wrvnlliiis  il|m[i  wmn'  |mh  iili.ii  it<lj;™i  f.f  sntid.  gravel, 
ami  iHiuldcrs  |ii  the  Tlolnliy  nf  ibn;  vllUijt';  Iml,  u  it 
inay  (■!■  siim*:  \c-»t*  bclom  1  kIuiII  be  able  to  do  so,  1 
wonld  like  lo'lny  the  nfatefvoUiHis  befori'  ilie  readcm 
of  SHeiier,  hopini:  thiit  sirtUiC  <if  The  JIldiigLin  rend- 
cn  may  liaTe  tiiui-  Ir-  llive>ll[;aie  Ibe  siibjenl  fully. 

ThcMirface  is  herii  iii-»rlj  plniie.  Tlic  (rout  mo- 
raine lit  tlio  SaKliian-  clncler  lobe  ties  some  tliirly-Bvo 
miles  to  llie  son  111  4nuili -cast,  beyond  Jackion.  llicao 
riilgestr^rid  townidslliismaminefnMnsutnvnnkiiowii 
poLiil  north  of  Mason  In  anotlier  nnknowii  point  ten 
ormore  miles  »o(itli-»ouili  en»l.  1  ".t"  intomied  Hint 
aumuuf  these  rjdgmi ere  six  mid  eigbtnille?  ill  leii); lit, 
and  areaomeiiitieii lined  BHnl<i;;b way.  Tlii-dniinngcU 
lo  Ibe  iK>rlbn~.uil  at  |imeni,  uiirallel  nitb  the  courM 
of  till?  ridirM,  ihoiigb  i  notind  one  or  l«u  iualaouea 
wliere  creeki  liiid  inteneclrd  tbt  ridges  iiiBiead  of 
licinm  guideil  by  them.  Tlie  rldges  seeuieil  to  jierliat 
in  u  nurlberl*  couive,  Ihou^i  villi  many  lneuJ  «x> 
Ci^li<im.  ]  iioliiied  one  intlanee  in  wlilcli  tbe  maiit 
ride«  tumeil  neailyal  an  ^ti|;le  of  100°;  btil  Ibe  tiiaiii 
course  WBi  ci^iiliiiue^l  fnrllirr  north  in  tin-  lie-AVier 
rtd^  and  al  the  elljow  tiy  a  much  licliler  •.•tk.-.  'Pie 
ridg«»  are  i|Uil«  t«riiiMv  in  d«v»il<..|j.  Ferhhii''  th^- 
nivau  lie»  tielweeii  Ineiiiy  and  lliiriy  feet  Thrslopa 
was  »(>!  iiK^Hvuied,  bill  i«.  hh  a  rule,  tixi  grwul  tu  per- 
mit ilieir  belli);  cn>aMd  by  learns  al  ibunaiuraliirade. 
Tbe  comjiottetil  nialeriiil  it  all  waler-noni,  tuid  evl- 
doiIlT  itepdtjled  (hr<iii)[)i  thr  at:*'i>i^>  ■>'  WHter.  The 
bowMer*  are  vt  all  tJxer,  up  lo  Iwelve  iiirlii'h,  Ter- 
bap*  (ony  pnrconi  wer«  eaiulMi'iie.  olmilnr  Ik  llrlio- 
logical  cb.iraclers  io4li«*ub}aceiii  nx-h  i^iialiL.  The 
rMnaliider  w«iv  melatuoildilc  or  l|ni«oi>s  rjiecles,  «s- 
orpt  »0Di"  llmeatone  pobblea. 

wheilx'r  IbcM  rld|iri<  werr  fuiwu'il  In  tbe  IohkUikII- 
nal  croTaues  and  rlvcrwluiiiiials  of  the  Aneleni  ttlncier, 
or  not.  nku<l  l>«  •b'teriiiliKd  by  a  inure  c»retiil  fiirTcy 
»f  Ibe  irgiiin  ibnn  the  writer  wo*  able  lo  m»ke  111  Ihti 
(ow  dajs  speiil  at  AlnjMin.  1,.  C-  WoooTKB. 

EoRka.  Kui..  I>H.  It,  LUa. 

LoDgerltj  In  a  faatlng  apldfli. 

On  Ihe  lUUcnlb  day  of  Octolier,  ISSI.  I  endoaed  a 
vptder  iu  B  uiiaU  paper  box.  From  thnt  day  to  Ihe 
MTeuth  day  of  May,  ISit^  (201  days).  1  otefully 
wtilehol  and  daily  iiip<|)eeted   thr  priaoner.  and  can 

fiMlirely  alllnn  ibat  be  partook  of  no  food  or  «al«r. 
be  box  in  which  he  was  eonriiieit  was  lu  cb-an  and 
while  a«  wblle  paper  could  make  il.  nnd  ri'iniiiied  •» 
while  iMt  <xintlLu>-d  Iu  occupy  It,  except  for  the  ap- 
pearand of  a  few  dark  apnoka  which  I  mijiptire  to  be 
tbe  droppings  of  tli«  priMQCr.  1  earrfully  obwrved 
bini  every  day,  and  KomettiBM  two  iir  lliiee  times  in 
adayi  and  I  wb«  tuiable  to  delect  any  emvciaUnn  u«-  A 
(ymplomsot  weiLkiie«9,vreven  Iriitiibility  'if  leinper,  ^ 
white  be  lived.  He  always  appealed  m  iiciiie,  and 
looked  a*  plump  and  bealtby,  a^i  lif  did  llie  day  I 
dropped  htn  lnU>  ibe  box,  antil  within  three  day*  of 
bis  ileatli,  when  1  Am  obtervcd  that  obeu  the  boa 
was  ll]iped  lie  would  fall  (roni  litt  piialiion. 

William  Jomui.  M.U. 

N<wl.ufvb.  H.y. 
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Tb«   p*duncnlat»d  InUral-Uua   ois^na  of  Oaa- 
tioatomiM. 

Tlie  rei-val  dttcovcrv  of  n  foitn  of  t)erp->pk  Rtbta 
tUnvlj  oUlisI  ti)  ilic  furrplmrynx  docnbcd  bj*  U. 
Tallluit.  by  tlie  U.S.  flih-conunlMloo  ummer  AU 
balroM,  luu  nffordrd  rxccltcnt  oppoftunitiH  tor  » 
man  tboraugli  esuninujoji  o(  tbe  cxi«rnal  cbmc- 
MT*  prucnicd  by  Uie  »kln  of  Uipiv  funnt.  Thia 
■pccta  of  eunpbMTDSoid  fl<lic4.  —  lb«  oa>-  sluilliil 
1^  FroJtXor  Tlitoilore  Gill  and  iny>«1f.  uud  uainvd 
^  «*  Gutrovtomui  Uiirdji.  —  upon  cIuom  (■xamiiia* 
Il'<ti  of  tli«  [cgloa  of  lb«  Inlenl  lim-.  disctowa  fMlutM 
wblcL  ^iptw  to  Im*  Mitnewluit  rvmxrkable.  1(  tiut 
■Dluur,  uDotint  orguii  u(  iliv  kind  hillwirto  known. 
Tbe  l»t«ral  line  U  in  ila  iuu«I  loiitiOD.  and  bcfioi 
Jau  b«fal»4  tlie  li«u).  Tlieru  i»  no  Iducouj  cmi*! 
tonmiof  tli«  pnil'Otgani;  but  Ches«  m  ftolaud  Id 
(n)B|i*  of  ftxim  two  lo  Tire,  vtanding  oo  Ibe  iktn  tn  ui 
obliqae  row  at  iliir  liind 
IMralB  of  Mch  muKiitiiT 
■onfls.  TlMcmupa  con- 
tktlL.  In  fact,  of  from  Iwo 
tA  At*  »Ulked  OT];nn«.  iti 
■hown  III  tf.  1  in  Ili«  t'lil. 
Tbc  ■t.'Jki  art!  nol  ylf,- 
■inilM  at  all,  exMjit  ui 
tb«  llpa,  wher^  Ibvy  *uii- 
port  a  iliK<i!<1]tl  ru|i- 
•ha[i«d  •vgAu.  nliich  la 
moro  fiT  ][■-*  c»n>|4«lvly 
pijri  ■  mAlly.   In 

*aii.<  -  il>i>M>«niJ- 

orgAi.t  a:''  I 'TV  itUtinctIv 
cn|>-iilia(icd ;  in  ittii'r) 
thai  form  t>  I'a*  clearly 
apftarritl.    Tli»  t-Ai*  Itoid  ^,.  i 

irlucti  Ibc  iialka  jri»p  U 
not  Ao  dcRjily  |>ii^«IlIl^l  a*  Um  ]^srrmiiidlDt;  akin, 
trhick  i*  TVTT  df  nirly  liKuled  with  ptemral,  and  very 
blark.  The  pl];n)«;i'E  i.ii  lli«  l>a*aJ  dlaka  i(.  In  (act, 
•rraoc*^  l'>  a  I'iKlitly  reticular  niinner;  tli«  jitg- 
■kcniril  layer  !■  ronUnuoa*  nith  ttm  outer  cluar 
•bMtlM  of  itie  Malki-;  anil  ttte  mr^Iiillnry  portion  of 
lb*  tl*lh  can  be  arrn  In  tome  raw*  iti  civiialat  mainly 
ttl  n*rn>-llbrll^  «hl«h  (una  oulnanli  to  iIh  cu|>-liki! 
■Kgkna  al  Iht  lip.  In  a  few  rutf*  then?  apfran  I« 
b*  a  cIcAT  apoKie  In  tli'  cvntrr  of  ibr  cup-liki-  i^imI- 
or^n,  lU  itiowii  In  flu.  ;:,  •tirfnumlctl  li}:  a  d«iiaii 
clKlc  o(  plgnii!btiM  llMnr. 

Til*  fiinrtlon  of  ibpic  ilile^orsaiit  of  GBAlro«l«iuiu 
ttosparcAilT  tacillp.  i»  maVHTri!  a  (|wi-ial  jnirpme 
althcsrcsl'deplhlri  whlch'llili  fill)  lives.  Tli«y  r#- 
■Ind  one  very  f(*clb!y  of  ihr  roirs  of  ootnb-like  eud- 
Otxans  vhlch  liavc  roernllv  liccn  dL-3cHU«d  by  t'. 
Lcydls  on  lli«  l"'ul  of  !■>«  (»TO-ft>b 
(Atnb^J^<lp•[>  iiprlaeui  DuK.):  bnl  In 
tbl>  ca>F  ih«  iialkn  are  DO*  ui  rwlinu, 
and  arc  luiii'li  moM  aleiidvr,  and 
relalirely  longer.  It  luaj  erea  be 
that  llip<'-  lateral  t<un<U  of  8lde-0r- 
jttuit  of  Un->lrml'>niu»  are  pttMpbo- 
Fig, ;-  mcent  at  tbcir  lips  liko  ilie  al-l*- 
organa  of  icopelidH,  tieroptyrbld*, 
Mc.  TIic  laioni  bands  inaile  up  of  thun  obltqiio 
(Tiwi  of  ili-.n-  orssnt.  a«  iIif  ti-b  luotrs  llirouoli  tho 
vaMr  al  a  deplb  of  Bvn  to  fifteen  liuiidreid  fallwDia, 
tmv  |>'>»«!bly  bMNime  liuniuoua. 

ITnt  Uify  are  also  wiiwry  In  tiii^llon  Ihrra  can 
lie  nnOniilit,  SriiiK  fi.tiinl  in  tli«  titiial  |i<i«lllnn  of  tli« 
lau-tal  lino,  aa  in  i.'<iiiinun  Dhli««,  and.  like  li.  prob- 
ablf  Itinerialeil  from  tl>«  vs^iu.  Tbc  alalki  arr 
fully  a  ■iztt'4'iilh  of  an  lacb  longi  and  are  apparent 


on  tho  (iil«  when  the  fluli  la  Intineninit  In  aJoobol  or 
water,  and  project  onlward*  quite  fr*«l;,  («  w  ta  ba 
ylMbJc  along  Iba  iklta  when  ibo  llab  U  Tl««oit  froRi 
aboTo.  These  naked  iM«-wsana  NiRliwt  oaa  aim 
•otncwhat  nf  tli«  nukadnttrvR-hlllaMiiliaaldeaof  the 
body  of  youns  flihea,  aueb  aa  thnao  of  Gadn*  anil 
GatnbuiJa.  In  llm  former  ibc  ntlft  •cnaory  lialri  of 
|]ie  nervc-hllli  project  ImnmllaKity  from  the  aurfac* 
of  lite  bill  Into  iIm!  tiirroundlnH  ualer.  bnl  In  no  em- 
bryo lialH!*  am  I  .tnnre  lli^t  the  fjil«.<ir5ana  am  ever 
pednneutatnl-  In  Un,  the  aldn-orgatta  of  Gutroa- 
touiia  Uolnlll.  like  th<?  wliol*  of  the  rcat  o(  lite  or^it* 
nixaliao  of  tlic  animal,  panlcnlnrly  IIa  ikull  and 
branchial  apparatus,  pr««ent  an  extniinc  phaie  of 
ajieciaUMtlon.  *I.  A.  Ktukk. 

RETROSPECT  AND  PROSPECT. 

With  tlie  jii«sent  nninber  Sc(ntee  i-nters 
apoD  Um!  S4!(m>di1  year  or  it4>  exUlenuic.  Tbe 
liini*  is  nn  Appixipriati^  one,  nliili-  cxU^iiJin^  a 
L-onJial  grri-lin);  In  iU  rc-udorH.  U>  cnll  tlu-ir  !il- 
U^ntiun  t"  iU  work  at»d  its  purpKwji.  TIml  ii 
joiirniil  of  |X)p4il3r  Mkn«i,  witli  t!»e  viiiiwl  iimi 
iDruminl  coDlpiils  !i|>|>ro|)ri.ilp  to  n  weekly  pub- 
Ik'ation,  would,  if  jmiicioiisly  <ijikIucU:(I,  pi-ovp 
a  welcome  sdtlitioii  to  the  list  of  Aroetiean 
pcriodicnis,  tuis  tonR  been  foit  b_v  Uio»e  mom 
Interested  iti  scieutiflc  progrese ;  but,  when 
tlw  numberlL-i3  dillleullica  in  Ibe  waj  of  auo- 
cetKi  had  to  be  i-onHiderod  in  detail,  lltev  were 
R)uikI  to  liR  niinieroii!)  atid  |>ei-|)U'xin};.  Th« 
g«ti<-rid  KC^ipn  of  llic  Joiinuil  vrn»  ttn.^  oiilv  fen* 
luFC  alxnil  wliicli  liltiv  dimbt  coulil  be  Tdt. 
Two  quite  distinct  jcl  insf]>nn(t>Ier  obji-ct*  of 
pxiMenw  presented  tliomwlfes :  one  wnit  Uy 
keep  the  readere  of  tbc  joiininl  info^ll<^<l  of 
tlie  pro};re«s  of  ecience  lu  all  its  tnanchfs  ;  the 
other,  to  give  expression  to  iLe  we II- in ntu red 
views  of  sdentiflo  men  upon  all  piiiilie  r|iie^lioii9 
cooiuicli^d  with  the  iiiej*a.se  of  knowleilKe.  and 
thiiy  to  iKWoine,  so  far  us  |Mis.->iliIv.  iiu  orffMi 
of  piiblii:  opiiiioD  ti[Kin  st-irtitillr  ulfaira. 

In  pnraiiing  the  lattvr  iilijoi-l  tli<!  path  of 
duty  was  too  plaio  to  iwiiiirc  i|i»<'iiwsion.  Tlie 
jouninl  must  b«  tiw  otgnii  of  no  imlividinil, 
clique,  or  party,  but  must,  while  prt-scrving 
entire  impnrlinlity.  give  plain  and  fearless 
exproftsioit  to  Its  conviotiofie  upon  any  question 
in  wtiicli  the  interests  of  science  at  Ini^e  wcro 
involved,  ilow  far  it  has  Ildfilled  tliitt  require- 
tiicnl  ix  II  qiivNtioii  to  be  decided  by  its  readei-s 
mix)  pntroiM.  witboitt  urguinciit  fVoni  otirsclvea. 

The  question  <>r  ttii'  <-<>nt(-iilH  of  the  Journal 
in  detnil  was  n  fsir  nion^  intrtoiile  one.  Shall 
its  articles  be  drsignrd  eselnnivcly  forUiv  spe- 
cialist, or  stinll  the  rmilts  it  iniike)i  known  be 
popularued  by  tfao  omission  of  all  purely  lecii- 
nio*l  nomencUlurc  i'  Shall  they  be  long  and 
elaborate,  or  abort  at  the  risk  of  imomplelc- 
neaai'    Slutll  they  be  atrietly  and  purely  sden- 
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tiSCi  or  sball  tbe  sgwc-uIaitvL'.  M-iitiiticninl.  niid 
poetic  sides  of  tliiojipi  lie  uIIowliI  In  !i]>iH'iir? 
Sbail  its  chroiii<!lr)i  or  [>n>giv«s  cnnslKt  uf  thr 
briefi-Al  |>OMM>iK'  ntvtmirninin  i>r  iill  iiii{x>itAnt 
currenl  n-noiin-bc*,  i-acb  rfuly  lal>pllc(l  Tor  ref- 
e(u»«',  or  shtill  »  sclwlion  be  so  made  lliat 
MCh  KH-oiiiil  slioil  b«  ]>ix>pfired  wilb  a  Hate- 
iiwnl  of  tbe  oiigin.  placi;.  ami  objeL-t  of  Uie 
resKireb,  wiUi  a  view  of  mailing  its  inn.'  slKiiifi< 
cancelcnonn?  In  iho  oast*  orscieHtiHc  jirti- 
clee,  wliore  shall  wc  draw  tlii»  line  b«tw«i-ii  what 
b«loiig;»  to  tbia  joutiml  and  what  to  tixxtv  in- 
tended for  tbe  |>iiblicalioii  of  origii).il  ti^- 
scarclii-a?  TIwim-'  .in-  iin'ic|_\  a  fi-w  vf  thp  more 
iiti|K>njint  •inrHtiurtK  wliicli  tlic  iirojpt-lors  wen? 
obligMt  to  mwl,  and  whicb  they  have  endeav- 
orwl  lo  (Icoidi!  Id  tbe  way  beet  fitted  to  give 
goiifral  ■aliofaclion.  Tbe  resolt  is  seen  to  a 
(wnniri  extent  in  the  preseul  iiuuiiter  ;  but  some 
aspects  of  tbe  bubjcct  may  be  profltabh  tioti- 
sideroi  fruin  a  liroader  field  of  view. 

The  dlJficuU^'  arising  fitna  th«  in- htiieal  11:1- 
ttirc  of  wirntiSt-  rcM-jiix-bca  lulniil*  of  bein^ 
p«rti«lty  n-solvni.  »o  far  at  l«ii»l  s»  Ihi?  gen- 
eral principle  is  conccriicil,  by  a  very  iibvioii* 
oonsi deration.  Srirnci-  nuiri  be  almost  &s 
much  [H>pnlari/.ed,  to  br  madv  accessible  to 
all  ecienlille  readers,  as  to  be  reailable  by  the 
edncated  public  wbo  were  never  in  a  lalmra- 
lory.  A  new  forunila  in  ibemiodyuamics  is  aa 
{nvompreheiiaihl*!  10  a  botanist  as  to  a  member 
<>rC'on[£(i.rjis.  The  aver.ijte  )>lty3lcist  linows  aa 
littlv  aliont.  a  liriii-tiiopoc)  >u*  the  average  mer- 
chant. WIml  Ihc  must  modest  well-read  eli*r- 
g3*TnRii  may  fairly  lliink  he  knows  aboiil 
I>anvini8ni  far  exceed*  all  thai  Itiv  lommoii 
run  of  chemists  realU  <lo  know.  Tbe  nbviou* 
eouettisiou  is,  that,  slioidd  we  M-ck  to  make  dis- 
aiASions  of  eunent  Bciontilie  resenrc-bes  accessi- 
ble lo  all  nuietililie  roailera.  wo  eannot  avoid 
Iwing  sonM'whnt  |K)pnhtr  tii  st.i  te. 

On  tile  other  band,  if  tbe  jotinial  should 
present  lo  its  readers  only  that  clou  of  read- 
ing-matter w))icb  ibey  gel  for  nothing  in  tlic 
daily  papeis.  its  verj'  exislencv  wonW  lie  a 
superfluity.  To  jasiiO"  the  i>ublication  of  any 
p^odtcaj  deroled  to  a  spednlly,  it  must  pre- 
sent lis  readers  with  a  kind  of  matter  which 
they  caoiwt  find  In  tbe  (lublie  prints. 

The  term  '  |H)iHiIar  science '  is  o(Wn  made  to 
inclnde  a  chisx  uf  diM-usHion.i  (|uile  different 
fVoiu  the  prcMvnlation  uf  m-ientific  Initb-t  in 
common  language.  Scicna;  at  llie  prewtit 
day  is  the  ideal  of  democr;tCA'.  Ilo  work  and 
Its  lionors,  from  the  highest  to  tbe  lowest,  are 
thrown  open,  without  restriction,  to  all  men. 
There  la  no  authority  which  can  say  to  tbe 
Immblcdt  worker,  "i  know  this,  and  vou  do 


not:  1  am  liicri-fore  above  viair  critidsm,  and 
yoo  must  accept  my  Ktalcinents  witlioiu  essay- 
ing lo  inquire  into  llic  validity  of  their  founda- 
tion or  tbe  soiindne&s  of  tJieir  application. " 
Tbeiv  is  710  tribunal  in  the  scieiiilllc  world 
which  has  the  power  to  proclaim  what  is  ai»d 
what  is  not  proved  ;  what  |iroblcniA  are  and 
what  are  not  solv«l.  To  one  who  has  never 
<«»sid<-[Hl  thio  state  of  Ihingsi.  tbe  lirat  im-  I 
|>reHrtion  felt  Is,  thai  it  must  imply  untTcrsnl  ' 
anai^iby  ;  that  iti  a  eoinmunily  where  every  one 
luM  i^nal  anihority  —  tlmi  is,  00  .tiilhority  at 
all  —  tbeix-  can  Iw  no  snch  thing  !is  iicrnuuient 
and  widely  received  opinions.  Unl  the  very 
opjmsite  is  tbe  Iriitli.  A  system  which  re<{uipea 
every  doctrine  to  stand  on  its  own  merits,  and 
to  maintaiu  itself  only  by  lielng  proof  aguinat 
every  assault,  is  the  very  one  under  w  liioh  truth 
Hlands  iIk>  Iwsl  chance  of  showing  iU  iH-rma- 
nenev.  A  l»ti};-eHtab1iahed  scientilie  ilwtrine 
atan^a  tike  the  Matterhoni,  not  through  bring 
|>r(>tf4-t<Ml  from  luuaull.  but  by  Mi>g  able  to 
rvtiisl  the  .lUirntt  of  agea. 

Now,  then;  ih  in  every  eivili;ncd  oontitry  a 
claas  of  writers  who  avail  ihcmselves  of  this  _ 
principle  of  equality  to  discuss  siihjects  of  ■ 
which  they  have  no  accurate  knowledge,  to  pro-  * 
pound  new  theories,  and  to  attack  old  ones, 
A  voluminous  literature  thus  arises  which  Is 
tbe  work  of  tbe  lay  element  in  Uie  sclentiUo 
community,  and  which  is  therefore  »ometlmea 
called  pojtutar  scienci!.  Such  productions  muttt 
aland  on  Uiclr  merits  as  much  as  the  j>n>poai- 
lionit  of  tlie  [irufi-ssiounl  HcientlDe  man,  and 
are  cntllli-^l  to  (Mnntdi-rattun  only  an-rinling  to 
their  merit.  The  polit^v  "f  A'ciVnce  in  lo  admit 
nothing  lo  iLt  pages  which  iloes  not  Itctong  to 
the  domain  of  kiioiiU-dgc,  excluding  with  es- 
pecial care  speculations  upon  subjects  like  the 
nebular  hypothesis  in  which  many  active  minda 
are  so  fond  of  iudulgbiK- 

After  a  eaivful  eonaltleratlon  of  the  form  In 
which  the  resulta  of  current  researchcH  shoiiUI 
be  pn!)iented.  it  has  been  decideil  lo  siibalitule 
for  the  weekly  nummary  tittretofure  prtwrnted 
brief  disriisniiiiiM  of  current  work  wlii<rh  shall 
Iw  of  more  interest  to  the  gi-nernl  render-  To 
cumbinc  brevity  with  perspicuity  in  siieb  cases 
is  often  a  very  difHcult  problem,  in  which  the 
golden  mean  affords  tlie  only  solution. 

Th(-  form  in  which  Science  is  now  pivaented 
liaa  bt^en  to  a  large  extent  tlic  result  of  tiare- 
ful  int|ulry  among  its  accessible  fi-iends  and 
{KttixinH.  ^IiiuifciitU  ,  the  plan  in  view  cannot 
he  develojK-d  in  a  single  nninher ;  but  we  hope 
tliat  a  few  neelis  will  show  our  purjHiae  to 
make  Scientt  of  greater  value  than  lierctoforc 
to  our  widening  circle  of  readers. 
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TUB    UARINB     T.ABORATORY    OF    THE 
JOHSS  HOPKJXS    UXIVERSITV. 

Tliic  CUrsupcakc  xotrlugicJil  laborntorv  iraa 
iutitiitvil  by  the  tnwUrs  or  t)i«  JohiM  II»|>kiiiK 
tinivcnilr  im  juirl  of  Itic  l>iologic-il  dcpnrUiicDt 
«f  liist  university  in  lUlH,  and  Dr.  W.  K. 
Brooks  nns  appointed  director.  lt«  purposp 
is  twofold . — lo  furoisli  complete  facilities  for 
or^nal  studiea  Id  inariue  xovlo(;y.  aod  a  placo 
for  more  elein«otary  luatmction.  I'he  faiuia  of 
t^  •outltern  waters  of  tliu  I'nitt^il  Stat«s  was 
adccud  for  sUidy.     In  providing  Uiua  a  place 


Topsail  Inlet,  tea  miles  weat  ttom  Cape  Look- 
out. )>n>t«ct«d  from  th«  ocean,  except  tn  it^ 
worxt  inoodM.  by  a  browl  nnn(!-t>»r.  and  yet  so 
nnir  Unit  iin  Imur'it  nail  <!a^riL^•  one  out  ujion  the 
higli  m-n».  Owing  to  iIm>  conliguratlon  of  lh« 
coast-linc,  the  ivarm  l^lorkla  currt^nt  flfiws  by 
xnd  nlmo«t  iHilliee  tlid  shoru.  Ttiiu  iriinn  c.nr* 
rent,  setting  up  from  the  shore*  of  the  Gulf. 
Bn'e«ps  along  with  it  maD_v  pelagic  aiiiniMLs 
which  belong  lo  a  hotter  climate.  Yot.  while 
Uie  ocean-life  ja  decidedly  sootltent.  the  climate 
of  Beaufort  U  ootoppreasive  :  Indeed,  the  piaoe 
Hnd  itii  iiei);hbor,  Morehead  Citj',  are  summer 
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tor  advanced  work.  Uits  university  has  tnkeii 
the  initiatii-o  nmoag  Anicrii-iiu  cul!ej((is ;  the 
rarious  sunimcr  »cti<M>U  lickl  alun^c  oiir  coast 
being  more  paiticiilnrly  conM-rnnl  in  innlruc- 
tion  than  In  Investigation  of  ikw  problnmit. 
The  drat  and  second  sessions  in  \i<li<  and  I«79 
wrrti  btld  In  the  lower  parta  of  the  Ciicsapeako 
Bj«.  In  l»iiO  the  laboratory  was  moved  to 
B*wirorl.  N.C. 

llMiufait  has  been  a  favorite  baaot  of  natu- 
rali-  iKv  1800.  when  it  was  visited  by 

Ih^  II  bikI  Gill.    No  better  place  could 

b«  nUcuLoI  for  itic  itudy  of  the  foinis  of  life 
lu  KiQtlwm  KAtc-rs.     lilies  attliu  UMUthof  Old 


reaorts.  The  town,  stawlinj;  aio>oai  in  the 
oceap,  ia  swept  by  tiearl,v  coualant  brccxns, 
whidi  temper  tlie  heats  of  July  Bi>d  Aiignut. 

The  plaoe  is  quite  aoccssible,  ti«in|i;  only  two 
mile*  from  Mon!h«:iM)  City,  the  caxK^rn  termi- 
nus of  tlie  Nortli  Carolina  tnidliind  railway, 
and  may  be  reached  by  st«imcr  from  Norfolk 
vid  Newbernc,  and  by  rail  from  points  north 
and  west  viA  Goldsboro. 

The  Mt«  of  tiw  laboratorj'  at  Boaafort  Is 
moftt  convenient,  being  at  tlw  very  water's 
edge.  A  pier  built  out  from  the  front  iia1»  to 
the  deep  water  croa^ies  a  flat  of  black  soft  mn<I, 
bare  at  evefi,'  low  tide,  and  a  ]>laoc  wti<:r(!  tliu 
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specimen  huDt«r  is  richly  rewardod.  A  search 
here  obtains  for  on«  crabs  and  lienDJU.  Porcel- 
lana  in  uibca  nitli  Clmetoptorua.  Atpbeua.  an- 
nelida,  mollusks,  ecbinoderna,  sscidinuH.  ami 
barnacli's  upon  the  wluirf-pllcs.  Th«  gi-ai-r^ 
alud«iit  (.-ail  )i«ro  l!ii(l  ninti-rinl  lu  illuittriiUr  bin 
study  uf  ubuost  siiy  orttic  Inrjtor  gr(>iij>!(  liter- 
ally witbiii  u  KUitic'i^  thriiir  vf  liix  iTork-rciom. 
Fnitn  the  fin)  of  the  irbnrf  ill  bigii  w.itcr  tlin 
(lip-nnt  m'tstivti  not  only  iiuantitics  of  tilings  to 
int«ri-st  the  general  ^Uidcnt,  but  crustaceUt 
fiH-c)i>8JU-.  Sagitta,  aod  larvae  of  tlic  greatest 
iDtercsl  to  the  specialiai. 

Across  the  obaonel  trbich  nina  nloas:  ibc 


Trftnllog  tn  the  sotini)  prouireti  jtlarRith,  cofai- 
uoldsandophlurafia.  Cbitoii,  FiNHurelln.  Lepto- 
gorgia,  Aitti'aiigiii,  often  witb  lai^t:  inn-iM-x  ol' 
wiral.  Iligb  lidi'«  utrccp  in  pteropol^,  Sngitta. 
Ij(!iicilVr,  Sipliuiiopliorn,  pelagic-  Un-»^!.  and 
iiit;itii»ac  of  gn-ct  interest,  snvh  as  J.iriope  and 
Cnnina.  Tti«  rocks  npon  the  nrtiflcial  break- 
water  furnisli  I'cnophora,  tiibiilarian  hydroidsi 
and  several  e))odes  of  actiniaiis.  On  bltelU  In- 
shore  arc  found  the  known  genera  of  eutoproo- 
t«n  Bryozoa. 

But  1  cannot  give  a  complete  li«t  of  th« 
fauna  here,  nor  eviui  mention  all  the  alti'uctionii. 
I  bare  not  tried  to  do  »o,  but  merely  to  inli- 
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traier-Aont  Is  a  large  sand-shoal,  uncovere<l 
dtirin)!  several  honraevery  day  ;  andliercarctbe 
favorite  bannta  of  rayriaidB  of  intcreattDg  cres- 
lurm.  I  say  nnriada  advise-.lly.  for  one  of  tbe 
most  striking  featnn^  of  the  Itcaufort  faun»  is 
tbf  exUirnie  abundance  of  almost  all  tlw  forms 
irbicb  ottnir  tlK-rc  nt  all.  The  inner  aide  of  this 
shoal  is  lit<rrally  toneycomtieil  by  a  colossal 
Bjwcies  of  BnlaDOgtosxiM  often  Hint!  litt-l  lung  ; 
and  on  the  onter  edge  an-  to  be  found  M<-llita 
in  great  numbers,  and  dead  iflielh  of  Mdlila 
Inluibtted  by  Thallanema,  as  mniiv  a»  one  li!U 
Um!  patience  to  collect.  All  over  the  whonl 
creep  I.imiibis.  lu  Ibe  deeper  nat«r  just  off 
tbe  sboal  are  Itcnillas  without  limit  and  tbe 
heautiAil  nudibrandi  Pleuropliyllidia. 


mate  Ibc  exc(«iliiig  variety  and  idtnndancc  of 
forms  iif  llie  gTvalesl  interest.  Though  Itcau- 
fort hu!*  be<-n  tlK-  resort  Of  naturalists  for  the 
last  twenty-five  years,  it  has  not  yet  been  to 
any  degree  exb.tiniteii. 

Since  Beaufort  was  felt  lo  bo  !i  Homewlint 
transient  location  for  the  laboratory,  a  perma- 
nent building,  witii  all  tbe  modem  convenienoea 
for  work,  was  not  erected.  A  two-storied 
double  bouse,  with  eight  ixmms,  was  rented  for 
nork-ruoui ;  ami  house* adjoining  were  aeoired 
us  living-iiuuriers  for  Ibe  parly.  Thus,  both 
in  tlicir  work  and  in  the  life  out  of  Llic  shop, 
tbe  luirty  was  kept  (H-etty  ncl)  together :  and 
the  incinl>cTs  IukI  tliat  op)>ortumty  of  forming 
|>enonal  ncqitaintanee  with  one  another,  the 
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Taliu  of  wktch  iloc4  not  require  couinu-uU  Tlio 
furnblilnf;  or  Mic  buUiling  wiu  simplr,  —  tikd 
tAtiloi,  nilli  liiclils  only:  sn<I  oili«r  luxuries 
wer*  di!([icii»n<l  witli.  Not  i-vcn  werp  pumps 
cTv<?Uit  to  nuiiiitnin  »  constantly  renewed 
Atmun  of  salt  water  circalatjng  t^i-ongfa  the 
{U{ii>rin.  In  their  place  nag  usetl  the  cti«aper 
Khil  Tejy  elTectivc  device  of  aeration  hy  means 
of  ft  etiT.am  of  (Ve&ti  air  coniilaiiUt'  forced 
lliruogb  tli«  aquaria  by  a  Sjtrengel  ]>unip. 


nnil  with  a  draught  of  ahoul  tliirty  inches, 
capable  of  Inking  m  to  any  points  about  thn 
sounds  am)  rivers,  or  even  of  venturing  out  to 
sea  when  Ukl  I'rob  did  not  mensr-e  with  dun- 
ger-Bignats.  The  launch  was  moat  useful,  aud 
was  ill  serviee  almost  eveiy  day  for  drudning, 
trawling,  or  carrying  parties  out  to  tow  in  t£s 
oiieo  ocean.  Sh«  In,  bowcver.  but  a  |MMing 
stagv,  ttit  ti«r  nauitt  Nnapliux  iinplivft;  and  wn 
bojM!  noma  day  Ui  [lOSMu  n  full-grown  steam- 


Ttcm  tsn  antM  xuiscB  «r  iwnia  amuM  lusnR  iasb««m«*. 


FacilitivH  for  work  n-ere  not,  bowerer,  in  tJie 
irast  curtailnl ;  and  all  the  appai-atns  for  cap- 
ture lUMi  means  for  getting  aboat  were  ]>ro- 
TidMl.  The  dmige  and  tnwl,  spade  and  sieveis 
for  bottom  fauna,  towing  and  dipping  neta  of 
tUk  bolting-dolb  for  surfaee  fornu,  and  many 
ipedal  traps  devi^^d  for  the  caplnie  uf  jutrtjc- 
ntai  aniniab.  formed  a  oomjildlo  array  of  appU- 
an«.  Besidi-s  Its  Aniull  IvniK.  ihr  ial>or.itory 
kaa  for  several  yi^ar*  (iom«-'»s*iI  a  iitr:im- launch 
of  llemsdioll  putti'cn,  twenty- seven  feel  long. 


vessel,  in  which  we  ean  with  safety  explore  llio 
<lee|>er  waters  offshore,  wbicb  are  as  yet  aU 
iDOHt  entirely  unstudied. 

During  the  past  summer  the  navy  baa  re- 
ceived an  important  addition  id  tbe  form  of  a 
yacht,  to  be  called  the  Zoea.  though  at  present 
ciihi-T«-iHe  rcgfaitercd.  She  l»  a  full-riggiMl 
Kloop.  forly-sevirn  feet  l«»ng.  filUi-ii  fi*t  beam. 
8he  won  n  lulver  <.ti|)  in  a  n-gatta  upon  the 
I'otomnr  while  in  her  former  Kcrvlee,  and  her 
si>cod  was  a  pleaaaoi  fcaturt?  of  collectiDg- trips 
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in  her.  Her  Miling  quslilk«  rio  not  si  nil 
unfit  hpr  for  our  work.  Her  cnbin  has  nmplc 
accominodaiioDs  for  four  p^raooB,  nud  ooiild 
stow  eif;ht :  and  the  ctiddy  forward  hits  room 
and  all  Iii«  ut^nails  for  tl>e  cook :  so  that  cruises 
to  n  dUuuit  dri^d);iDg>grouiid  can  be  iinderlaken 
williwit  iii<»iiv(.-iii«n«f.  bv  u  falr-aiziMl  partT. 

Of  Uii:  iiM-fidm^iiM  <if  tlie  ClKixspealcG  zo51«gl- 
cml  tnborutory  wu  m.tj:  fi-cl  ««siired,  lhoug)i  it 
is  still  in  its  infancj'.  It  bss  licUl  six  rrkihoiik. 
During  Ui«t  time  ihoro  Iins  been  n  tola!  atimd- 
anc«  of  QfVr.  of  whom  fourteen  h»'o  Imh-ii  in 
atlendsnc«  at  l^ast  tiro  sessions.  Those  fifty 
men  bare  been  gathered  trova  more  tbsn  twelve 
dilfervnt  colleges,  and  are  at  pieseot  located 
til  roune«ii  dirr«reRt  states,  liesides  two  nba 
cuni<!  from  Canada.  on«  IVom  Cambridge.  Eng., 
and  one  from  •laiiiiit. 

In  ISiI*  Xiw  laboratory  was  in  iTVoperatiou 
with  the  Mari*l.ind  fifb-cninniisKton ;  nmt  Dr. 
Brooka  derotwl  n»>»tor  bis  own  lime  during 
tli«  season  to  a  study  of  tbe  oyster,  with  cKpr- 
dal  reference  to  its  embiyoUijg:}-  and  its  .irlili- 
cial  propagation.  Tbc  theoretical  results  of 
his  work  are  of  the  greatest  sj;;uiliranc« :  but 
I>e  auoceeded  in  arliflmlly  fertilizing  the  oya- 
tftr'a  e^s,  and  shedding  suck  bgbt  npon  the 
bahlta  of  reproduction  llint  the  greatest  Interest 
was  aroiisLit.  and  Kcid  in  tbe  search  for  some 
pnictivniili-  tnt'tboil  of  oyster* culture.  tore]>bTn- 
ish  the  w.ining  o^'stur-bi-dn.  Thin  int<:n.-.il  \\a» 
rcsfiltcd  in  tbc  disoorvry  of  a  practicable; 
method . 

I  will  not  recapitulate  .ill  the  sdcntitic  pa^icrs 
published  as  resulting  from  work  done  in  llic 
laboratory:  suffice  it  to  say.  that  imporl.int 
iiH'iuoirs  have  been  published  upon  l.ingula, 
Squilln.  Leucifcr,  Kenilla  (the  last  two  being 
piibli«lied  lu  the  PhQoaophteal  trangactitnit  of 
tbe  Royal  society),  Tballasema,  and  a  tuono- 
grupb,  not  ytX  (^omplete.  of  the  H>'droaiodiiMiu 
of  the  Rontb  coaitl.  Bt-iiide  thest:  iiH-inoint.  tli<; 
Tarions  members  of  (he  laboratory  have  writ- 
ten nnmeroMs  shorter  pa|)l^n«.  wliUb  have  been 
published  in  tbe  (Juortrriy  Journa!  of  micro- 
iMOpieal  teteitte,  the  univcr!<ily  Studies,  nod 
I  Cma'B  ZootopfacAei-  araeiger.  These  articles, 
enbodylogthe  results  of  the  labowtory'swork, 
number.  In  all,  llfty-nine  separate  titles. 

For  the  most  part,  the  laboratory  tuis  been 
morpboli^ea]  in  the  aH)iect  of  iu  work  :  not 
flxeUiitively  so.  howevi*r.  for  both  in  I'SHl  and 
181*3  Dr.  Sewall  workci!  tbort-  u|ion  Hetat-hiaiiM 
with  rcfeicnce  to  Ihe  equilibriiim-seui'e  func- 
tion of  tbe  semicircular  cnn.iU. 

I,ast  summer  (1K83),  aHer  three  years  at 
Beaufort,  tbe  taboratonr  was  moved  back  to 
tlic  Chesapeake  Bay,  and  located  in  a  building 


Tvnti^d  tVom  tlic  Hampton  nonnat  school.  I1ic 
toojition  was  in  many  respects  not  a  goo<l  ono«' 
for  it  was  far  away  frt»m  tlie  best  collecting-' 
grounds  and  supplies  of  pure  salt  water ;  but 
it  was  selected  to  permit  ibo  laboratory  to 
co-operate  with  the  3Iarylan<l  state  oj-ster  oom- 
mission  in  experiineuis  upon  anlGdal  propa- 
gation, and  other  expedients  for  a  rapid  and 
reliable  method  of  r<^»t»cking  t.bu  oyNt<T-b<-ds 
in  ChcMajicHke  Bay.  Lieut.  Winiilow,  l'..S.N., 
detailed  for  spcdal  service,  w»s  with  us  during 
moat  of  tbe  summer ;  and  in  the  early  part  of 
tbe  season  the  oystot-police  boat.  Gov.  Hamil- 
ton, was  stjitioned  at  the  lower  end  of  the  bay. 

The  results  of  tbe  season's  work  arc  not  yetj 
so  far  worked  ap  as  to  permit  one  to  speak 
about  them.  We  had  among  us  Mr.  William 
Bateaon  of  Cjimbridgu.  Eng.,  who  e-ame  over 
to  work  npon  BalaiioglossuK.  Ilia  work  In- 
clud^M  a  more  thorough  knowledge  of  tlie  lar- 
val history  of  RaIanogto»tis  than  bus  bwn 
hitherto  ntlaineil.  and  promises  much  that  will 
he  of  greatest  interest  in  respect  to  that  most- 
problematical  creature.    Hexri  L.  Osborx. 


run  DETERMINATION  OF  THE  OHM. 

Tiir.  importance  of  Uavlug  a  uuifonn  «tand- 
an)  of  electrical  tfaislancv  la  so  apiuinrnt, 
that  the  establlsliment  of  u  unit  which  shall  bej 
Miitablu  for  practical  work,  and  will  also  sati8f_ 
thi'  demnndu  of  electrieal  science,  has  for  a 
number  of  jear*  Ixwri  regarded  by  all  electri- 
cians as  of  the  first  im|>ortanec. 

'llie  requirements  of  such  a  standard  are.  that 
it  shall  be  easily  reproduced  or  verified  ;  that  it 
shall  have  a  simple  relation  to  tbe  uidts  of  work, 
heat,  etc. .  and  therefore  be  baaed  on  llie  funda- 
mental unita  of  length  and  time ;  and,  finally,, 
that  it  shall  be  of  so  great  n-sislaiice  as  to 
aiiitublc  for  all  onllnary  pracricul  work. 

In  tin!  year  lKr>2  tbc  lirilish  association  de- 
cided that  a  nnit  of  resistance  based  simply  oa 
the  earth  (juu^lrant,  or  ten  million  metres,  as 
the  unit  of  length,  and  the  second  as  the  unit 
of  time,  would  be  of  such  a  magnitude  as  to 
beet  aatisft-  the  requirements  of  tbe  case.  Ks- 
pfriments  were  then  undertaken  by  a  commit- 
tee of  tlie  Bi'ltinti  association  with  a  view  (o 
ttic  construction  of  )>randanls  which  should 
accurately  re!)r<-sent  tliiis  unit  of  resistance,  or 
oJlim  B.t  it  WHH  <idle<!.  Owing  to  some  minor 
defi-cts  in  cxiMTimenlation,  and  to  an  uiiao- 
oounlnble  eiror  in  tbc  determination  of  tbe  <»- 
efilcient  of  solf-inductioo  of  Che  revolving  <'oil, 
their  result  was  in  error.  This  standanl  Brit- 
ish association  unit,  as  It  is  now  calhid.  is  con- 
fessedly too  small ;  but  El  la  the  basis  of  ilio 
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•o-caUtcH  ohm-coils  thst  sro  in  cnnrnl  tisr. 
Tba  IfttMl  «xp«riiiieDls  in<li«>t«  that  Ibc  value 
or  tti«  Briti&b  associalion  unit  ia  .9807  ohms ; 
Uiis  KMult  harin^  bwn  obuined  by  Lord  Bay- 
ledgh  by  two  distinct  mctlioda.  and  by  Mr. 
Oiuebrook  by  «iiU  aiiolliL>r  method.  But  diF- 
fttent  obcervent  atill  dilft-x  <)u[t«  widely  In  tlicir 
nsulta. 

Hm  Intrrnnliiiiml  com  mi  iter  on  electrical 
units,  nhicti  met  in  November,  I-l.HJ.  in  l*ari», 
in  rieir  or  tbc  prpsenl  uiiBi-ttlcd  slate  of  the 
cnxc,  and  the  nec«''Si>itT  for  the  speedy  adoption 
of  a  suitable  staodard.  decided  that  irhen  the 
length  of  a  oolnmn  or  pure  mercury  of  one 
square  lutUimetre  sedioD,  and  having  a  rcaiat- 
asfx  tit  one  oliiii,  shall  have  betm  determined 
to  within  one  part  io  a  ttioiiaam],  the  ohm 
shall  then  )w  detineil  %i  tiic  rcsistaiKC  of  vucli 
a  column  of  pure  mercury  of  the  determined 
tei^tb;  and  the  different  gorrmmfiiti*  rcpro- 
Motcd  were  urged  to  piosomtc  experiments 
for  the  accurate  determiuation  of  this  leD(^. 
Kor  this  purpose,  among  other?,  an  appropria- 
tion of  twelve  ibousand  five  hundred  dollars 
iraa  made  by  the  last  Congress  of  the  United 
States.  The  work  on  tht  unit  of  rentatnnce  la 
onder  tbc  charge  of  ProfeHtor  Rowland  of  llie 
Johns  Hopkins  iiniveiMtv :  and  the  experiments 
are  tiring  carrkfl  on  in  Italtimor«,  liolh.at  tho 
untTcTsity  and  iit  Clifton  I'nrk,  In-o  miles  ftom 
the  city.  Owing  to  some  unexpected  delays  in 
lite  construction  of  necessary  ap{>arat09,  the 
work  that  baa  tieen  undertaken  first  ia  (be  de- 
termination of  the  speolflo  resistance  of  oier* 
cars  ill  British  asaodation  units.  This  baa  be«n 
expert  me  uIim]  upon  by  measuring  the  rcsiManoo 
of  i.'oluninH  of  |Hirc  moreiirv  contained  in  glass 
tulws  of  variouH  cntiliiTs  iitid  leiijitlia,  so  that 
the  rei(i«t.inoe3  of  the  columns  experimented 
apon  nn^n  from  one  to  ten  British  assomtioo 
onila.  The  remaining  part  of  the  work  is  the 
dotenni nation  in  ohms  of  the  resistance  of  the 
British  association  standard  used  in  this  detei^ 
miDation  of  the  3[)cciflc  resistance  of  mercary. 
Two  principal  methods  will  bo  employed  for 
this  porpoae. 

Fim.  thn  resistance  will  be  foun<l  by  means 
of  tlie  mec'liiinical  M|iitvalenl  of  heat.  The  ap- 
paratus uiH^d  by  I'nircHKOr  Itowland,  in  his  well- 
lEirawn  work  on  that  wutijocl,  has  been  set  up 
for  this  tairpose.  Il  is  proposed  to  heat  some 
Oon-eoDducting  liquid,  such  as  alcohol  or  tur- 
pentine, by  means  of  the  heat  developed  by 
tha  passage  of  the  current  of  electricity  in  a  con- 
ductor whose  extivmities  are  kept  at  a  known 
difference  of  potential.  The  aame  beating 
will  th<fo  be  produced,  under  the  aame  circum* 
stances,  by  purely  inecluinical  means ;  and  the 


reaistanco  of  the  conductor  wQl  thus  be  deter- 
mined direcllj-  from  tlie  work-equivalent  of  tlie 
beat  developed  iu  the  conductor. 

The  second  uu-thod  to  he  used  ia  that  of 
Kircholf,  as  mf^IiliiMl  by  Ronhiiid  in  his  dcler- 
ininuliun  of  the  ohm  in  'lK7G.  Tlie  in.itniUKnts 
will,  how<'V(r,  I»e  in  large  pari  new.  and  coa- 
!<tnict4ri|  exjjrvssly  for  this  research  :  MO  tliat  a 
new  set  of  tiiatmmcntal  oonstants  irill  be  in- 
volved. A  third  method,  the  earth-inductor 
method  of  Weber,  will  also  be  used  if  limo 
permits. 

For  these  experiments  it  la  proposed  to  use, 
SB  a  source  of  electricity  In  tbo  catorimctrio 
method,  lirty  Plants  wIU  charged  by  a  small 
dynamo  machine.  For  mcasurini;  targe  cur- 
renta  of  vli*ctricity  n«  clcctmdyiiauiomcter  has 
Iwsrn  const riit-k-d,  with  the  Helmlioltz  arrange- 
ment of  two  largo  ooils  and  a  single  small 
suspended  coit.  The  diameter  of  (he  large  mis 
is  about  one  metre :  thst  of  the  small  suspended 
coil  is  about  twej(ty-flve  centimetres.  Tbero 
are  two  sets  of  large  colls,  — one  wound  with 
large  wire,  about  no.  d;  attd  tho  other  with  much 
sfualler.  about  no.  IZi.  There  ani  also  two  small 
autpcixlcd  ooils  wound  to  c<>rr«*|>oiHl.  Tliis  ar- 
rangement givirs  the  instrument  great  power  and 
rai^c.  The  divided  circle  was  made  by  PautU 
vt  Co.  expressly  for  this  instritmunt.  Four  in- 
duction-coils are  to  be  wound  in  four  parallel 
equidistant  grooves,  turned  on  the  onteido  of 
a  brass  cylinder  about  one  metro  in  diameter. 
These  coils  will  each  consist  of  about  two  hun- 
dred turnt)  of  no.  !■'>  popper  wire.  This  arraoge- 
meni  will  affonl  gn^at  variety  in  the  inanuer  in 
which  the  several  coils  ma}'  he  <iom)iiueil ;  for 
the  inductive  action  of  each  coil  ui">n  enc\\  of 
the  otliers  may  be  taken,  giving  tlirec  simple 
combinations  for  each  coil. 

The  tru§te«s  of  the  Johns  Uopkias  university 
have  kiiidiy  placed  the  (.'lifloii  House  at  I'ro- 
fessor  Bowland'a  disposal  for  the  conduct  of 
these  experiments ;  and,  as  It  stands  in  exlea- 
sirc  grounds  at  a  oonstderable  distance  ttwa  the 
road,  it  will  bu  |>eculiariv  suitable  for  delicate 
electrical  experiments.  Piers  have  been  built 
for  the  different  instrumenta,  and  a  amall  Hti:MLm- 
engine  set  up  for  supplying  the  power  necessary 
for  running  tho  dynamo  machine  and  the  me- 
chauicnl  equivalent  of  heat  apparatus.  The 
actual  experimentation  will  bo  carried  on,  under 
Ffofessor  Rowland's  direction,  by  A.  L.  Kim- 
ball, assisted  by  H.  It.  Gooduow  and  Ensign 
IiOuis  Dun<^au.  {/.S.X. ;  the  latter  having  been 
specially  di'tiiiled  for  the  work  by  Uie  Navy 
dc|)artmirnl. 

It  is  hoped  tlint  a  satisfacloo'  oonclusion 
will  be  reached  by  iiet>t«mbcr,  1884. 
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PECULIARITIES    OF    WEATHKniSC.    IS 
TUB  POTTSVILLE  COSGLOMEHATE. 

The  6trikiag  chiiract«riMics  of  tbp  I'otu- 
ville  conglomerato  in  easlom  P^iiusvlvania 
*re  Ita  hfgblr  siliceous  coaiposition  sinA  its 
Mlidily.  OwinK  to  a  conseriucnl  ([i-cat  dura- 
bllitj.  It  stands   out  prutuiiiciitty  aluog  tlie 
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difTcreni  inouuiain  ridges  wbicb  aurronnd  tlie 
nntbTacit«  coal-basins:  but  thouKb.  as  com- 
|mtetl  witb  lbi>  associated  i-oeks,  \in  ro^ataiic« 
to  irratberiiig  is  Tcry  grvat.  tliu  circcts  of  this 
Bction  lire  vwryirbcro  TL-tcaleil  on  exniuina- 
tion. 

'\1m\  siirfaocs  of  the  finer  «n(!  mon?  oompnct 
Timelic«u«  rreqocnlly  wcmi  to  l»c  i-ovcrcd  with 
ntuneroua  small  hol«»,  or  pit-iDnrkx,  rcsnUing 
from  tho  remoTal  of  scpnmlp  grains.  Blocks 
of  the  coarse  puddlog-stone  have  gcDemlly  a 
very  roagh  suiikce,  the  pebbles  projecting  half 
ibeir  UildcDCSseB  alwve  tlie  surroundiuit  iu&- 
Irix  ;  aod  ftagmenta  of  thia  rocb  are  BOtdetlmes 
•0  Uiorou^hly  iienoeatod  and  softened  by  per* 
coliitiri|£  wntor  tliat  tbey  can  be  crushed  to 
groins  by  tbtt  band. 

AJong  tlie  plnni-s  of  strntiGcjitton  tbo  snb- 
M-rinI  ckcay  of  this  rock  i*  particularly  well 
markrfi.  IJci-p  clefts  and  gushc-s  aix-  fonnd 
along  ibeso  pUuiea,  which  ftvqucnlly  cut  en- 
tirely across  large  musses,  dividing  tbem  into 
separate  slabs.  This  acliou  is  best  developed 
along  the  upturned  edges  of  steeply  inclined 
dipe,  where  water  bas  the  best  op]>orlunlly  to 
aecamnlate  and  to  prolong  Its  nclion  in  Incipi- 
ent gr<>o%-t-a:  and.  with  isobited  bloubs  only 
slighllr  inclim-d,  the  incrensed  decay  along  the 
upUirmrd  i-il^fK,  du«  to  \h\»  Kume  cuiinp,  is  ofti-n 
noliocnlitc.  A  sonM'wbM  n>inarkiil>lc  fact  about 
such  weathering  is,  that  clefU  parallel  to  tho 


si  rat!  deal  ion  are  found  in  an  apparently  homo'l 
gi-n<Kiu!t  vnck.     In  sticli  cases  a  diirerenco  ac^ 
<b-licii>!u-y  of  ccntenling- material  must  bo  tbo 
diivrting  cause. 

Wcntbf^Ting  aelion  serosa  the  i>lane  of  strati- 
firatidn  is  exhibited  in  its  lirst  stages  by  shal- 
low and  narrow  grooves,  which  run  sinuously 
across  the  rock.  These  have  their  origin  in 
little  streams  of  rain- 
water wliicb  flow  ftom., 
the  Hurfni.-*'  down 
sides  of  the  rock.  Ones' 
started,  sooh  n  groov« 
forms  a  channel  whoso 
drainage  capacity  con- 
stantly increases  as  Ui« 
depression  enlarges ;  and 
by  degrecft  the  flue  groove 
grows  to  a  decided  fla- 
aurr,  hair  a  foot  or  more 
across,  which  the  ennttn> 
ucd  ai-tion  of  rain-water 
cuts  deeper  and  deeper 
into  the  rock,  lids  fis- 
snre  is  generally  of  ap- 
proximately uniform 
breadth;  but,  as  it  enters 
farther  into  the  rock,  the  water  drains  into  it 
fhun  (dl  sides,  and  an  enlatgi-inent  Is  some- 
times forniod  at  Ihe  rnd.  which  1  have  8t>en  to 
result  in  an  almost  circular  hole,  completely 
pi'neti-ftling  the  ro<'k. 

The  most  peculiar  and  rrmarkablo  or  .711  tliu 
results  of  ttiis  wcalhering  action  are.  however. 


,4m 


¥l9-  3-  —  [vnJnl^  fons^fniiral' tn4M  *ht>whij;  hi(.TT<a*«  of  wrath- 
■ylnff  aFoOtf  nio  pUno*  of  •itniAdcviEmi  on  ihn  upiuTvpd  tjfr- 

tltose  prodneod  by  a  superficial  nction  in  the 
plane  of  stratiQoation.  Over  Bat  surfaces  of 
the  rock,  white,  wa5bc<t-looldng  patches  occur ; 
but  wliere  a  alight  d^rcsslon  exists,  the  water 
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■ocumiiUlr*  Hnil  Etaflils,  smi  as  n  cor.NCjiicncc 
thv  jn'nins  nf  ibe  rock  in  iiaioiiliaU-  cihiIjicI 
arv  IoospimkI.  and,  ou  th«  pTafionitioo  of  tbc 
wstcr.  tilonn  awav.  Tliu«  ttic  tlcprcssionB 
nliich  were  at  firet, 
]>er)isim.  onU'  a  frac- 
tion of  an  inch,  arc 
dci>|itito4l,  81x1,  by  de- 
greed. ba-iitiR  nf  as. 
ii)ui-!i  as  a  foot  in 
dcptli  iin*  rati'ii  <Hit. 
Tln'iic  arc  o(lc»  so 
regulnr  in  outliuc,  ami 
with  such  smooth 
udo',  Uutt  ttirv  might  readily  be  miatakeo  for 
poi-tiolcfl ;  and.  imleod.  It  was  sucb  that  I  first 
coti»dcrcd  them,  and  was  puuletl  to  account 
for  tlie  peculiar 
dianoel  Id  whicb 
the  waters  prmlu- 
dng  Uiem  must 
havi-  flotrn.  A  (lis* 
tiR^iiiKliinjC  ft'-Ultirf 
of  tUciM:  di-prcs- 
fioiu.  lioircviT,  is 
Uiat  c«oli  on<-  bus 
an  outlot  (-lit  iloirn 
to  near  Ibe  bottom  of  Ibe  cavity:  nnd  this  is 
fsdiy  accotmbed  for.  on  the  theory  of  their 
•abacrial  origin,  by  consfdenDg.  that,  odco 
atieh  a  basin  started,  the  overdoir  would 
always  pass  off  ovor  tiie  lowest  edge,  and  as 
the  baidu  increnM-<t  in  <li;pth.  by  continued 
dtuolvliig  a<.-tion.  to  wcmiUI  the  ouUvt  also. 
A  ftortbiM'  (nnlinn.ition  of  this  i*  funiisltcd 
hj-  tlie  fact:*,  th.ll  in  iDelin(^  rooks  the  out- 
let is  always  toiranls  the  loner  rim,  ami  tlie 
bottom  of  tbes«  cavities  is  citl>cr  horizontal  or 
doiMDg  townnis  the  outlet.  In  the  Itutlom  is 
also  generally  aecHniulatMl  a  sioall  amoimt  of 
Itravel  and  sand  recently  loosened  from  Uic  iic«l. 
Tbest  basins  are  of  all  nixes,  up  to  three  fcot 
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awl  more  in  diameter.  Their  thaix^  arc  rn- 
ri«d,  — soiuoUnieA  drcular.  sometime*  oblong, 
— vitb  g«ally  sloping  sidea.  or  steep,  even  re- 


curving on(^s,  according  to  the  elianK.'t(!r  ipf  lh« 
rook.  They  arc  IVeqnently  (x>nDccted  tn  etiiiigs 
|iy  narrow  chinioels,  like  a  miniature  lake  sys- 
tem ;  nnd,  iritli  the  enlargement  of  these  ehan- 
uels.  a  simple.  de<ep  groove  across  the  rock 
resolts,  all  thiit  atrtion  (Timbining  to  give  the 
rock  a  very  nigged  Biijica ranee. 

The  very  pre|H>iiil(-ranoe  of  .lilicn  grains  [a 
tlii.*  rock,  ti>  llie  rxcliiKion  of  .nny  gootfeeioent- 
ing-miitorial,  is  probably  one  of  tbi^  chtef 
reasono  for  h*  decay.  Kain-wat*T  is,  williout 
doiibt,  one  of  tbc  most  active  agents ;  but  tlie 
secretions  from  the  thick  growth  of  nto<«  and 
lichens,  wiiicli  frequently  covers  the  surfaec 
and  penetrates  into  the  cavities  of  the  rock, 
liave  probably  also  their- eifecta.  The  deep 
flashes  iMTodiiecd  bv  tlic  action  of  the  rain- 
water olfcr  exei'Iknl  op|>ortiiiiitica  for  frost  to 
tKiiitinue  the  work  of  di-xiruelion  ;  the  lc>e  form- 
il^[  in  llu!s<:  elefts,  and,  by  \ln  ]>rying  action, 
«onipl<-ting  the  separntioD  of  Ihc  Hireail,;'  par- 
tially divtdocl  mass. 

As  a  consequence  of  (iiis  wide-spread  weath- 
ering process,  largo  continiKHis  outcnips  aix: 
rarely  fonnd.  Colleotions  of  huge  blot^ks  gen- 
erally mark  their  site ;  and  tbe  thick  aconniii- 
lalious  of  smaller  fragments,  which  arc  so 
frequently    round    over    eongtomerato   areas. 
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restilt,  witbmil  donbt.  from  the  fhrtber  subdi- 
vision of  Uwi'o  IiirKcr  b!o(4a. 

The  product"  of  din-ay  flUier  accumulate  in 
place,  arc  waslw^d  down  by  siresms.  or  blown 
away  by  the  wind.  On  the  ti>p  of  Broad  Moun- 
tain, and  elsewhere,  tlic  disititegrntion  in  situ, 
I  am  informed,  is  so  great  that  Wiv  loose  rock 
b  dug  out  as  gravel :  and,  in  valleys  watered  by 
streams  Qowing  down  from  conglomerate  ridges, 
deep  deposits  of  siliceous  sand  arc  fouod,  vsl- 
natile  for  building- purposes. 

Th«  deoiiy  of  tlie  sandstones  and  shales,  as- 
sociated with  or  umlerljing  the  conglomerate, 
w  even  inon^  ]>T(Hiounced  thao  ID  that  rock. 
Changes  of  rotor,  uapceiaUy  from  the  greenish 
tints  to  red,  brown,  and  yellow,  are  t^  most 
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ftcqiMDt  re«tilta :  and  tbix  t*  ofl«ii  a«ooiiii>an[ed 
by  H  sortttning  Ui  .1  )>iircly  (trfirrvHl  fl3ii<)  or 
d\my.  FiToncoci*  concliiKioit«  urc  tliun  fr*.-r)iii'nl- 
ly  drawn  fhtiii  kiiiTiico  iniliralioiM,  n»  to  tlm  itB- 
tun!  or  tliv  tiiMleriying  ro«k. 
I'hc  saliject  of  the  decay  of  rocks  liw  re- 


Sroitb.  J.  A.  Taoner.  M.D..  and  H.  W.  Raton, 
Pli.D.,  I.oolsvllle — was  not  a)>pointe(t  till  about 
Uif*e  irvek.4  lieforo  (h«  doM  of  the  exposition : 
beiHt!  tlK>rc>iigh  ti-«tt«  wore  in)|>ossiblc. 

A«  tlic  V.  S.  compiiny  did   not  enter  into 
(ho  contest,  tlicrc  was  110  coiojietition  on  the 
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opntly  l»eeii  adniitalily  Irvntfid  by  Dr.  T.  Stflrry 
Hnnt,'  diiplly  with  n-^ard  to  Lti<!  cn,-.il»lliiie 
rocks;  ami  it  dcwrw*  to  !«•  further  «tiuUr<i,  in 
the  case  of  these  motp  rcecnt  rock!«,  from  il«  evi- 
dent importsRcc  in  cfactnienl  geolog>',  its  inter- 
.  esting  and  well-known  rcl.ition  to  tO|>ogr,ipIiy, 
fand  ita  eoODOmic  bearing.     Abtuvr  Wkslow. 

r*iiD>)ilv«iU  <nili(lfl  tumf. 


ELECTRIC  UOJir  TESTS   AT  THE 
LOUISVILLE  EXPOSITION. 

ToK  dUplar  of  electric  lights  at  the  Louis- 
villu  es|*OEiiUon,  ns  to  nucnber.  was  the  grent- 
e.-<t  i-VLT  mado  En  am!  nround  one  building. 
'I'tii-  niimber  of  ligliLt  uiii-d  rHri<!d  Hiomewbat. 
l>iiL  tlic  avcnigv  was  about  as  fwiloirs :  — 


U-^-  iitvi'inc  Eljfbi  enaipaii|-    .    .    .    . 
W 


Tlie  jury — -L-onaiiilinf;  of  Benjamin  Hnnkin. 
Louinville;  W.  \V.  We«wr,  Cliivago  ;  Chark-s 

■  TIu  ^xa;  of  raela  ffotoflailly  (onuUgmL    By  T.  itttrry 
Ibiai,  L,LJi..  tJLM.    AtMTito^JUmnatt/  KUmft,  Bif  wmlwr. 


inoaiidG94!ent  lights.  However,  tbe  foUovrl: 
testa  were  ma<ie  :  I'onneiJtion  waa  mads  irttfa 
I'ireuU  I'ontitiniti);  ■'il-'i  lijititji  at  wlisl  was  con- 
Hideri-il  an  uvi-riigi!  ]H)int  in  the  circsdl ;  nnd  fif- 
(■."•'n  tfiniji-x,  live  of  ihrin  new  and  the  b.ilance 
sflevtMi  systematically  from  the  circuit  while 
limited,  wore  tested  in  a  specially  oonstructed 
pliotometer-room  while  indicaUM^carda  were 
being  taken  from  the  engine. 

A  llunsen  photometer  with  a  twelve-foot  bar 
wa&  used,  and  tbe  horizontal  intensiiy  deter- 
mined with  tlie  carbon  at  an  angle  of  ih^: 
The  intensity  of  the  (nominally)  Ifi-candlo 
lights  varied  froin  1^  to  Ul.tiH  landlcN,  aver- 
aging 13.77  eandtc« :  and  the  average  liorsc- 
[lower  Willi  Si'. ,10.  These  lignrus  give  3.70 
liglils,  or  133.57  cjtndles,  per  meeh.iuieal  horse- 
power. 

Th«  .tction  of  the  automatic  regulator  was 
then  tested  with  a.  light  in  the  photometer, 
first  50  and  then  100  lights  being  thrown  ol( 
and  on.  In  one  of  the  six  cases  tJie  vaiialion 
was  1  .^3  eamik-s,  but  !n  all  the  others  it  wa» 
less  than  .06  of  a  ejindle.  Only  «  nioinentnrf  | 
flicker  waft  noticctl  M  the  lights  wero  thronm 
Oir  and  on. 

Thu  jury  reported  as  follows:  "The  t«st8 
of  Die  I'lidisoo  system  arc  moat  satisfactory  as 
to  the  eUieieney  of  the  various  appliances,  the 
steadiness  of  the  light  produced,  and  the  gen- 
cnil  results.     It  is  a  matter  worthy  of  note,  that 
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durinj!  th«  100  (Ifty*  of  the  expogition,  with 
OT*r  4,0oo  lighu  iHiniing,  tbcre  wa«  noi  at  aoy 
tlnif!  >  iuii|irn»ioQ  of  light  from  failure  of  the 
npjiliancrs  oftlio  Eili*«in  electric  lighting  com* 
faay." 

(>r  Ibc  arc-lights,  lamps  vera  clioscn.  one 
«t  n  time,  from  the  drctiiu.  nixl  {ii!tiTti-<l  iii 
the  same  circuit  in  the  pliotom«lvr-ixiom.  care 
bciog  takt-n  thnl  no  cliuogc  waa  mnik-  in  the 
circuit  ailJu^MincnL*.  Imlicnlor-vanls  were 
taken  from  thr  engine  iiHod,  during  the  test- 
ing of  each  Ininp.  The  stroDgth  of  current, 
and  fall  in  cl<ictmmotive  foroe.  ircro  also  dc- 
t«Ti»in«l  with  an  nmperemeter  and  Toltinelcr : 
itiii,  as  ontj  relative  results  were  desired,  Ihcte 
instnimcnts  were  not  giadnalet). 

The  photo  meter- bar  was  fifty  feel  lojig :  and 
teaU  sbowed  tlial  tliere  was  no  rrllectioa  vi- 
tljttinj;  the  results,  ttoai  the  dcniUblflck  vurTaoo 
of  ihe  walls  of  the  room.  Tlw  pliolomclric 
testa  were  maile  with  an  I'jiison  inca ltd ee cent 
light  an  a  standard.  Finevn  tests  from  candle 
to  incjn)ilc«rcnt,  and  ten  from  incandescent  to 
arc  lights,  were  made  for  each  latop,  Ave  are- 
light  tests  heing  between  tJte  aame  nitmber  of 
tests  of  the  standard. 

The  arc-light  was  cut  out  during  the  tests 
of  tiie  standard,  and  a  new  cup  k.->s  allowed 
to  form  before  the  next  mi  of  iculs  was  nimle. 

Tbe  dvnamo:*  were  worlcod  to  their  fbU 
advertised  eagmcity  in  regard  to  the  nnmber 
of  light*  in  llic  circnil* ;  and  four  lights  were 
tt-*tnl   in  tsttch  case,  with   the   foUowing  r&- 
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From  tbesie  testa,  and  an  eicumination  of 
the  dynamos.  lam|M,  regulatont,  etc.,  the 
awards  were  ninde  as  follows:  to  the  t^Hsou 
company,  for  i.iolaled  lighting,  medals  for  the 
bat  incandescttnl  nyatcm  and  light,  nod  for 
the  tic^  dj'natno  and  lamp  for  the  iucniKles- 
ecDt  tight;  to  the  Fort  Wayne  Jcnney  electric 
Kghting  company,  medals  for  the  best  system 
and  dynamo  for  arc-lighting ;  but,  to  ttie 
ThoBiAoa  Houston  electric  lighting  company, 
a  medal  for  the  best  arc-light,  because.  "  while 
the  light  of  the  JeniieV  was  slightly  stronger 
per  horse-power  of  electrical  eiiergi"  ii*cd  in 
the  lamp.  It  waa  not  quite  so  nti^july  as  tiic 
Tbooeon  Houston."  U.  W.  1-^at>>n. 


THE  LATE  Mtt.  DARWIH  ON  tffSTiNCT-^ 

At  tl>c  avcctUis  of  Die  Linneaii  aoci«ty  Ihii  irrni- 
Ins  |l>nc.il)  a  IiIkI'It  IMereulBt:  posttmnioiifi  i>Hiier 
OD  tustinci,  t>y  Churlea  Danrio,  will  be  rx^a(l  anil 
discusted.  Wu  IiaTe  lici-n  t»iond  witit  an  carlf 
abslrsrt  ot  the  stww,  wbkli  n>«  hot*  |imeut  to  «ur 
n'.tili^ni. 

Afler  dutailing  aundry  facts  witli  reference  to  tha 
nigralory  Inntlticti  of  different  onlmala,  Mr.  Darala 
pruMcd*  lo  uifxest  a  Iboory  \o  iiccount  for  lli«m. 
Tills  the-7iy  E>  frfCiMlr  tlie  suie  aa  thai  whtcU  waa 
BubMqtiFnUir  aud  tBcItpendcntljr  cnuncUted  by  Mr. 
Wallace  In  JValwrc,  toL  x.  p.  4S0.  7'hti«,  lo  quota 
tmm  Uieesiay:  "Dariiij;  the k>n^  coarse  of  ai(e»,  let 
ralluys  lieci>iii«  coiiveiliy)  iuUi  csttiaiim,  auil  then 
into  wiikr  and  n-idcr  armi  ol  ttic  kh:  and  itill  I 
can  wall  brllevo  tli.ii  thn  InipulM  jorlslDallf  iac  to 
wektiiit  loodl  wlikli  Iraili  ibe  pLiiluiifd  goo^  to 
•cnunbk  luirUiwiird  would  leul  oui  Urd  over  the 
tra«Mc»  wnlnni;  and  thai,  by  ilic  aid  ol  the  un> 
kiinwii  ]iou'er  hj  whicli  nmny  anInuU  l>nil  ssraga 
men)  can  retain  a  tnie  cuurte,  it  would  saftly  croH 
Iba  Ma  now  covering  tlie  lulHucr^cd  path  of  Ita 
anclsni  loilmey." 

The  next  loplc  coniiilcred  I*  that  of  InBtlndlro 
fear.  Hiiiy  (acia  are  given  showing-  ili«  p-Mlual 
•cqaUltion  of  *ueh  InKlncilvc  fear,  or  bercdltarj 
dread,  o(  m.tn,  duriiiB  tbn  period  of  human  olwerra. 
lioiL  'riieM  facts  led  Mr.  Darwin  lo  coa»ider  the 
ioltinct  uf  fd^iint;dvatli,  as  ihown  by  landrj'  sptcles 
of  aniiiulj,  wbcn  In  the  pteicncc  of  danger.  Seeing 
thai  'doalh  li  an  untnoun  atats  U>  cacb  living  crea- 
ture,' UiU  seemed  lo  him  'a  remarksbis  inMlnct:' 
aiul  accordingly  he  tri«)  a  Dumber  ol  esperlnianU 
upon  ibn  *ub}eet  with  iuiecta,  wliicb  proved  that  la 
no  oiin  caM  did  thn  atUtudo  In  vblcb  the  animal 
'feigned  dcalli'  resvmMc  tliat  In  whtcli  tl»ii  aniiBol 
really  died;  so  Ibal  Uie  uiitini-l  really  anioants  lo 
notlilng  cUc,  In  llto  caac  of  iniocU  at  all  ei«Dls.  than 
an  Instinct  to  lemain  niotlonies*,  and  ihcNifortt  laoon- 
•jiicuoiu.  in  Ibo  prcaenue  of  danser.  From  the  facts 
giv«n  with  regard  to  eedain  verlebraled  animats, 
bowerer.  It  Is  doubtTnl  how  for  tlilii  explanatiiMi  can 
be  aii'lied  <t>  iIhtid, 

A  large  part  ot  the  essay  is  devoted  lo  '  XidlBcailon 
and  babllatlon,'  with  the  object  of  nbuwing,  by  an 
occomulBilon  nf  facia,  that  the  cncnplcx  inillnct*  of 
iieBt-tiuildini;  In  Mnl*  and  of  coastriwllng  tartous 
kinds  of  habiiaiiou*  by  mammaU,  all  probably  arose 
by  gradual  tutfot  under  ihe  directing  Inlluenea  of 
natural  noltclJoil. 

TImi  «way  eoiieludea  with  a  number  of  'mlicdln- 
itFom  reinarki '  ou  Inniinola  in  general.  Fir*t  Iho 
vsrlabllity  of  Intllnct  1«  proved  by  suDdry  examples; 
next  Uie  tact  ot  double  Instinct*  occurring  in  the  *ame 
tpeci«a;  after  which,  "as  Ibere  U  often  mucli  diffi- 
culty In  imagining  bow  an  iaslinei  could  Onl  liavs 
arbcn,"  it  Ix  Iboughl  "worib  wlillc  lo  give  s  few 
out  of  many  caves  >it  occaiioual  anil  curloa*  lublti, 
ubich  cannirt  be  considered  aa  rtsular  Instincts,  hat 
which  mlgbt,  ooeordlng  lo  our  rlevs,  give  riw  to 

•  Fran  JMsrt  or  IM*. «. 
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•ucli."  Filially,  oies  ot  uprcioj  ilifficullj'  are  duiUi. 
Trltli.  Tiii'ir  miT  be  Ha*»i0iMl  iiiulcr  Ihi-  f»]lDWlaf; 
liiMdi:  I.  Similiir  in«iincLi  in  iiniUlleil  uiilinnl*;  'i. 
Olultnilar  livUiiicls  in  allkd  anlnal*:  S.  InstiDCU 
^tfiMviiilf  ileirimcnUl  to  tbo  ipcd**  vbidi  rsbibit 
ili«iu:  4.  Itiviincta  pcrfonn«d  only  onco  during  tho 
lUctinu'  ot  an  aDinsal;  n.  lauinou  of  a  irldlnf  or 
lUolfM  i-hHnutvr;  6.  Sprcial  difficulties  nmneoted 
wiik  the  inttincl  oS  migtutlon:  '.  Sandry  otlicr  in- 
(Uncupircacnllng  tnon>  or  li-JudlfflciiltjU)  tbc  ilivory 
of  natui^  *«tKlloii. 

TliO  'cnrKlDlioo'  give*  n  luiDinnTjr  i>l  llip  geitHnU 

princijiln  wMirh  hare  brcn  >el  (itlth  bj'  th«  wbutv 

cMnf.    Tlili.  ilicr^rnn*.  wn  tli.tll  quote  in  vrlfnao :  — 

"We  haip  In  Ibis  cliaplcr  cliii^ar  roiMidcroil   U>i) 

lRKliii.-ti)  o[  ontmaU  under  xUv  point  of  *ii'w  i>U*lh«r 

it  b  ^OMlblc  thAi  Ibcf  CQtild   luiTr  Iveii  aciiulrcd 

tfaroDck   Uio    inaiuie    tudicalixl    •>»    i>iir  lliMr^-,   or 

whi>t||«r,  even  It  ihe  aimplpr  ciurt  L-ivukl  Iisvi-  b'^ii 

Ihtu  acquinxl.  utbcn  ».tv  ni  complex  and  iruailvrful 

thU  tbcy  miut  liavc   Ih-pd  ii[>cclallr  riiilowcd,  and 

thiu  avrrtliiitw  rho  tliror^'.     B<«rinR:   In   mind   llin 

tacts  gIvMi  on  Ihi-  aciulmiwul,  (liiouigb  lli«  »el«c- 

tlofi  of  wfK-originaiing  ttWV*  or  modiflpaiimi  of  in- 

•linct,  iw  tiituiigii  training  nnd  liaMt  aldrd  In  toiun 

■tlgliLdtcrvs  bj  imilMloii,  of  lirredlurr  action*  Mid 

dbfiMltlofis  iu  our  dumeKlicalcd  animal*,  and  Ibetr 

puslielium  (iiui)j<!Ct  to  having  te»  Umc)  to  tbe  in- 

Minct*  o(  nnltnal*  In  a  ilnlc  ft  natare;  bearing  In 

mind  Ibul  In  a  *tatc  of  naturf  InilluciK  do  o^rlaliil; 

«afy  In  tome  tli^hi  d*crt«;  bewaring  In   luiiiJ   b.>w 

very  generally  -kp  Qnd  In  nllled  but  dUtlni^t  animals 

>  giadatlixi  In  ili«  innro  complM  InMlnctn,  which 

aha**  tlial  it  I*. at  trau  poMible  that  a  cumpl^x  In- 

Minct  mi)[)il  bavi'  huva  acquired  by  BU(re«Mir«  itepa, 

and  nbich,  moirovpr,  grnRiull;  indlcala*,  according 

to  our  Ibirory,  lhi>  airlual  sopn  by  wliicb  lb«  IntUnct 

baa  bMn  arcguiml.  Iiiiumurb  as  wif  itipimuf  alU«d 

iBMlDCts  10  biiF   braticbi'ii   od  at   dlflctiMil  MagtA 

of  de*c«nt  fnoi  a  nimtnon  anc^itor.  and  tbcrvforc  to 

hava  retained,  more  or  bttii  niia!l«nid,  tiic  InitincI*  ot 

tha  MTMflt  liofial  Micv^trnl  furtui  ul  any  one  *]>eci«a, 

—  bfariiig  all  ibis  in  mind,  togvlhvr  wilb  tbe  ccrtAtDty 

thai  inttincta  arc  a*  Important  to  an  animal  an  their 

generallf  correlatei)  ttnicliirvf.  atiit  that  In  ibc  *tni|;- 

gleforltfe  ou<l«r changing  cuikiliUoui  aligbl  niudlG- 

cationa  of  inatlnct  ooutd  hardly  fall  acmMonnlly  to  be 

proBiable  to  Individual*,  1  <au  Me.  no  ovcrirhclmlng 

dlBculiy  no  ottr  theoi?.    Eirn  in  the  moil  man'el- 

lou»  lioltnot  Itnown.  that  uf  tbe  Fells  of  the  blte-b«e. 

we  batp  leen  huir  a  nlmpk  Iniiinctlre  action  may 

lend  (o  rufult*  which  Ail  the  mind  with  axtatilihment. 

"  Morci>v>\r,  It  MViiu  to  mc  tb»i  Ibe  very  veneral 

tact  uf  the  gmlMlonoteMnpleiiiyoI  inttincUuUbln 

tbclimitiaf  the  turn*  group  of  aninuls,  and  llkevlse 

the  fact  of  Iw«  nlllcd  t[>rokA  plai-inl  In  iwn  dl*tani 

|*na«l  ihOKorlil  ami  currvundrd  by  wholly  dillcreut 

nOJldiUout  of  life,  >iill  baTlng  vvry  much  in  comrnon 

in  tbeir  Initlncti,  mipport  our  theory  of  deaccnt,  for 

Uiey  arc  es|>Iali>rd  by  It;  wbereaa,  if  we  look  at  each 

Inatinet  aa  ipocialij  eniSowed.  we  can  only  t.iy  tliat 

t(  b  *o.    Tbe  iuipprfcctloni  and  mUtalu»  u<  inttinct 

onourthaotycento  to  be*urpti*lng:  Indetil,  it  woutd 


be  ironilerfal  tbot  fur  nion?  nnmeimi!i  xiiil  llafirant 
cum  could  not  Le  detrcfed,  if  It  were  not  lliat  a 
*[ieclc«  nliicb  has  talteil  to  breone  madiB>nl  and  bo 
tar  perffclcd  in  ili  Imtlneii  tliat  ll  oould  continue 
(UitKBling  with  the  ci>4ulwbliaDle  of  ilie  *anie  reieion, 
wonM  •Imply  adil  one  mem  to  the  myriad*  which 
bare  beixime  extinct. 

"  It  may  not  be  logical,  but  to  my  Imagination  It 
U  far  niorv  •allafaclotr,  to  loott  at  the  youiifi  cucboo 
ejeciini:  Its  foiitn^brathers,  ivTit*  making  i-iaves.  tbe 
larvne  nf  the  Ichneumon  III  ae  feeding  wllliin  tbe  live 
bodle*  of  their  prey,  cal»  playini;  nitli  niii'i",  HUM* 
and  conunrantx  with  living  Ibb,  not  H8  itMtlncte 
■IMdally  gimu  by  the  Creator,  but  ai  eery  tmall 
pKTte  oif  one  genenl  law  leading  to  the  ailnneo- 
mentof  all  orgnnle  bodlca,  — Multiply,  vary;  let  Ibo 
*uongot  life  and  tba  weakeei  die." 


I 


DR.   ORINEWETZKY'S  CROSSIXO  OF 
.VOVAIA    ZB34UA. 

tW  tbe  i  Noremher.  Dr.  Grineweixky  ilescrlbed. 
before  the  Cieographkal  loctriy  of  St.  PelcrsUirK.  lila 
tr*Tet> ou lliia  blniid.  lie  An<l  Marled  on  foot  ou  tbe 
^  August,  will)  Kritroakcya  ntid  a  Sainuyede  (a  few 
of  whom  arr  found  near  kannaknly).  TIte  weotlier 
was  beautiful,  tli«  tliermometer  6°  C. :  but  toon  ajlor 
reaching  u  uionniain  titb  a  »«ry  eiieiihive  view, 
where  they  paired  tlie  nigbt,  they  were  overtaken  by 
a  violent  RTiow-atorin.  kiiiI  CKitnpetlRd  to  tniurn.  In 
April,  Wi&,  tlie  Samuyeile  Uaioetacroiscd  the  I'land 
to  tbe  foutli-eiut  cotiii.  and  found  Saiuoyede  f  Auni* 
(tent*).  Hearing  of  Ihti,  Gllnewotiky.  a«vimpanied 
by  ilameu  and  luioiber  Samoyedo,  oei  out  In  *1ed* 
drawn  by  duga,  Tbey  hail  icareely  any  food  tor  tbe 
dogi,  but  weiv  ounrnl  ibcy  would  find  plenty,  oa 
wild  reindeer  were  abundant.  Tlib  proved  not  to  be 
the  case  ;  and  on  Ibe  fifth  day  the  |HXir  dogs  were 
near  starring,  when  a  large  herd  ut  reli>deer  was  ■ 
met.  Many  shot*  were  flred  wltliout  eticci,  due  to  I 
the  dlfflcdlty  ot  Keing  distinctly,  a*  the  men's  eye*  ' 
were  much  aJIecleil  by  the  reflected  »utilii>ht,  ntid. 
In  addition,  ibcir  bonds  nerc  benumbed  by  tbe  cold 
1-  SO*  to  -  35"  a).  At  last  two  wore  killed,  and  the 
dug!  saved.  Al  Brst  ■  number  ut  very  sleep  jHiralicl 
rIdgM,  principally  of  black  «blc,  were  eiicotinietvd. 
At  rame  places,  hard  and  exceedingly  steep  mow- 
drifta  iiad  to  be  aixiided  by  ascending  tbe  surround- 
tng  hilt*.  Kiccpting  these  drifts,  tbere  wa«  Ixit  lltllo 
snow,  a*.  It  loose.  1 1  was  swept  away  by  tlie  strong 
easl-MUth-cast  wind  prevailing.  After  the  water- 
shed between  tbe  weal  and  eut  coast*  ts  passed,  tba 
rciuntry  biM^omcs  a  low  plateau,  and  the  snow  aotler 
luid  rather  deep  and  rvfiular.  On  Uie  "J^,  with 
the  tcTDpcrature  at  —SI*  C.  iliey  prcpsrvd  to  return, 
OS  tbey  had  already  prorrodcil  two  Hays  fartlier  Ibao 
was  intende>l,  and  no  chu ins  were  In  sight;  and,  al- 
iliough  one  ot  the  Saaioyodea  tald  the  ehnms  w«i« 
only  three  mile*  dbtant,  tbey  br^n  tbe  return. 

This  expedition  Is  Important  as  the  firttcrosalnc 
of  Novala  &tnlla  by  cirtllted  man.  According  to 
Infonnation  collected  by  TJagin  |I8Te-Tfl|,  I'akhtus- 


1 


JurpAKT  4,  I6M.1 


SCIENCE. 


n 


•ov.  Zlvoflu.  luid  MHiHvw  (IKtf-tm,  atidafcv 
HOI'S  bj  llufer  *ud  Nl^^Ieu^k1■pllI.  nrnl  (rom  lil«  own 
t/bmt  > jtiom.  Griowvizky  ^ivu  itii:  following  tlivlcli 
of  Ihc  louib  lilanil  of  NoTala  Zeinliu.  ll  may  b« 
divided  InUk  Ihrr«  pari*.  TliO  iiortlifm  lie*  between 
Miiolictikin  Sliir  on  Ihv  nurtli  and  Ibe  Fukovajik 
K]T«<r  on  ihr  loutli:  thii  pari  Ilu  thv  bi):li«nt  mmiu- 
talni  ffour  tlioDiuind  tfi-x],  formlnf;  IsnJaCAl  i^nupi 
ralhrr  ihon  rant;!^  'n>«  ci'iicr*]  part,  oilcnding  Ui 
Ihr  KaiHk:!  ariil  Itelu»Iilii  Hivun,  b^  lire  iff  bIx 
puHll«l  riilfu.  ruQDins  gctwrailj  nonJi  «nd  MUtb: 
black  sUlc  Li  ooiDtnon;  and  tbo  WKtcr*tied  !■  about 
■erenteMi  nillM  from  the  west  '^.-hmC  Th«  >nuih«ni 
imrt  ii  ■  Rillirr  low  pl^Irau:  ihi^  (iooM  I^nd  (Utul- 
wayaZ<fin1i>!i*indiMlalit)lIiliip3rt.vbI«lilafr«erroia 
■now  b]r  Iho  end  of  June,  >ikI  In  July  hu  a  Mth«r  rleli 
tp^Utlnii.  nfrcinllf  oo  \ht  jKnil^  «lo|>lng  eniiind. 

Dr.  Crincn'cixkjr  hIw  eiprriMd  tlit^  opiuioii  llut 
U»c  wild  rvjtidnr  of  ilie  noclbcrn  UUixl  bclang  to  m 
total))'  diitlnct  nib->p«cl4»  from  Ihoac  of  lli«  nootli- 
crablaixL 


LOSS  OF  NirnoaRs  from  arable 

SOILS. 

Tm  TPTivnr^  att^ntiou  of  ■grlenlluriiti  li»»  of  lilc 
htili  •Irawii  to  ihc  iiuritloii  of  tbir  nltniEi-n  iiupply 
af  nillintlul  Killn.  On  (lie  onn  hnml,  Sclmlr.,  in 
GFnn.-uiT,  fliUiii*  to  li«v«  b«tm)Elil  about  a  fain  of 
nltmj^n  iiQ  a  *niidr  soil  bjr  incnns  o(  Uic  cultiratfon 
ot  lupjQut,  and  iiunurlng  with  kalnii.  On  the  o<1i«r 
iLacl.  Liirpi,  (ilibrrt,  anil  WarinKiMi,'  in  Enxlaml, 
bate  piiblbhRd  rnsiillx  wblcb  sbow  llut  a  my 
eoiuiilrnMo  Hmiml  los*  of  iiitrugifii  oi-eun  In  the 
drain-a-ali.T  of  culiiiatisl  DcIiIn;  aiul  mpcrimcDU  by 
Di^b^rain,'  In  Francr,  >how,  iiCMnlIng  U>  btt  luirr- 
pnUliiin  of  them,  an  alarmliig  d<VTfiaa«  In  1b«  lotal 
nltniHcii  of  ihe  »oil  Eo  the  coutM  of  a  few  jmtb,  and 
In  »|>itii  of  aliundant  nuuinfing. 

Scbnlx'*  «xpcrlmonis  baTi?  added  nothing  to  our 
knowtcdgn  at  tlM>  niliiral  *upptj  of  nitrogen  to  the 
•oil.  and  It  I*  not  imposed  la  ouasId«r  tliat  lapfc 
httv.  Tliv  reaulta  of  Laves,  Gilbert,  and  Waring- 
tou.  and  of  Dch^rain,  howcrer,  luve  attracted  mncb 
attention.  If  Ihry  an.'  m  be  .i<K<>j>ie>l  wliboiil  r^ 
wrra,  tlipy  teAd  to  tlie  cunclu«iuii  ibnt  ilir  fprlilily  of 
onr  calllraied  fielijt,  ao  far  »  li  dtrpeiid*  upon  tbcfr 
sttroGcn,  U  bring  nrmoved  In  the  drainage- water,  or 
In  other  v>j»,  at  a  coicparaliTely  rapid  rale 

Tbc  tiiit^pOiwi  to  Lawes.  Gilbert,  anil  Waring- 
ton**  esp«rliii«nU  wa*  gli-cn  by  Ihv  obscrtation,  that, 
in  the  flGl(l-«sper{inenii>  ^»rTt«l  on  for  a  nerfcs  of  yrtin 
at  Kothauulcd,  »car<-<'lTa  thini  of  tha  nltrotenot  the 
niaunre  wa*  found  In  the  rru|>  iinilGr  the  must  fator- 
■ibfe  conditlmii,  wlilk-,  In  iIiom  cuet  in  which  no 
nlMtal  maiiurcii  were  applied.  Iho  ilrOdt  w.ia  much 
pnwr.  TIm'  ino»l  obTlouncouclnslon  wat,  tliatth«n) 
■uit  hv  a  pv.-it  luM  of  iiitrugm  in  lh«  dniinagv:  and 
«spct1mciiti  vifte  loalittit«d  to  lat  Ihit  iden.  Thdr 
(•illcr  rtpcrlDicnta  wrrc  wllh  three  ly*lin<!t«n.  Ex- 
omtlou*  WETO  nada  UihIc«  and  anxind  an  ana  of 
>  Jtmr*.  ivn,  mfrli.  •or.,  itII.  and  nUI. 


a,  tbonaandth  of  an  an«.  Thi-  niaat  «t  Mil  Ifca* 
taolaUid  wna  lupfioitiHl  by  iwrfonited  Iran  ptatM, 
nml  surronndnd  by  niatoiiry.  thiu  leaving  ihn  aol) 
with  Its  nntural  atrucIu^•^.  Tho  'luaiiiiiy  i>f  wai<r 
percolntbig  throu^b  Dib  M^l  baa  b«en  determined 
*lno«  I^> ;  aDit  ilncc  May,  IftTI.  Ita  content  of 
nllraiea  ho*  b(^n  »1k>  iInlRrrRlni.'d.  Tbc  •all  waa 
uncultivated  ami  Itvi-  froai  vec^iatlon.  Kunuirona 
inceraiing  fncts  art-  diictoicd  bjr  llKai-  deierailD^- 
llont,  bnl  that  which  now  inteniUi  lu  chleBy  U  the 
quaiillty  of  nllrcqten  fonnd  In  ihn  ilmln-watrr.  TbU 
an>i>uiil«l,  In  tli«  average  of  four  y<>an>,  lo  40, 30,  and 
44  jMMuidi  per  acre,  at  deptlw  mpecllwly  of  SO.  40, 
and  no  Inch**. 

8«ib*ei]Uently  the  *am«  Pipprlmrntcm  have  de- 
termiiMd  iIm  nitiMlei  In  the  drjInaKC-wiit^rn  from 
Ihctr  expetimcntnl  whent-fit-M.  each  plol  of  which  la 
itraliiiM  by  .1  iiT\g\p  lateral  it  a  depth  of  ^(  to  30 
invbet.  IlaviuK  nonfanaof  iBaamrlnBtli«dralitat;«. 
the  nuthon  take,  lu  Uii.'  tutis  i>f  Ibvir  ealriil^illon  of 
the  lo»  of  nllrasen.  the  mimutit  of  tlrainaKe-w.tlcr 
yli^lded  by  the  tM)-lnch  derp  lyiimctei  at  the  ^ame 
timir.  Ou  lliisaMMniption,  theaanuiktloMof  nitrogen 
varied  from  IS  and  lA  pound*  per  acre,  on  lumtanurtd 
plot*,  to  ni  high  ai  74  potindi  per  acre. 

It  l»  emuily  In  b«  regretted  Ibal  the  aulbon  were 
not  at>l<f  to  nieAsur*  th«  dralii-w.iler  in  Ilieao  esperi- 
menlB;  fur  the  mrlli'M  uhlch  na*  ailuptnl  to  supply 
th*  dWicl*n«y  leaves  much  to  be  desired.  The  aoll 
In  the  ly>lHieit«r  wa*  uncultivated  and  hire  of  vege- 
tation: tlial  of  tiM  «li«*t-Md  wai  riiltivatod,  and 
b«a«  craps  of  wheat  varylnf*  einitideralrly  in  aniounL 
Both  tlMse  elreumtUacea  tjleot  the  amuont  uf  drain- 
aite-waier.  CulUvallon,  eipeclallj'  of  a  clay  soil  such 
as  that  at  Kotli.iiiMteil,  may  atf<«i  very  inarkntly  tbn 
cose  with  which  water  yansen  downwaril  throiiKli  l^ 
tbeaiiKitinl  of  witter  wbidi  it  can  retain  in  its  iulcr- 
Ml<«),  and  Ibe  raplilliy  nf  evaporiitkin  from  lu  sur- 
f»ce.  The  ^rottlb  of  teeetallon  excrl*  a  uUl  greater 
effect  on  tbe  morvmctita  of  water  In  tlie  boll.  It  haa 
b«en  ahoim  by  nniueTouti  obeerrera.  that  much  tnotv 
water  evaporaten  fri>m  a  k>II  cnvereil  with  vegetation 
tban  from  a  hare  foti,  and  that  co>i*e<|neiiilf  much 
IfTSs  of  the  raiiifall  percolates  throuf  It  Ibe  toll.  The 
diminution  of  ibe  drainage- water  In  Ifals  way  haa 
aitu  been  dlifv^ly  proved  by  Wollny.  Farihennore, 
Ibe  vojioui  plots  in  tlieM  •Xporlmenla  cairM  nn- 
nqual  quantities  of  vegeiatloti,  m  Ihal  the  amount 
of  evaporallOB  due  to  tbia  source  wuit  have  been 
unequal  also.  It  appenrt,  then.  In  the  blgbeu  de- 
give  Improbable,  tliat  the  i|uaiitlty  of  dtalnaco- water 
aelually  va*  the  same  for  each  plot  an  wa»  aatunM4i 
aiid  nnllktW  that  tt  wa*  as  great  aa  waa  BaHUned. 
When  we  aiibl  to  theae  coiuMcfatlon*  the  fart,  that 
It  is  iincertiihi  wliellier  llw  Mil  ol  ih^i  lyhloUMr 
rt^prceentecl  an  average  "t  ilie  soil  of  the  6eM,  and, 
riirUier,  that  all  ermn  of  the  lysinieter  arc  multiplied 
a  thouaaodfotd  when  tlie  rvtuila  are  e:xpre»s«d  per 
acre,  we  ruv  torctd  to  the  ooncluahw  thai  the  BgarM 
given  for  Ilie  total  asiount  of  draln>waler,  and  oon- 
itNgiientty  tliOM  abo  for  the  loUl  li»i  of  nitrogen  lu 
Ibis  way,  can  be,  at  best,  only  approxlmaUona,  and 
are  moti  likely  too  targe. 
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Eveti  It  ir«  allow  ili«m  their  fall  nAw,  lioitavcr, 
%hty  ilo  not  In  -ill  ciuu  cover  iho  rnllrr  loiu  iit  iillro- 
geu.  On  Uic  btuiU  of  tti«i  r<viilu  Jiui  dMcrlbed,  tba 
ftutbon  liBTf  MlculaUd  ilie  uvvragv  tmnual  amoiuil) 
o(  uitrui^ni  in  Uie  manure,  crop,  tutd  drBlnkge  oC 
fourteen  I'tpprliiHinlnl  wbcat-ploU  for  a  jMrlod  of 
tiiitly  ycart.  In  mtch  caae*  llie  uilrogru  fuuDiI  In. 
cn>i<vi>l  (Iralua^  ii  frwit  14  toJOpoaoil*  pcrnera 
lets  iban  Uie  unouni  applied  us  nuhun;.  .\iialy«M 
of  Ibe  mil  ot  onn  ploi  iu  1805,  And  aK^ii  in  1IS81. 
•binrt^  (bat  about  «  ItiinI  ot  Ibl*  amount  in*  Sttll 
prMCat  In  the  auil,  tli«  loiivr  bavini;  gained  nitrogen. 
Tba  aatJUors  believe  the  renuindcr  clibcr  to  bare 
eaoaped  the  dr«ln-tll«i,  antl  l>««n  carrtrd  Into  the 
lower aliaia  ot  tli«  aoil,  t>r  lo  bavu  b««ii  set  tree  in 
Uw  gaMou«  Mat0  in  the  •oil. 

Debteiiu*!  espcrineuts  u-cre  inlcnded  to  determine 
Ibe  total  loM  of  nlirosnn  by  ibo  (oli.  Throe  bctIm, 
of  four  plou  c»cb,  v«ro  l:itd  ou^  «a«h  flat  haTing;  aiL 
ftfcaof oiMara(«^ualtoaU>ut(our(quare(w]9).  Tha 
tlrst  4ni«a  bore  fodiler-tualx«;  tbe  aeoond,  pautona; 
Ibe  third,  lipeta,  fadd«r-innlM,  and  <:tpai«eti4>  giiccw- 
alvely.  During  iba  Ant  tbrM  T«at«,  ona  plol  lu  CMilt 
MflM  was  uuDiauured:  uni?  nfoifivvd.  per  hectare, 
80,000  kilogram*  of  stalilenunurc:  one,  ],SDO  kUo- 
gnuns  u(  nitrate  ad  aoda;  aitd  on«,  1,900  kllotcrami  of 
•ulphalii  ol  ammouln.  DiuinB  Ibe  foDuniog  four 
ft»i»  none  of  the  plots  received  anj-tnaDure.  At  (he 
befnuniuK  o(  Ibe  expeiiincnta.  and  at  the  end  at  ttirt» 
and  leren  )-can>  ropcctlvcly,  iJic  pi>roi>nI.i|^  •.>[  ultro- 
gr.n  ID  llintolliraaitctcniilnH.  Wtlti  the  aid  of  tbeae 
deteriBlnatkici*,  a  balance  was  slruck  for  envb  plot  br- 
tw«en  the  nitrogea  origluallir  pn^scnt  and  ihal  add«d 
Id  tbc  matitire,  on  Ibc  <>Dn  hand,  and  thai  raaorcd  bi 
Iticcropii  and  rrmaloInK  Iti  tlii^  aoilat  Ibe  dose  of  (lie 
e]cp«Tiineii(&,  Ml  Ibe (ither  hand.  IncverycAscemipt 
tbat  of  ibu  eaparcette,  a  tci;  great  liw*  of  nlitotniu 
WM  totind  to  bare  occurrcil.  Hx  followlii|;  table 
oootalBt  thr  annual  tota  of  uiirogeu  fnxn  a  portion 
of  tha  plolf,  raduotd  to  poiuidi  iwr  a«re  to  compiro 
wtlb  Lanree,  Gilbert,  and  Warlngion'i  ronlu:— 

Matif  ploU. 


HaDnHog. 


Phutpntod. 


SUblt-OIBOIttD  .  .  . 
Kllnaiij  of  BcdB  .  ,  . 
HulBhUiUi  of  ■midoni* 
HoOdns 


-Mi 

-SM 

-an 


SM«idt«riKL 


—  iia 

-  ua 


JE^jMxrertte  ylols. 

Uaninln|. 

PlnlpMtod 

(raouwid 

mdu}. 

(aapaimue}. 

Snlpluita  of  aiaaiMila     .    .    . 

-»0I 

CotDparod  with  tbo  loiaet  obMrwd  in  Itotliaiitat«d, 
SOnw  o(  tbM«  flgunti  are  mormoiw.  being  OT«r  nine 


ilniti  IU  gfmt  ■■  tJio  hlglictt  obtiLlned  Uiete.  Wlien 
wi-  i\>n)iilcir  thnC  tbn  m>11  wan  cilculaled  to  contain, 
to  a  deplh  of  14  Incbej!,  only  about  T.IKX)  iMiindu  of 
ullmgea  per  at-rw.  ibey  leeni  to  abow  iliai  but »  cnni- 
paratircly  iboii  tlinc  would  be  rc^ulrrd  to  lediirt?  tha 
■iip)>lro(  nltri>si:n  to  iliopolnlntwhlcli  culture  i-ctiHM 
to  b«  proUlable^ 

In  order  to  be  able  to  judge  of  the  force  of  tbee* 
rmalli.  It  la  dmliable.  In  the  tlrtt  placA,  to  oontider 
aoRicwbat  more  In  driall  iba  nK-lliod  by  which  the/ 
wera  obiaiiied.  At  ibe  beij Inning  of  tbe  oxperlmcnta 
tbe  aoil  waa  found  to  contain  .'2<H%  of  nliroBeii ;  and 
this  wai  made  tlio  bails  of  tbe  colculallon  for  nil  tbo 
plot*,  li  U  hiKlilj  Impmbabla  that  thl*  UMUcaptloD 
of  unifurinity  airiong  »1\  ilie  plot*,  a*  rogudi  ttltrogeti, 
IsGuntM't;  and.  when  wr  euiitider  thatadUt«TeDC0Of 
.OUI%  correspond*  to  a  dl(Ier«3ice  of  about  H  pounda 
ol  hilrogrn  per  acre,  we  nre  Icil  to  quulion,  not  only 
IboaccunKy  of  UcIiiJraln'sriitiiilla,  bill  tli«  ponlblllty 
uf  diacoi-etlng  amall  Ioism  of  iiiirocen  by  aieana  of 
aoU>an«l]r*la.  Tbe  abtolutc  quanllly  of  oilrogea  naa 
calculated  on  tbefurtberawnntptton  that  one  beAtara 
ot  ooil  lo  a  dejiib  ot  3S  eentlinetres  walxbed  S,9M,000 
fcllu'^nuni.  which,  agnin.  involtm  a  jKieiiV-iltty  of 
error.  Finally,  tbe  dutcrral nation  of  the  quantity 
ot  nlirojien  maOTed  In  the  wclBb'd  crop*  reala  on 
aaaumpilonaaato  thepereeutaxeof  nlttomo  thav con- ^ 
Uined,  wliile  !t  la  a  wull-exablished  fact  tbal  (x>n»id 
erablo  variation*  In  llil*  ri^ipcnl  occur.  Eapi.-cial1| 
doM  haavy  ujanurlnx  witb  niiroii^nou*  tnrlllii 
audi  US  Mtne  uf  [li<^»e  plots  receii'ed,  tend  lo  iiicrtsaaft'^ 
Ibe  iiercentage  ot  nltruyen  in  ilie  crop. 

To  recapitulate:  Debi!raln'i  conclusion*  Invoh-e 
thm<  Improbabla  a«(uiD[>llona:  \  ii.,  pcrtect  unltonn- 
lly  of  aoil  aa  rtf  anis  oilroseii,  eijtial  weiiflil  ot  soil 
orer  Initial  area*,  and  a  uniform  and  aterage  percent- 
u:c  o[  nlirdgrii  In  Ibe  ctojm. 

On  Ibo  olbor  b.ind,  all  but  a  few  of  the  plou  ahowj 
a  loM  of  nitrvij:«ii  :  and  while,  fur  tbe  rvMona  Jul 
■tttted,  the  accumcy  of  ihereults  ia  very  queationable,'^ 
U  would  appear  that  we  iniut  admit  some  lo.^t  of  al 
trofien  to  bo  probable  in  uioal  ot  the  espcrlni<^ni«. 

Aside  fr«in  ibese  coiulderatiuna,  however,  there  arc] 
othcn  which  abould  be  hurne  In  mind.  During 
flrat  three  yean  tbc  manun'd  plnta  were  very  beavG 
mnniirtd.  Sulphate  ot  ainnionU  and  nltraia  ot  todt' 
were  a[>pllir<l  at  the  rate  ot  1,070  pounds  per  acre,  and 
liable- manure  at  tlic  rale  of  over  3!4  touii  per  acn",  — 
quantliii!*  much  gmter  tlian  would  bo  u*ei)  undnr 
any  iir>l>iiary  conditions.  Moreover,  tmm  llio  tact 
that  Ibe  unuianured  plots  yif<ided  nearly  as  larKecrupa 
al  tbe  cloie  of  ibc  experiment*  a*  at  their  beginning, 
we  may  conclude  that  the  aoll  was  naturally  of  good 
quality. 

Dellfraln's  calculations  sliow  IbaC  but  a  very  imatl 
proportion  of  the  nitrogen  of  tlie  manures  waa  utilUed 
by  tbo  crop*!  and,  ilioush  itie  c^nctitudo  of  his  Itff- 
urM  maybe  questioned,  the  ^n<-ral  result  la  what  we 
should  expecL    A  Uiye  excess  of  available  nitrogen 
waa  evidently  prraent  in  tlie  *oil.    The  latter  wa*  oc>-, 
copied  by  crop*  tor  only  tourorflTemonibiot  IhoyeaM 
at  most  (except  the  «sparco(ia  plot«) ;  and,  during  th*l 
remaining  iwu-thirds  ot  llie  y«ar,  leaching,  and  other 
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nattml  i^eactM  which  uad  to  kiimt«  nliroscn  (roin 
Ui«»ull,  baiIuDdUpui<Hl|ioMeMl<in(if  ■livflcUI.  WtiMi 
ibe  Buut tiring  WD)  dUcoiiiitiuiMl.  ili«  Imwi  o(  niiro- 
pn,  RccnntitiK  to  Dchl^rBln'i  r«uUi.  •mik  T«r]r  uifttt^- 
rkUr.  (liouxh  Mill  remaining  rniiitilrrnlilc. 

Proui  Ui«  ciMubinPtl  rvtiillH  ol  IhiIIi  ilt«*a  InvMllga- 
tloni,  It  «oulil  appur  Ih.il  wf  may  fairtj  CMicluiI*, 
lb>l,  Hii(l<!( onlinmr.v  conilliloiK  at  illlise,  there  tt  coii- 
•lil«nl>)(.-  loM  of  iiitr(i):<.'ii  (roin  ibc  *oll.  Lawra.  GIU 
Iicrt.  and  WnilngiMi'ii  expcrini«iil«  oIkiw  tlikl  mwb 
iilirosan  miT  »i-jipn  In  the  ilralnoge;  mkI,  ftcconllns 
Wlhrtrciilculationf'.iiiorwullrottcn  WMrcinovrd  from 
sis  o'lt  of  ttiin««[i  of  tlictr  rxperimfiiul  plou  In  crop 
and  ilmnai^,  during  iliiriy  jt*n.  ihau  wu  «iipjili*d 
In  ih«  iDnnutu.  From  IMi^ain'a  Pipriiiiients  wu 
Ipnni  il»t  •  *oll  iindrr  coiutoiit  (illnge  may  grow 
IHMrcr  ill  iiltrDfun  In  uplln  ot  liovj' manuring  In 
fact,  cf  alt  tlie  nkmi'iitti  uf  the  »mi  wtiicli  nro  raquinid 
for  pUDt-Kmvth.  nllmgcii  U  our  of  the  luoH  mobile. 
I'liQ  soil,  it  l(  trun,  lio*  the  pnirci  of  fixing  Kminonia 
ill  ifi»otutil«  ■:oinlilr>»lic>n»;  but  l">t)i  nniiDonla  and 
urganlr  nilrotcn  kre  coiiBtiiiitlj  twine  t.'<.mv9rtetl  Into 
nllrlc  ncld  In  cTcty  fertile  null,  mid  tliis  compound 
Ihfl  toll  b**  no  power  to  retain.  Under  nntuml  con- 
diiloiia,  wbeii  tba  toll  la  ihlekiT  covenxl  witb  vegela- 
lioo,  thin  nitrk  acid  I*  aaatuiitutcd  b;  the  rwitx  ns 
n|ildlraii  It  1*  foimied.  while  Ibe  eompnul  stale  ol  the 
•oil  binder*  arcew  at  oxj'gen  In  tbc  doepcr  laycrv,  and 
Ihtis  moderates  iiltriflcatlon.  TliI*  action  of  planl- 
TiKiti  in  arresting  niiratei  on  tlieir  way  ii>  tb(>  lower 
■Irnta  ot  the  snil  1*  »bown  very  plainly  In  Lawea, 
Gilbert,  ai>d  Waringtoii'i  cijieriiueiils  xlivady  cited. 
Whll*  the  lun^l  ■arcled  a  cropot  wheat,  the  drain-water 
contained  little  or  no  utiraws,  exei^pt  when  an  cures* 
of  nitrogen  bad  been  c;iven  iu  Ilia  manure;  but  at 
Hion  aa  tbe  crop  wu  rerauT«d,  nlirales  made  tbeft 
appearance  In  tbe  drain-water. 

But  an  unlilled  noil  U  not  nnly  protected  ogalnat 
lo«»<«  of  nilmgnn:  It  is  al»'>  in  condition  to  retain  tho 
ntlrng4>n  brouglit  to  It  in  rain,  snow,  tu.  Tliis  comes 
partly  in  tb«  form  of  ammonia,  whidi  it  li);ed  hy  the 
•■■il,  and  parity  In  tbe  form  of  nitric  add,  which  Ii 
fixed  bj  the  Tegetation.  lu  this  way  a  aoil  carrylnR: 
pemianoDt  vegetation  may  br-  <?ouUDually  gaining 
nllJOKen.  'Dila  1*  Indicated  by  Deht^rain'*  reiult.i  on 
tiM  m)iarcel.te  plots,  aiid,  R>l<te  from  tham,  fa  auffi- 
deotly  erldent  fruui  tbe  fatts,  tliat  at  *oine  jiarlod  of 
tiM  w«rM'»  blttorj  all  ils  niimgen  must  bare  existed 
tB  tbe  free  state,  and  that,  ■<>  fi^r  il>  wr  know,  tbe 
combined  nitroseit  of  atmoipberic  precipitates  is 
the  aole  natural  source  o(  nltroj-en  to  l>in  loU. 

Tillage  altera  tbls  stale  of  tbinm  ^i^ry  mal«i'1a1ty. 
By  breaking  up  and  mellowing  the  bull,  11  (acJIltate.* 
tb«  aceeui  of  oxygen,  and  icereaien  tbe  raplditj*  of 
ullriOcatloo.  At  the  tAinn  time,  the  nntnral  vegetation 
b  replaced  by  oim  occupying  in  many  cmvi  but  a  part 
of  tbe  ground,  and  occupying  It  for  but  a  portion  of 
lh«  year.  Add  to  Ibii  that  by  dlmlnlibing  tbe  nuiount 
ot  Tegetailiiu  wedlniinlib  tbn  evaporation  of  water, 
and  tlius  leave  tbe  soil  inoi^ler,  and  at  the  *amn  time 
pipoae  It  more  fnlly  to  the  »un*a  rays,  tbUH  rendering 
It  warmer,  both  of  wblcli  fondltions  favor  nilriUca- 
tion,  and  W«  M«  Uiat  cultivation  both  inereaset  tbe 


flux  of  nitrogen  In  tbe  toll,  and  d«crvaaea  Iha  i 
o(  ulllUlux  It. 

The  clear  recogultion  of  this  state  uf  thing*  brinii:* 
with  It  the  >ugeeatfon  of  at  least  a  ixiitUl  renedjr, 
whicli  1*  to  keep  the  *olI  occupied  as  lull}'  andaalotig 
as  poulbln  with  {[rowing  vegeialion.  Tlie  toots  ot  tbe 
living  plant  lei>d  lo  the  *oII  an  abiorpliee  power  for 
nitrogen  compoundi,  similar  lo  that  which  It  has  of 
ilaelf  (or  other  elemenia  of  plant'food,  and  eeable  It 
to  iLiore  n|>  these  compounds  against  future  needs. 
Toprerenia  Iom  of  nlirojten.  we  must  make  use  of 
thU  power  an  fully  as  possible,  both  In  tlie  eyaiem  of 
eultlvaUon  wlopud,  and  in  other  wajr*.  After  taklnx 
oft  a  crop  In  tbe  early  tall,  instead  of  leaving  the  land 
bare,  let  it  be  aown  with  soinequlelc-grotrtng«rop,  e.g., 
rye,  wblcb  shall  serve  solely  to  store  up  the  nitrogen 
which  would  mherwise  bo  losU  In  the  spring  this 
crop  Is  plouK:hed  uiider.and  furniiheanotirUhDienlfor 
the  Bueoeediug  cro|t.  Such  a  pJan  baa  been  ad«pt«d 
hen  and  there  with  advantage  It*  laneral  um  would 
turn  largely,  of  rourm,  on  tbe  question  of  espense. 
On  a  villain  soli  conIalniT>g  already  large  rMCTvea  of 
nitrogen,  uo  appreciable  benefit  might  nunit  from  It, 
tliough  even  there  tlio  ^utnaUon  of  ibe  present 
ferilltiy  Is  worth  striving  for.  But  between  this  eon- 
illlion  and  tbe  stale  uf  relatire  exiuusllon  to  wblcb 
the  soil  of  our  older  stato*  bai  boon  rvdaced,  there 
miut  be  a  point  when  Mvlng  nllrcfeii  In  this  my 
would  be  of  Immediate  as  well  as  prospective  benetflU 
Tlie  exa^et  nieilic»l«  iff  applying  the  principle  tnvolvtd 
to  particular  cases  it  is  not  the  prnvlncaof  thisatticle 
to  discuss.  The  principle  liself,  however.  Is  very 
simple.  Keep  gmwInR  root*  preteiit  in  tbe  soil  a* 
Inng  and  as  exti^nilvely  as  poMiblu  to  scixo  npon  tlio 
nitrogen  (and  other  elenienls  as  well)  which  ulll 
otherwise  be  washed  out  ot  the  soil,  and  to  store  it 
up  In  Iniolubic  fomiB,  ready  for  tbe  ueeda  uf  fuiura 
crops.  H.  P.  Auuanv. 


THE  LIFE  OP  HAMILTON. 

Life  of  Sir  Wttlicm  Roman  Hamiilan.  KnL,  LL.D., 
D.C.L.,  M.R.I. A.,  Anitrtm prti/egtor  ofottron- 
tm>!i  in  the  linivcrtily  of  Ouhlin,  ami  ronal  nttron- 
otaer  a/  Irtland.tte. :  including  trUclion*  from  hit 
poenu,  forrttpandenet,  and  Biiictllanfoui  vritin^. 
By  RoBRRT  PEBCKVALGRAVBd,  U.A.,  »ub-dean 
of  tbe  Chapel  royal,  Dublin.  Vol.  i.  London, 
lon^ans.  Green,  tf  Co.,  Ie82.    20+0tl8  p.    8". 

Tins  volume,  which  Tornis  one  of  tho  Iate«t 
isBiies  or  tliD  Diililin  niiivt^rsitv  |<i'css  sericjt, 
has  been  prcpnretl  partly  through  the  tisaiat- 
ance  ftirnishcd  bv  the  Bonn]  of  Tiiiiity  college, 
and  piibtiftlied  fay  the  provoet  ami  ainior  fcl- 
loirs.  Mr,  Graves  liad  ot  fud.,  lioH-cvcr,  iiii- 
dertaken  the  biogtapby  of  Ilnniilion  on  his 
own  rciiponsibillly,  and  tinnitNiHteil  lu  the  labor 
which  it  involved  ;  and  wr  ought  not  to  pass 
iinrcni»r!<od  hia  iispftriiil  litntss  for  the  per- 
formttnco  of  thio  itnhious  ttL§k.  in  the  firnt 
place,  he  WHS  tiQcounccted  with  Hamilton  hy 
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anr  tir  or  kiixtre*).  Both  hat!  esperk'nccd 
unlirokui)  rni'mli>lii|i  fmiu  rurly  voiitli.  Ham- 
ilton, in  liii  nili,  liiut  tiuitiinalvd  Mr.  (traves 
aa  lii^  liK-mrv  cxrciilor ;  iinil  tin-  w)ti»  "f  Iliiinil- 
Ion  asked  liim  \o  uiKlertiikc  Uh?  tnxk.  M-i>i>i>ii<nl 
bv  the  npprovnl  of  several  ot  the  iiwwl  inllii- 
iMiiisl  nieoda  of  Uiv  great  mutlicinnticiiin . 
And,  while  Mr.  (iravcs  li»a  to  confess  liinisulf 
u>  be  HO  mathematimn.  he  ootnhiiicd  —  wliat 
•HUM  of  greater  import  —  the  requisite  amount 
of  pcnoiui]  knonleclxc  with  tiie  appropri«to 
KoicntiliciinjiiniiitinUi  and  fi-oedom  from  iiiooni- 
)>ntil>lv  I'n^sgtriucnl.t.  In  bis  pn-face.  tlie  an- 
thor  vi-ry  gmccfnlly  *nys,  by  way  of  allusion 
to  his  sdf-dislmiU  in  MMMimiii^  the  irontrul  of 
Tlamillon'fi  voliiminons  |>a[M-ni  lux)  con-oxjMind- 
eace.  "  1  ga*T  a  irluctant  ^-onwnt,  niching 
thai  tlie  memory  of  mr  IViciid  Iiad  l>rcn  roorv- 
foi-tuiiaiL'.  iMit  at  the  «)mc  timv  vonscioua  lliat 
by  me  wuiild  be  deTol*d  to  it  the  irarmlb  of 
bon«-nt  adecIioD  and  ndmiration,  and  the  desire 
lo  Iw  Juki  mnd  IrutliM." 

In  ns-onliii^  the  bucccuivq  malbematical 
diMOon-fieH  of  ][iimilton.  Ur.  tiraveadoed  not 
attpni|it  floL-unitcly  to  apprvcikte  tbeir  impor- 
tance, or  to  givi-  thmii  th«ir  uact  p\h<x  In  coa- 
Dectiun  with  |irc<H-«Uiil  or  Kubneiim-nl  discovery . 
Ho  has  taken  pains  Ui  iwcnre  Uinl  tbc  malhe* 
malieal  statements  in  his  work  nrv  <'orrcct, 
Kivinj;  them  generally  in  tlic  iprisnima  vtrba 
of  Hamilton  himself,  awl,  irherc  in  donbt,  con- 
»ultin]{  (Viends  of  competent  authority.  This 
c-oiirM!  be^eta  a  deairable  conlldence  in  the 
itocnTaej-  of  tJie  entire  worh,  —  vrhieb  is.  how- 
ever, lAkeii  as  a  whole,  almost  purely  a  litcrai^j- 
biography.  It  is  not  so  much  to  the  credit  »f 
Air.  riravi-a  aa  may  at  Cm  seem  |irobafalu, 
that  hv  lenvt'ii  the  ietlor«  of  Hamilton  almost 
unaided  to  tell  tlio  slury  of  his  life.  Ttu:  oon* 
tribution*  ftxnn  the  anthor'it  |ien  Ani  very 
largely  of  the  nature  of  •Ii««>nn<!cl«I  comment, 
usually  upon  a  subjoined  lettirr:  in  fnvt,  then: 
is  uotbing  appToaehing  a  continuous  analysis 
of  the  life  or  work  or  character  of  Hamilion, 
mdi  as  we  may  hope  to  see  in  a  subsequent 
volume,  and  which  Mr.  (Jravea,  from  his  t-vi- 
denilt  keen  insi^jht.  and  thorough  aequainlnnoe 
with  thi-  Nubjeel  of  his  bii^mpby.  i«  of  all  [ler- 
sons  most  fully  quiilifii'il  tu  writ<-.  Xor  voulc) 
the  Ixiok  have-  b(.i-n  oltierwim;  Uian  improvi'd, 
had  ho  drawn  verj-  Ifligely  from  hi*  own  ajiMO- 
ciation  and  personal  recollection  of  Hamilton 
in  tlte  interest  of  those  nho  never  knew  him. 

Tlie  name  of  William  Hamilton  has  con- 
fcm-d  a  Uireefold  distinction  upou  the  king- 
dom* iif  (irx--at  iiritain.  An  early  article  on  tb« 
subject  of  this  biogniiilij'  reminds  its  readers 
that  each  isle  ha-i  iU  Sir  William  Hamilton. 


llie  KngJishmau  was  not«d  for  lii«  patroiiagi; 
of  ait.  liie  Scotchman  was  among  the  lirst  iu 
philosophy,  and  the  Irishman  nas  among  the 
first  111  malhemalios.  .Vud  tJie  promise  of  givai- 
iieiis  the  yoiinft  Irishman  gave  at  that  early 
day  failiil  in  no  »eiise  of  entire  fiilfllmenl  in 
tin:  (level  opine  lit  of  mature  leara.  Of  the 
tJircs;  Hamilton^,  William  Kowan  was  easily 
till  chief.  We  recall  in  thia  couneeiion  what 
some  «r  his  most  distinguished  ix>nteiuporari<!>i 
have  said  of  him.  The  celeliraKKl  Dr.  Itnnk- 
ley,  astronomer  royal  of  Ireland  (later  llisiiop 
of  Cloyne.  and  whose  suocciiNor  in  tbo  former 
office  the  youthful  Haiiiillou  nrns  so  soon  to 
be),  aaid  of  him  at  the  age  of  eighteen,  "  lids 
young  man,  I  tlo  not  say  teiU  be,  but  ia,  the  first 
inath<-maliciaii  of  his  age.*"  The  biilliant  and 
learned  I'l-ofexisor  Seiigwick,  referring  puhhety 
to  lluiniltoii  in  IKS;},  spoke  of  him  as  ■■  a  man 
who  {>osHc-v)ei]  within  himself  ]K>wers  and  taU 
enU  i>crhaps  never  before  combined  within 
one  philosophical  eliaracter,"  Hamilton  was 
born  in  Dnblin.  Aug.  -1.  l»l)'>,  anddietl  in  the 
same  place,  IVom  an  altaeic  of  gout,  Sejit.  i. 
iSGo,  heiiiK  then  royal  asirouomerof  Ireland. 
His  early  life  is  tlie  story  of  alarming  pre- 
cocity, not  of  invention,  but  of  acquisition. 
Nothing  <wnld  have  seemed  more  certain  to 
Uiose  who  knew  the  Iwy  of  half  a  score  than 
that  middle  life  would  easily  insure  him  rmik  a« 
tile  (thief  of  linguists.  At  five  he  wiu  able  to 
read  and  trunslata  Latin,  (ireek,  and  Hebrew  ; 
at  eight,  he  knew  Italian  and  French  :  .iml  be- 
fore the  age  of  ten  his  father  wrote  of  him, 
"  His  thirat  for  the  oriental  languages  is  una- 
bated. He  is  now  inaater  of  most,  indeed  of 
all  except  the  minor  and  comparatively  pro- 
vincial ones.  The  Hebrew,  I'ersian,  and  Ar- 
able ai*  about  to  he  confirmed  by  the  sujierior 
nod  intimate  avinuintance  with  the  Sanskrit, 
in  which  he  ia  already  a  proficient.  Tbe  ChaU 
dec  and  Syria*?  he  i*  grounded  in,  and  the 
llindooslanee,  .Malay,  Mabratta,  Bengidi,  and 
others.  He  is  about  to  commence  the  Chi- 
nese." One  of  Hamilton's  i-arlli-st  productive 
elTona  was  the' prepanitioii  of  a  little  manu- 
BCiipt  book  of  thirty  pagfs,  fi)rninlly  entitled 
'A  Syriae  grammar,  in  .>>vriHC  letters  and 
cluiraotem.'  etc.  (p.  Til),  lie  was  not  aa  yet 
twelve  _M'3r«  of  iige :  and  before  another  yi-ar 
had  iiaHHcd,  bis  works  included  (these  are  tbe 
titles  giveu  by  Ihc  boy  himself)  '  A  gram- 
mar of  the  Sanskrit  language,'  '  An  Arabic 
praxis,'  •  An  analysis  of  a  paaaa^c  in  -Syriac,' 
and  '  A  compendious  treatise  nf  algebra.' 
which  latter  proceeds  as  far  a.i  ijundratic  eqiia* 
tions.  Up  to  this  jmint,  Hamilton  seems  to 
liare  had  no  marked  disposition  toward  acien- 
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lific  Atinlk'^.  I  If  tiad  l>etMi  fnitoinuU^  bv  teUi- 
»oopic  Ticwa  of  Itii'  pbiM.'l«.  uix)  liml  viutttl  Iltu 
Koirnl  olwrrratory  nl  Dunsink.  l'nqti«i{ion- 
ablv  one  uf  Ui<^  uoflt  imporUiit  ovcnts  in  his 
eartr  cnivcr  was  the  meoUng  oX  Z«rah  Col- 
bum.  The  two  ba<1  engaged  in  trials  of  arith- 
ni^tical  skill  wlieu  the  former  waa  only  twelve  ; 
but  Iwo  years  later  Uiey  re-met,  lUnillton  be- 
ing "  not  so  muub  Ibc  anlngouiM  as  Ui«  critic 
at>i|  Ihi*  iuvestigitur  of  ibc  luetltods  of  Uic 
gift«<l  couipiiti«(."  'riint  it  woald  be  ililflviilt 
to  over-e»limjitr  ihr  «igiii(ii-:incc  of  Uii»  OMiir- 
rmce  ia  cTident  from  a  IclUr  by  Hamilton  to 
Ilia  couain  Arthur,  in  1822,  wherein  he  aaye 
(p.  111).— 

"  J  wu  aninMd  tlitu  mornlnit,  IcHikIng  back  oo  Mtt. 
«afei1t«U  wllb  whtRh  1  brnii  dlRnrcnt  bnui^aiof 
Ik*  iiullimttltc*.  and  bov  I  al  irays  (bougbt  mT  pre*- 
cnt  pofMilt  Iba  nuut  IntMCUlng.  I  Ivlkvc  ft  wm 
M«h>s  Zinfa  Colbam  ihat  flm  gavr  mc  mi  intorvst 
in  UwM  thlDjp.  For  B  lone  time  aftcmnrda  I  hked  lo 
)>er(onn  toos  opcrMio)i«  In  arlUuiMlie  fn  taj  mtnd; 
eitracifnjE  Uf.  iquan!  and  cul>«  root,  nnd  vivnikAai 
Itial  TvIaUd  ta  the  ptopcrtlu  of  iiiiiiib«is.  It  I*  now 
X  ifood  while  (iniM  I  began  Euclid.  Do  jrou  ren«in- 
Iwr  when  1  UMd  to  go  to  bRakdui  with  jroii,  and  we 
rta.!  Iwo  or  lbre«  proposilioui  logeilwr  eviTy  morn- 
IncF  I  wai  lk«n  so  fmid  of  It,  tbil.  whi-n  m;  uqcI« 
wlibrd  me  to  teun  alcebrs,  be  taid  be  wait  afraid  I 
would  not  like  Its  nplull  worl;,  >f  t«T  Ui«  smuotb  and 
«a*]r  pstlb  al  gMnnetrjr.  !Iow«v«r.  I  becaisu  tquallj 
(olid  of  algebra,  ibviii^i  1  iiwer  ni«at«red  >Oia«  uarta 
of  the  icUiicc-  ludf«d.  ihi;  rcwHirMB  of  algebra  hat-e 
probab1]r  qo«  been  yot  nliaiuted." 

Tlw  pracliciil  hcnt  of  his  \<Hiug  mind  in 
scientilic  inaltvre  is  intcn^Ungly  aliown  by  his 
iureotion  of  a  tcli?grapbic  signal-code,  which, 
tor  a  yonth  of  fifteen,  ia  not  a  little  remark- 
able. The  letters  of  the  alphabet  were  first 
amngect  In  Uve  following  scbeme  (p.  88)  :  — 
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&    B 

c 

D  r 

s 

G    E 

Tl 

,1     K 

3 

L    M 

I 

N    I- 

4 

Q    R 

S 

O    T 

a 

T   X 

T 

z  u 

Twiw 

U 

-  \T 

Then  five  readily  diatingiiiahable  positions 
of  the  arnw  were  chosen.  Each  letter,  thus, 
would  be  indicatex).  after  the  manner  of  a 
double-en  try  table,  by  its  ]Msl(400  at  the  inter- 
aectlon  of  a  boruontal  and  a  vertical  column ; 
and  thcniimlwntof  the:>e  Intenectii^  colninna. 
traamnLltcd  from  one  station  to  Uie  oLhvr  by 


tlwj  pre-nrraiiguil  Kignals,  wwild  IhiM  apcll  out 
anylcHirnl  m<-XHngi>.  It  will  bv  obscrrcd  tliiit 
till-  ilupIieatioD  of  any  giren  position  uf  Uic 
amia  always  indicates  a  vowel.  This  (I«vicc 
for  communicating  at  a  distance  was  for  a  lime 
practically  employed  by  Ramiltou  and  a  play- 
mate of  bis,  each  being  pratided  with  a  tele- 
scope, »n  that  he  couKI  readily  diacem  the 
auoiieMire  poAitioiia  of  tin?  nnnit  of  Die  other. 
His  diTvcition  to  U-itrmiomy  hail  by  llibt  tim« 
taken  llrm  bold  ;  and  Hamilton  n-nlixctl  tbin  ho 
fnlly  l)im«cir,  that  he  forcibly  miulc  in  hie  stud- 
ies a  *  sudden  tmnrition  to  natnml  ptiilosophy,' 
excusing  himself  therefor  to  his  friends  by  ex- 
plaining that  the  "intention  was  to  prevent 
my  giviug  up  too  much  time  to  astronomy  by 
diverting  my  tboaghla  to  another  chanuel : 
'  atriui  emovit  vttertm.  mire  norfrua  nowa,'  for 
I  nm  now  as  deeply  engaged  in  [Jie  study  of 
[H-iwhilumii."  In  a  KJiort  paper,  nt  Uic  ago 
of  aistccn,  he  brings  science  to  tbc  nasistance 
of  the  classics,  finding  astronomical  calciihttion 
to  help  in  the  decision  of  a  mool-]>oiat  in  the 
chronology  of  the  Aeneid. 

It  is  most  interesting  to  follow  the  growth 
of  Ilauiillon's  yiHiug  iuIihI  a«  his  fondui.-si  for 
the  mathematics  tncteaMxl,  and  hia  devotion  to 
tlie  clas.tica  wanod.  His  pre-mllegiatc  li-ltcnt 
abotind  In  [iiUMtgeN  evhietug  the  radii-al  change 
wtiich  was  going  on,  iukI  i>ti'  Nuli<)  prtmancncy 
wiUi  which  his  new  favoritc^i  liad  taken  ptxsKcs- 
ston.  A  passngc  fixim  a  letter  to  his  sister 
fUixa,  shortly  aHer  his  entering  Trinity  college, 
is  cited  here  as  a  vigorous  ithistration  of 
this:  — 

"One  thing  only  bavi-  [  lo  rrgrvt  lit  the  tl>r(«tion 
of  mf  (tudle*,  tlinl  tb^jr  aliDiiLli)  bo  dlrcrtcd  — or 
ratbi-r,  rudely  forced  —  by  ilie  college  conrae  from 
thdr  natural  beni  uid  favorite  chsoneL  That  bent. 
von  know,  !■  ictenve — tckuee  to  lla  moii  «ialied 
nelgbta,  In  its  most  seani  reomaa.  Il  ba*  v>  capii- 
▼ated  me— >o  c^ceil  on,  1  ma^  say,  my  affeciionii— 
Ibat  my  atteiitioa  to  chusical  stiuIicB  U  an  effort,  and 
an  irksomu  one," 

I nintvd lately  on  abandoning  hia  alworliing 
interest  in  the  classics,  his  work  of  original 
research  in  tnatliemalical  optics  Iwg.in.  Mr. 
Oraves  quotes  the  title  of  an  ■*  I-^ssay  on  equa- 
tions representing  systems  of  right  tines  in 
a  given  plane,"  etc.. — a  (wiper  of  twenty- 
one  folio  pages,  to  whicJi  ilamittou  himself 
bad  appended  the  following  note:  ■' (Thb 
curious  old  paper,  foond  by  me  to-day  in 
aeUUug  my  study,  must  have  been  written  at 
least  as  early  as  1S22.  Il  oonlains  the  germ 
of  my  invcatigntiona  respecting  SjatcnM  of 
ravB,  t>c^nn  in  IliSS.  W.  R.  EI.,  February 
27,  1834.)" 
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Hamilton')!  coll^o  career  vas  a  most  brit> 
liant  ODe.  Daring  tio  small  |>uflion  of  tiis  lei- 
sure, be  wfts  at  woi'k  (U-vulA|iing  the  ^rmi<  of 
tlio  ithove-natnod  invOKlignlion.  wlik-li,  in  thv 
spring  of  1827.  wjiJf  presented  tu  tim  Roi,dI 
Irish  nomlemy,  having  been  cxpsmded  into  '  A 
theory  of  a>-atcms  of  i«_\-s.*  Tli«  first  part 
was  publUheil  the  following  year  in  tho  fifleentli 
voliune  of  the  acardemy'a  trausadions.  Hia 
collegiate  oonme  had  not  beeu  completed,  nben. 
less  Uian  tvrmty-tiro  years  of  age.  he  was  unan- 
iino<i»ly  elected  AitdriiWK  profetsaur of aatroiioiny 
in  the  triiiversity  of  Oultlin,  euid  royal  usiroiKr- 
nicr  of  Ireland,  —  an  osljsonlinary  pnTcrem,'*! 
for  an  iinrtersraduntd,  who  hinl  for  c<im|>cl,Uors 
men  uf  hi^h  standing  kikI  nmnenot^  in  two  iiui- 
Tcrsities.  Ili^  appointtnent  under  tlirse  cir- 
cnmslaiici's  involved  another  espc|>lional  event : 
l>y  the  donor'*  direction,  the  professor  of  aa- 
troDomy  iv  one  of  the  examiners  for  Itishop 
Law's  prixc,  which  Is  yearly  bestowed  upon 
the  beat  answiTcr  in  the  higher  roathemadcs 
ainoo^  caudidate«  of  junior  bachelor  standing. 
The  uew  occupant  of  the  diair  of  astronomy 
wa*.  within  a  few  days  uf  hi«  »ppotntu)cnl, 
cnl1e<l  upon  to  take  his  p.-irt  in  the  examinm- 
tion;  an  undergradnnte thus ofHcially  examining 
gradmitcs  iu  the  highest  bianehes  of  m.ilhc- 
maties- 

Id  the  folloirinf;  autnmn,  Hamilton  met  tk« 
poet  WonUworth,  Their  correspoodenc*  df 
years,  in  term*  of  close  itilimacy.  is  very  Ailly 
^iven  by  Mr.  Grnvc».  and  forms  the  richest 
bxtrn-seientific  contribution  to  this  blograpliy. 
Wv  may  appropriately  allude.  In  this  connec- 
tton,  to*  Hamilton's  po«in«.  with  which  a  very 
oonsidcrable  fraction  of  thin  Inrgv  volimii!  i» 
filled.  Wordsworth  eritieiwd  th<--iift  efl'iuions 
very  (hrely.  and  nota  few  of  them  are  certainly 
niiworlhy'of  Hamilton's  better  momenta.  The 
subject* "eliosen  for  versification,  however,  show 
an  inxtindivv  oortectness  in  the  choice  of  oh- 
Jcets  and  imprcMions,  which,  treated  by  s 
poet,  would  be  i>OGtry,  but,  as  dealt  with 
by  HanultoD.  are  in  jienernl  merely  healthy 
iiifiut  plainly  an<I  iin poetically  esprease*!  In 
rhvmc  or  verse.  Another  fricnd-tliip  of  Hum- 
ilton's  we  should  not  omit  to  mention,— 
that  of  the  philosopher  Coleridge,  whom  he 
met  in  Umdon  shortly  before  the  former's 
death.  'i'heir  spiriteti  metaphysicnl  corre- 
spondence is  ft  very  agreeable  featuio  of  tho 
present  woHc. 

To  the  wisdom  of  the  same  hoard  of  electors 
whidi.  without  doubt,  saved  Hamilton  to  sci- 
ence from  the  church  (for  lie  had  at  one  time 
seriotis  intention  of  enlering  tluit  body,  and 
was  more  tlian  once  offeml  onlination) .  are  due 
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the  thanks  of  toathematieians  perpetually  for 
their  prompt  recognition  of  the  tme  sphere  of 
hiK  inlelleelunl  activity.  The  duties  of  his  nni- 
versity  chair,  as  director  of  the  observatorj-, 
were  in  large  part  nneongenial  to  him.  and  lila 
brief  career  as  a  practical  astronomer  was  not 
a  auecesslbl  one.  His  tastn  l>eing  almost  en- 
tirely iu  the  direction  of  maLbemalical  reNcai-ttfa, 
it  was  ullitnately  fortimnU:,  thai,  from  the  com- 
nu'n<s.-meiil  of  his  priietioc  as  an  obnencr,  his 
vigor  of  c'OUKtitittion  was  seriously  impaired. 
Near  tlie  close  of  l*WO  he  writes  to  Sir  John 
Horschel,  ••  i  cannot  say  much  for  my  dili- 
gence in  observing,  but  perhaps  may  ba^'e  a 
bettor  account  to  give  of  this  dejiHrtment  after 
some  time ;  though  among  other  tvniptaiions 
to  Indolence,  I  have  that  of  alwav-t  -lutfcritig  in 
health  when  I  attempt  uight  work  in  the  traii* 
sit-room."  He  bad  oMMtaiit  cold  in  Uic  head 
and  ('heNt.  :iiid  wan  mudi  of  his  time  conHoed 
to  the  house.  The  proposal  was  soon  made 
that  he  Hliould  change  the  profossorMiip  of  as- 
tronomy I'or  that  of  mathematics  ;  and  consult- 
ing with  his  f\-iend,  the  late  Dr.  Robinson  of 
Annagh,  the  latter  replied-  — 

"Tour  couno  spptutn  to  me  k>  clear  thai  thera 
can  bo  nci  bcsiutlioa.    Aa  a  mat1i«mat]clan  }rou  will 
probably  havu  na  equal  In  Britain,  a*  an  oatrononiMr 
•oniesuperiora;  fur  too  cciIhIuIv  liaveiiol  ^e  practi- 
cal entbu*la*i»  wbleli  is  essential  lu  moke  otic  atuulii 
tbc  iiiiifonn  prOjiTCM  of  obcerring.    I  was  nrcll  aware      m 
Ibnt  jrou  aio  not  -naj  food  o(  obMnine;  but  yea      I 
lcn«w  yon  have  that  in  Dommon  wUb  Eocke  (who      * 
hatcA  It],  Airy,  and  Puiid  (now  never  ubVL-rvingJ." 

In  November.  IKHl,  the  university  board  A 
passed  a  resolution  which  more  than  doubted  V 
Hamilton's  salary,  and  eompletety  defined 
his  future  relations  to  the  university ;  giving 
him  entire  liberty  to  pursue,  as  a  first  ob- 
ject, his  mathematical  researches,  and  thus 
assuming  the  responsibility  of  his  ooiUiniiing 
as  a  mtithematiciau  rather  than  an  OAlrono- 
mer. 

Hamilton's  (Hend.-t  were  not  slow  to  do  them- 
selves the  honor  uf  proposing  liiai  membership 
of  scientific  bodios.  Through  $ir  John  Iler- 
schel  be  became  a  member  of  tlie  Koyal  astro- 
nomicjil  society  at  the  age  of  twoiity-two :  three 
ypar«  later  he  was  intixiduced  to  the  Uritish  as- 
sociation for  the  advancement  of  science  ;  l,tib- 
bock  was  n>adj'  to  injure  his  election  to  the 
Koyal  society  (of  which,  however,  be  nevpi-  bc- 
oame  a  fellow)  :  and  in  a  letter,  in  IS.IS.  to  his 
Intimate  companion,  Aubrey  do  Vere,  lie  soys, 
(p.  610),  "A  hand  has  Utcly  been  stretched 
forth  to  me  across  the  Atlantic;  a  diploma 
having  lieen  sent,  with  greut  pomp  of  broad- 
seal,  and  »o  forth,  to  tell  me  that  1  have  been 
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■t]  Ti'lluw  of  tiin  Americaii  RcndiMtiy  of  arts 

*U«li«rUi)iUrutiil  mrar  reicbcu  ikhtKiilciliFtiAiiJ." 
,A  plrttiro  of  iriirimi!*  inlt-rcat  may  In-  ilrann 
nrotn  Mr.  (Irai-fnV  «ci-iuiun:il  limchi-s.  )i<>ilrnj- 
ing  [lainiltoi)  as  it  xjwakvr  )ii»l  li-vUircr.  lie 
"  liail  two  voices  —  one  deep,  ricli,  iMnoixxw, 
rli.\-tliini«tl,  nod  soloiiiii.  wliicti  Mownl  Torlli 
miivi\  hi'  (Iciivered  »  ]>r«lcctioii  or  a  upcix'tit  or 
rftcitvd  |)octr_v  ;  the  ottifr  suiirjiig  aoiituly  into 
bigli  rvgioiia.  wlieu  ho  btml  into  au  explatia- 
tloit,  or  gave  vitnt  to  saiuK-  i-bulUtion  of  good 
upirlUordioi^rrul  iM>iiiiu<-iit."  At  the  nMelltig 
of  the  Itrilixlt  n««ociiition  in  IHlli,  al  Oxfonl. 
hU  ii|Hwrfa  n-tiirttin^  Uiiiiikx  on  bvhiiir  of  tlio 
Itu.vaJ  TrinJi  :ii-Mlirinv  coiilniiK^I  "  a  gnioi-Ail  ex- 
l>rcmion  of  tiiv  reelings  elirrcil  in  lum  by  his 
peculiar  iMMilioii  as  tlie  soliiaMi'  and  yoiithflil 
rcprvuntativc  of  Ireland  ou  the  occasion." 
Bnbbage  told  bini.  in  oongratulatjoii.  that  '*  an 
AstitHiomor  Iiad  do  Imaliiess  to  be  able  to  speak 
so  well."  We  b«v<?  Apace  for  ouW  a  word  ttom 
Mr.  (irnvod'it  obarniing  aketdi  of  Ilnmillon  lui 
a  IWTtimT  (pp.  W'-iW):  — 

"  Wlica  hn  *H)k(>  ...  It  WM  iiUin  U>  iur«  tlial  h« 
WM  id>«nrlH>d  bjr  ■  tvverviiti.'il  voii'iilcmlaii  <if  Ihr 
enikdcur  of  lulroiKMii.v.  ...  An  be  potirRil  nut  In 
nil  wNiorout  toil**  his  ihoiiKltlt  lliii*  tilriiilliiK  |ui(i|ry 
«Md  •cicnm,  hu  ■p]>rar*<l .  .  .  abvortwd  In  &w<;>l  nixl 
dcUgbted  conlntBplUlon  of  lh«  irutlu  he  luil  the 
sotciBD  privilege  of  tmoonclng;  there  wiu  no  >|h 
l»rnil  i-uu»'lou»ii!n  of  hii  own  persunaJJly,  ho  «nu  a 
irureLipui|r  rcvuitllngtheperteclloiii  i>(  thr  object  of 
hb  worslii|i;  anil  towards  Ibc  youthful  auiHi-iicr  wbo 
muTuiiDilc-l  liiDi  lie  touk  the  Alltludr  not  no  much  of 
a  supAriOT  aulboriiy  anil  \  t^ocluv  as  o(  a  wurahlpwr 
dMtraus  Ilial  olltrr  iiilrlli;;ciii  ■piiilt  sliauld  lake  lire 
from  tlie  daiiM  of  liLi  ilnutitiD.  ...  Id  time  iiitro- 
iluclorr  liteliire«  he  iras  w-xil  lu  liitluli^  hiuMlf  In 
Mftneil  anil  HiKjui.-ut  ili-i|ut)<iiiun.  tii  |<ut>tic  liiiguaBe, 

1  notation  aii<l  atIu*ion.  In  Iraoiiii-  lh«  history  of  uie 
>*Bto|imMil  of  lbs  scknce.  anil  lu  inarklniE  out  the 
arftl'v.-i— r'«f>f  iwgroal  proiuolera.  .  .  .  'Hie  shUm- 
iw  I  '  of  tli0  coura^  vfrv  Bl(<>;c«'th«rilin'ereiil 

In  >  :  .'•  ricofittisly  niiill]eui»tli.-al  nii<I  ilcinutj- 

wiatlvv.  .  .  .  Tliny  wei*  ■I'llivered  with  hii  vaft«r 
•impheliX.  In  n  toIc*  often  hrsHklni:  Into  a  hl^h  key, 
Knncrly  i-ontnutlns  with  Ibcderprolt  of  hi* oratori- 
cal cRnalonii." 

Ow  of  ihimilton'H  grandest  noli  ii' to  me  til* 
wiw  tlie  theoretical  dincovery  of  conical  rvfVac- 
lioD  ;  atMl  ID  the  jiopiilar  blstoiy  of  physicH  he 
is  chiefly  known  by  this.  Ila  prompt  I'onfirmii- 
lion  by  Dr.  I.lujd.  in  tin-  liiborntory  of  Qu: 
Dublin  unlvorstty.  ti*ntt<'i)  Hiinigly  to  hei);hlt'n 
the  dignity  of  the  dUcovcry.  it  wiw  dinrac- 
terixed  in  U;nn*  of  nmsl  extravagnm  nppluiiso 
by  tlw  grciik-jit  physicists  of  that  diiy.  Utit 
ilaniillon  hiin»«lf,  with  the  nnaffcclcrt  simpikity 
of  triM'  genius,  doscribos  it  to  Coleridge  as  a 
'  Mibonlinatc  and  s&eoii<laiy  insult.'  The  dla- 
voTor)'  had  no  )>araltet  in  the  history  of  exavt 


twieucf :  and.  as  Mr.  (Graves  approprtnbely  re* 
tnarka.  it  i.t  only  "  to  be  elaHii«d  with  that  pre* 
diction  of  iIh'  exLHt«n(M.'  of  the  planet  Nt-ptuiit! 
which  hati  iininnruli/.cd  tlie  liaiucH  of  Adunis 
utid  I^r  Vcrrivr." 

Nothing.  perha|<s,  will  1>ctLvr  cseroplifi'  Hnm- 
illon's  reie  vleriition  of  cJinracLcr  than  Ihn  fol* 
lowing  brief  words  of  hi«  biographer :  — 

"  It  I*  to  UaiQltloti's  hononr  that  tbe  ini|ire*aloii  he 
niHde  iiiioii  younj;  nieti.  Iijs  coctala  anil  his  juniors, 
was  s*ieh  at  to  er«ate  in  llivin  tlic  warmest  affection, 
auliBiraliiHi.  ami  fiM|>>-<:t.  This  arose  fruiti  hi*  iitiaX- 
fecteil  liiimlllty  aixl  kii  clieerfgl  «oninitiniciiii*eiieae, 
combined  with  bli  power  to  lolre  nla^l  itillkiitliBi  ad- 
mlltliic  of  soJatkin,  his  fnnkneM  In  eotifMsliig  lipio- 
raiK«.  Itis  reveeential  and  profound  iraatinent  of  all 
KTiMl  qneetlons." 

In  so  fhr  as  it  is  possilitt?  to  know  tbe  dis- 
tinguished Irishman  from  his  kttcrs, — .iiid  they 
arc  pivsentwl  in  the  Aillest  profLieiou,  —  the 
moet  cominaiuling  feature  of  hia  cfanracter  is 
tJi«  absolute  abseiK-e  of  «verj'  thinj;  akin  to 
nK^reneas  of  build  :  in  olli«r  wordit.  a  thorough 
and  genuine  nobiliiv.  Itepeated  illnslratioaft 
of  this  might  he  cit<Hl  from  hix  corrc!i|M>ndenoe  : 
and  it  in  lii«  most  (■onsjiiouous  ittemcnt  of  the 
iidmirabhr  fronti-<[Hece  whieli  has  been  anto- 
tyi>ed  from  n  ]>botogmph  bj*  Chancellor,  Ihihlin, 
of  a  ininiflturv  bust  cxoetitcd  by  Terence  Far- 
rcU  in  18;i;i.  W«  should  like  Up  express  the 
|]oi>c.  thut.  before  th4>  conclusion  of  Iiis  task, 
Mr.  (irnvcs  will  present  a  print  from  ttie  other 
bust  of  Hamilton,  esecntcd,  at  the  roqiiest  of 
Lord  Dnnravon,  by  the  Dublin  sculptor,  Kii'k  : 
in  preparation  for  which  a  cast  was  t&kon  fiom 
the  head,  and  which  thus,  as  faithfully  repre- 
senting his  cranial  development,  can  liunlly  fail 
to  iKMaWHS  a  permanent  value. 

It  ia  moNl  irksome  to  \k  forced  IVoni  The  con- 
ti'mplation  of  thin  grtint  genius  ;  for,  with  thw 
initial  volume  of  his  Iviography,  wc  liave  to 
Ivuvc  him  nt  tlic  age  of  ttrcnty- seven,  and  al- 
most ill  entire  anticip«vtion  of  bis  characteristic 
scientific  life.  His  iiiiiiiuo  (^searches  in  the 
highest  fields  of  mathematical  investigation, 
bis  great  contributions  to  the  science  of  dy- 
namics, were  yet  unmade  ;  snd  the  enlouliia  of 
i|uatemionA.  if  at  all  thought  of,  had  no  luont 
taken  sliajn'  than  the  vogue  indefiiiiiene^  of  a 
dream.  If  Mr.  (iravett  has  «4iHap|K>iiit*il  any 
of  his  reiulerH  in  the  eseontion  of  bin  ta.ik,  thoy 
niiwl  l«i  few,  and  among  Ihouc  who  wci""  so 
favored  as  to  have  enjoyed  the  intimate  nc- 
quaintauce  of  the  great  mathematician.  The 
succeastTc  instalments  of  this  cKCoedingly  valu- 
able biography  cannot  fail  to  be  watched  for 
with  eagerness,  and  welcomed  with  enthusiasm. 
b_v  all  whose  Interests  embrace  the  history  and 
development  of  the  exact  sclenees. 
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Sm  Dkg*  Bttonl  VMmj  vintj. 

JTov.  Jt  —  Tht!  /ulluwiug  oBmi*  wen  ckcU'd: 
pmidMM,  Dr.  O.  n'.  BarnN;  Tlce-ti(«*U«iii,  Joacpb 
WlndicMer;  tcomiUhk  iMnury,  >L  W.  Ilcndrtck; 
eorrMpondlng  McMUry,  Kom  Smltli;  tn^Miirv,  C. 
3.  Fox;  llbrkriKQ.  Hrt.  Z.  It.  Croiiyn;  cnrator.  Dr. 
D.  Cave:  director*.  D,  CleveUixl.  G.  (?.  Uamw,  C. 
J.  Foi.  ¥..  W.  Koran,  J.  O.  Capiron. 

The  rollitMiiii:  iKtpvn  wan  n»A.  HbnirlRal  no- 
Uet  of  Piniu  Tuxrejuia;  by  C.  C.  Parry.  — In  the 
■prioK  of  1S30,  wlien  connected  wUh  tlia  Uexiusii 
bvumUrr  lurrey,  my  attcailnn  iro*  flrM  called  tn  a 
prcullar  tpciclM  of  plna  KrontnK  i>ii  tli*  1'acilk  enoit, 
at  tbemi>ulbor  t1i«  SoMaid  raUejr,  Saii  Uitfocminljr, 
by  a  ouual  inquiry  from  Dr.  J.  L.  L«Cont«,  ibeii 
tuyln(  in  8an  Ul«(n,  a«klnit  »ha(  pine  It  wa«,  grow- 
Itif  n«*r  tlia  occ«n  baach  at  tliat  IixaIUj.  Xot  bar- 
iu|!  fuiy  a|i«<inicn«  la  shutr.  bt^  limplf  lueutionud  a.1 
lb«  time  its  deiiM  (■uniw.  aud  ila  Iudi;.  sloiii  Ivairs 
(6ir«  In  a  sbnatbl.  Xo*  Imig  aft«r,  an  oppotlunltj 
oAered  to  Ibe  vrlirr  tiw  a  pomonal  lDT«all£Ukin, 
bavlng  Iioon  onl(>r«il  by  .Major  W.  H.  Emorr  to 
Diahr  a  );Milo|:iraI  exaiuinatiiMi  of  the  reiiixled  mal- 
depUMta  on  tlie  ocean  bluff  above  SalodaiL  From  tbe 
notct  and  MHeetlau*  titan  mada,  a  dMcrlptlon  raa 
drawn  o(i,  ilndloittlnit  Iblf  w«ll-n>arked  new apM^e*  to 
ail  liuiKimt  friend  nud  iiiniruclaT  bolk  of  Dr.  LeConbe 
and  the  writer;  rit.,  I'mat  Torrcyano,  Parry.  Of  Um) 
few  »p*c(miinti  Ilinn  ealltvini,  a  single  cone  and  bunch 
wai  amt  to  l>r.  Turrcy  to  b«  U^niil  tor  tJi«  Maxii.411 
boaudary  repuri.  \Vhlk  there.  It  f«U  under  Ibe  notW 
of  (ome  Inqnidlire  botanist,  wIm  esir(«l«d  uime  of 
tbc  looie  wodi,  wblcb  were  planted,  but  by  ao«ic  1n- 
advcruiiKM  wm>  nitieil  wlUi  anotlwr  llirve-lfaT*^ 
>|WC1m.  Wlieii  |:ti>wiiiK.  lli«  two  dllln«iit  kiud»  bt>- 
eainti  ooafounded,  ami  it  w»i  inferred  thut  lbi_-  imneut 
dtocovetai  wax  inlnlaken  in  regardlii);  tbii  upcidrj  aa 
flT«4aaT«d.  Prol.  I'arlator«,  the  elalwrninr  of  €i>- 
lUf«nM  in  de  f.'aiHlollv'*  '  P roil ruiu  111,'  added  to  Ihii 
confution  by  Ignoring  tbe  name  lint  prnpoaed,  and 
rabctltnUng  thai  of  Plniu  laphoapennn.  Siihac- 
quently,  rr«i|aent  ool  lectors  baT«  vUlted  Uiiii  localJtj, 
beariiii:  awuy  lu  the  reiDUteat  portlou*  of  the  world 
Med  <A  Uilt  pine,  uhicli,  m  tar  at  i>  known.  i>  exclu> 
•Ively  conflnod  to  a  co>u-lln«  at  not  more  than  four 
mlloa,  lylns  betwem  Salt  Dl«f  ulto  and  abont  a  mlln 
beltiw  Soledad.  and  eitcndtng  cearcely  a  mile  inland. 
The  liulkof  ibetreegrowtb  !■  here  mainly  confined 
t«a  Mrlo*  nf  lilfll  brakMi  clllt*  and  deeply  Indented 
ravluaa  on  Um  Imlil  beailUnds  ot^rloolilnK  the  aoa 
■oulh  of  Solednd  lalley,  and  wltbin  the  cor|H>r>te  lliu- 
iu  of  Ibe  town  of  Sao  I>leg«.  Here,  within  a  radliu 
of  iMt  nior«  titan  hnlt  a  mile,  tlil*  singular  ■pcelo* 
may  b*  tv^n  to  tli«  beat  advantasa,  clit))cinf[  to  Itie 
face  of  crumbling  yellowUh  ■atiditune,  or  shouting  up 
In  foore  gnooful  form*  iti  Kant  follafr  In  tlie  ■belter 
o(  the  d««|i  raviiiei.  lulbed  wilb  fr<y|ucnl  aoa-tos- 
ObS  of  Ibe  lineal  ipeclriwiis  Mvn  rvaeliM  a  hCif  ht  of 
iMarly  fifty  feet,  and  abowx  ■  trunk  dghtMB  b>cb» 
In  dianeler  at  base. 


Tli»  chair  wh«  iRKini^lRl  (o  appoint  a  cnuiiiitti«« 
ol  UtIM  (to  be  niimcd  lieceaftcr),  to  reporl  snd  ai'l 
npon  uich  meunrrs  ■«  may  be  deemed  brtt  for  the 
praKrratlon  of  tbe  reninnnt  of  Ifan  PIniis  1'orreyaua 
At  Solmlad,  treated  of  In  Ibe  conimunlcatlnn  of  Dr. 
Parry. 

AiMitiotiii  to  our  flora  and  fauna;  by  C.  K.  Oreiilb 
—  The  writer  stated,  that,  stn«  the  bit  annual  meet* 
ing,  orer  a  dD7«n  dlseovctW-J  bUTC  been  made  in  species 
of  plants  itidig^'iious  to  ttiU  kf  (ton,  ubllc  mntiy  more 
liave  b«cu d!Bcuver«d  unkiiuwu  liltberlu  in  dtlif-nnia. 

Nolei  upon  spiders;  by  Itooa  Smith.  —  Zillu  riisa. 
wbicli  I  disrovered  at  Son  Dlt^o  las  tlian  a  yeiir  a^. 
Is  the  cAiiimnnfsit  otb-wNiver  In  San  h'tanclstii  anil 
vicinity,  ipinning  it*  delicate  tiuare  on  ir^ri,  l>tt<'lici, 
and  fences  aliuiil  the  city,  at  Golden  Gale  Purk,  aiid 
at  the  CHS  House.  Kvnn  Inslda  Ibo  walls  of  the  Cal- 
ifornia acadcany  of  wi«iic««,  I  b.ivn  teen  lis  lovely 
u-«b.  Liecoiupanted  by  silken  eocouni  of  ita  'gga. 
Tliis  spider  Is  easily  known  by  th«  fr*«  radlui  In 
th^  uiare,  — '  a  food  wedge  eut  init  at  the  pie.'  Dr. 
McCo'ilt'.-xpreMeeit, — wliicb  i»  peculiar  i»  iliL-gi-nus 
Zilla.  At  Aptoa.  near  Santa  (;tu):.X>eciir«il  an  F.|H-1ni, 
and  eocooii  of  esgn  niid  young  spider",  wliieli  have 
rcA'c-alml  fiome  ciirlmis  Ini'Is  In  n'^anl  i«  liueet  para- 
•ilw.  Of  thtMe  l.)r.  Mcdi'tk  »'rls>*»,  "  Ono  Inlcii^l- 
Ing  thing  nliuut  Ilie  Epeira  atiiitii  coetiun  is.  that  It  U 
ilrangely  liid-ili'iJ  by  paravillc  and  oIIiit  etieiiifes,  Do 
lew  than  funr.  TherL'  were  tlt»l  a  nnuitM-r  of  small 
reildi^li  Hills  nlive,  prubably  a  sperien  of  IvdrnoiialB, 
who  no  doubt  were  feeding  upon  the  cKia  imd  rfo'^ris  ; 
second,  seicral  larise  of  DeiiinTitldiie.  probably  At- 
Uxeuns  pelUo.  'ni«»o  wnr«  creeping  Into  Ihe  silky 
interior  at  will,  Ihoogb  auiue  of  llK'in  n«i>'  ensoonccd 
within  Uie  empty  cells  of  some  iclineuinoii.  Next  I 
fonnd  alive  a  very  smnll  Ictinctinion  fly.  1  baie 
never  yet  •wn  i]uii«  sitcb  a  'buppy  fiunlly'  wllbin 
lh«  boumis  of  a  spider's  egit-nesl.  Tilt'  splderllngs 
seemed  to  be  conleiilcd,  and  hidilTerent  lu  the  ptiM- 
enre  of  these  hiirudent."  A  fu-w  dnys  later.  Dr.  Uc- 
Cook  Milt  nioru  infontintlon,  m  follows:  ".Since 
writing  you,  £  liiul  from  Mr.  Crt4Boi>  tliAl  llw  larger 
icbneamon  Is  a  Pexoinnchut ;  and  llie  small  '>n«.  a»  1 
conjncturrd,  a  ehalcid  of  sonir  sort,  wlijch  Is  paraiilie 
U|wn  pMumacbiis.  A«  Pexomachii*  U  pnTasltIc  upoit 
tpidCT^  *CS*i  their  pTVkenco  wtCliiu  Ibi^  cocoon  Is  thua 
accounted  for.  Hy  the  wny,  there  is  a  yet  minuter 
dialcld  that  Is  psrasltlo  npon  Lbe  chnlciil.  Ili.il  Is  par- 
aaltlc  upon  Ihe  I'eMtnacIiiis,  thai  in  i>ara>lllc  upon  the 
e^s  «(  Epeira  atrata  and  other  spiders." 

Hsiunl  sdtDc*  iMOflitias  til  Statsa  Iiiaad. 

Ure.  S.  —  Mr.  Ilotlick  g^iva  an  aceonnt  «f  tfao 
n'l-ent  dl*cnverlc»  ol  fotall  loavot  at  Totlniirlllv. 
There  are  three  dlslincl  kinds  of  rv>i.-k  containiiiK 
these  fossil*,  —  n  hard  red  orgniy  ferftiginims  saiul- 
uon<^.  a  soft  gmy  aandslone,  and  »  iwcullor  ei>n. 
Klomentte  compowd  almost  wli'dly  'if  veffi^abli' 
t«maiua  eemenied  locetber  witb  wliai  h  nppacviiily 
timonile  or  set^utosMe  of  Iron.     In  the  *»ft  uriiy 
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Mndvtona  llit  remiiiis  are  uol  ytit  (iMtroy*^.  bat 
U*  la  (be  form  of  i-aibon  or  II^ilti<.  In  the  Mli«r 
rock)  ibe  vegetable  tlunc  his  siinn*!  vulirvly  dtMp- 
pcftrcd.  xnil  ooly  ilic  InipcRiiloiu  niiulii.  Tile  iticic* 
■n>  ttitirid  In  kloelu  cir  (mtwi'iit*,  nnnc  uf  tli«iu 
KTVAier  (b&ii  a  foot  i^aiuv,  Bciltvnil  *l(in][  ttiu  boadi. 
moall)-  al  tbc  tiMse  ol  the  bluff,  wliir-li  I*  euutpoied 
«f  drift.  Frnin  niir  inctcnt  kiiowktlsv.  It  U  not  po»- 
•tbla  111  (Inrldi-  uliollier  llt«y  wcro  inrii  up  InHn  kn 
iiatcro|>  btlow  bigh-wulvr  iitarK  aiiil  csM  npou  tbn 
bfocb.  or  «iubei)  out  (rom  tbnbaMuf  tbpblull:  Uiey 
no  doubt  bdons  to  tlie  cnUttxiui,  Bllliuugh  uiu 
pr^««iit  prooli  ar*  iMt  y«t  •nffldftnt  U  «*m  thla  m 
a  cirlAJuI)'. 

A  nui«  inu  read  from  Dr.  Brilton  of  Coluisbia 
college  In  wblch  h«  Mal(^  Ihnt  IbR  (irciirrBn«c  of 
niratlar  rii«»lllt«rom>aridii[onn  on  tbi-  bcACb  iMsrGkii 
Coi'c,  I»ng  Isliuii),  anil  vici III Ey,  biwi  li^vji  koown  for 
tetur  lime.  Tbrre  Uiey  are  fuuiid  In  prcclMl;  11m 
KUne  jKMltfou  at  M  Tottmvitlr.  and  arv  aiaooiatp'] 
wlih  exl«n*lri-  bi^It  »r  lln-'Vlav,  kaolfnc.  et«.  The 
Totlriitille  *l:tli(in  Is  iiol  Immfdinivly  on  Uie«A  cUf*. 
Iiul  Ibey  ati!  fuiitid  iK^ar  hy  in  »vTrnl  dirtvlioiis 
notably  id  Krcuchertillc.  Thai  llic  iwo  Iwalilks 
■nark  oiitcropa  u(  il»!  inmr  gnologlefll  (ormallon.  and 
pTOtiably  a[i|imxlii»lely  of  lli«  ■am*'  iiruut,  i#  alnuut 
certain.  The  |>hyiical  slnielurv  u<  ib«:  Gleii  Cknu 
Mrica  In  exactly  parallel  to  tUat  of  certain  of  the  clay 
b«d>  i4  illditletes  eotinly,  M.J.,  wlilch  are  orll 
kiiiiwii  li>  tK'lt^ng  to  lb*  en'tav«on«  «pocIi-  In  lh« 
ab>cn«e  ot  lofficJenC  loniil  evideuoe,  «iri>  ciuinoi  *XMv 
wiA  abaolnle  eritainty  thai  the  tiro  <l«pmil9  nre 
•qalTalmi;  but  tbnrc  ia  liiilo  lUiubi  that  thli  will 
nltiinalely  b«  (irovvn,  anit  llial  tlie  Kr<r  JorM?  aDil 
Slatcn  Island  clap,  kauliaeei,  Ui;iiiles,  Mc,  finil 
analhrr  and  thcit  idoki  nonliem  outcrop  on  Ibe  north 
ibOT*  of  Lout:  IbUii'I,  ai  or  tt«ar  Glen  V*iTf. 

The  exact  paralVliun  lwlir««[i  our  Slalvn  IiUnil 
apedinvns  io>t  thov  from  Glen  Co*c.  coniinueil  Ur. 
Hdlick,  eaii  bo  leeu  at  a  glance:  In  fact.  Ibey  wimM 
be  IndittiiiguUhabla  but  for  lli«  Intiol*,  nith  ihn  tx- 
ccplion  of  tli-r  teiify  cuDglutuer.ilc  befiire  ilew-Kbed. 
which  doe*  not  leeiii  to  be  rcpreiriiifNl  eltewlierc:  II 
to  poulbly  pociillar  lo  Slateii  hlaml. 

In  dMvnniTiin^  tlie  re<i«r«  aiul  *pwlM  nf  f«»ll 
plania,  we  have  to  •Ivpeifd  iiiotily  upon  the  ireiiiiii|: 
of  tike  kale*,  which  in  iiul  by  any  iiieuni  >o  laiiifac- 
iKy  aa  wf  cxilil  wltii.  (iciwra  can  be  deicmiliicd 
vilb  eo«n|xLUlii«  actvnury.  Tliii*  we  hate  no  dmilit 
ibat  one  »f  our  ToUentil)«  fdtniltt  it  a  wilhiir,  thougb 
wkat|ianicular>i>eclet.  It  li)iii|i(nsibl(;toiay;auoU)vr 
[»  niKl'iublrdii'  an  evergreen,  allleil  lo  our  juniper  or 
arlxT'ltai:.  Tlie  i^rg^r  tyti-hitm*  are  probably  wil- 
low*, viburnums,  aiid  Miiir  xuui».  There  urn  alio  a 
tew (roifinenis  with  parallel  t-eins, — nodoubi,  belang- 
tag  to  ihi*  grauea,  —  a  aiDHll  fruit  or  nut.  and  a  plcec 
ol  wliat  apjirnr*  to  be  an  iv|UlMtuni  or  iKimn-Iall 
r«*ii.  These,  with  vther  iiid>«tiiif;uiahNble  fni|pn«iits, 
coiRp(rte  oar  lUl. 

OiaWdg*  (Dteoalggloiil  thU 
btr,  14.  —  Mrv  A.  K.  Dlmmnek  diowed  a  colleclinn 
Kfimraitnt  •taf^nl  ililnj'Vigbi  *prcl<4  of  ItiMets 


vrhlch  vr-  foiiiid  upou  Bctiila  alba,  Iho  whlUi  bircb, 
wblth  vitl  lie  tivon  l:U«r  in  fi>!f<ht. 

Mr.  G.  PiTiimuck  showed  llifl  two  halves  of  a  xpllt 
wing  of  .\ttacui  CRon>tila,  In  irbicb  the  two  layers  of 
llie  wing  liail  boOD  Mpamlod  by  the  follnwtng  mode. 
TIm  will);  fr>iu  a  spedBieii  that  bad  nnvcr  b««n  dried 
iBpal  fir«t  into  serenty  per  cent  aieoliol.  ttiiiii  Into 
»beolu(e  (dcobol,  and  fmiu  the  batter,  after  a  few  day** 
iminerfiron,  intn  turjionUno.  After  reinaliiliig  ■  day 
or  two  in  itirpeiiliiie,  the  Bpwiiueii  U  phingiul  sud- 
denly into  hot  water,  when  the  oonveriiuii  of  tlia'  tiir- 
petitine  Into  vapnrh«lwci-ntli<i  two  layers  of  ihewin^ 
an  fur  teiiarat««  i)i<^M  U>vi»  IliHI  they  can  br  eAiily 
inrted  and  tnountwl  rii  the  uaii.il  way  aa  tiit>>enm»pl- 
i-al  ptepnratloni  on  a  slide.  This  U  an  i-s'.y  way 
of  demoiif  Irnllng  the  >ne-l]ke  nntilrc  of  the  win);n  of 
itiNeU. 

Dr.  n.  A.  Uaoeii  slK>««tl  pivpi  rat  ions  !••  Illuttmt* 
organ*  of  undetermined  function,  found  on  the  larvao 
»t  Unmphldne,  I.ll>el|alldnc.  ami  .\«chtildae.  I>ut 
iiol  aa  ;M  fouiiil  on  Avrii>iitda>',  wblcii  Ii«  bollevea  to 
be  tmeea  of  tegmental  uTk-aTis.  Tho  orf  an*  In  qnM- 
Hon  an;  little  envltiea  or  lUTainnnUoii*  of  the  F|ild«r- 
iiki*  lictB'oiin  the  •:fffmi-nt»,  one  on  each  title  nf  tlie 
inedtaii  Tentral  lint',  mi  on«.  two,  or  three  abdominal 
segniciilB.  according  1«  ll>e  family  to  whieh  tbn  larva 
\uiiimg*. 

Oltava  «icr«eoDfical  Mci*^> 

Dkc  is.  —  Ur.  tlonry  M.  Ami  rend  a  pn)>er  >in  ibo 
■t»e  of  Um  iBifToaoope  in  determining  fouila.  wiili 
eapeciil  refervnue  to  Ili«  )ilMil)oiill]>orliUe.  Late 
mlerosci^k'  liiveallgatUin)  proved  that  the  niore 
inlnula  ortaiiium"  found  in  o<it  rocha  Mr«r«  both 
dMervini;  ao'l  rvi|urring  •arti  earoful  InteeUgation*; 
forgeulu^lnU  had  been  led  into  erronmiua  Ideas  re- 
Kanllng  iIm'  iMUtkulitr  lioHton.  and  nui)c«  In  RWil'v'* 
cal  time,  of  certain  tpeeica  nf  iluue  foi»ila  from  th* 
luero  eunwry  eiiniinatioii  Given  ibnm.  Later  |ial*> 
tMilAlogiala,  pursuing  tlieir  raearclies  In  a  mora 
•dentlAr  manner,  had  recourse  lo  thin  wctiona  ot 
tLoie  Jlontli-ulipiirlilae,  or  foMil  Polytoa,  Iiy  inr!ui« 
nf  whicli  the  true  external  nnd  Internal  ^raeiurea 
ot  lb*  iHwrium  or  akeletoii  ul  tli«  j[«ii«n  and  spcclca 
belonging  to  ibb  family  were  miafactoriiy  a«n»r- 
t«iit«d. 

The  work  of  foniidatton  and  lnB*n»  derised  by  Dr. 
NicboJwQ  (alone  tlnieapcofewor  In  on«of  our  Cana- 
dian uiilvcr«ille«)  Inauguraled  a  new  era  in  the  t'ludy 
of  tfauM  Interesting  fofiBi.  The  mode  of  procvdaro 
in  pt«(niriDg  tliiii  iu>«Uoita  of  tlMia  foailla  wu  then 
contiiletvd  and  exptained.  Tlie  [litfotviit  kinds  —  inn- 
gentlal.  longitudinal.  Iransrerse,  ami  axial  »e«tlcin* 
—  weir  d<M-rtb>^1,  and  llluuratlonsof  tboHi  exbll>lted 
ia  L-hnrt-iial  drawinus  of  M»ue  of  ths  MBItnoit  spiM-nea 
foundaboulOltawacity.  — Pruotwra-SelwynlNkhol. 
urn,  UaloMoma otiawacnsc  FowiL.  ami  Moitoiripella 
tn>nioiipjisl(  XlcbolHiu;  the  larious  points  eihihited 
ill  thet*  M«llous  —  tucli  as  the  targe  and  nmaller 
tubes;  cyiloid,  vurtetl,  and  itraiKlit  illapbrjLgm  or 
lloor*;  the  splnitonn  tubuli,  el(^  ~  wern  then  do- 
scribed,  sboMlng  bow  miuulcly  and  a<«urntely  llieir 
ttiiM<lur*s  anil  nlBnillc*  can  by  tbb  means  be  delecu.'d. 
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Tiken  WM  still  a  rit^li  aikI  kIiJc  floU  opun  for  Inv**- 
tJgktlon  la  ihe  RUulj  i4  tli«  Mi>ntlciill|iMiilit«;  anil 
Cftra  thoulil  he  Ukeu  first  lu  ucurUiu  uilU  the  new 
ftiid  laure  trientjk  uw«ii*  tb«  inic  relMiMia  anil 
affinitln  of  the  «i>rclcx  ilcicrlticil  imvlam  to  lAil. 

Mr.  Wlilt«ivrseitiit>ll^<l  a  elioSot  *eriM  of  roc<int 
Poljxoa  for  compttriiPH  orilli  tli«  fMsil«  ilusvribeil  In 
Um  paper. 

Oiuira  IfU'iutiinUM'  «l«b. 

lire  to.  —  3lt.  Jamea  Ftet>:tii-r  rexi]  a  iftptr  iiiiillkd 
'KotetMi  tiie  Flora  oltaum-iiBis,  irilh  Bgwi'lal  refer- 
ence to  tbu  introdiicpit  plaiiii,'  wbicli  w*u  viptanu- 
torj  of  thr  lUts  of  pUnl*  bltliorto  pulill«lH!cl  by  ttau 
elult,  mill  In  wtilcli  tlie  rion-ln(1lj[iiit<iu>  •jiorle*  art) 
iiol  indkat^.  Mr.  KlL'Icber  Onl  ilvfiite'l  Uie  dlttrlct 
from  wliicb  the  planii  bud  been  ivll««t<Kl.  bdiI  wbicli 
1I«S  within  a  drrle  of  tweJve  mtloi  radiu*.  lie  tli«o 
not«d  certain  i>f  tlie  rnun^  IniTCkllns  uf  rare  or  tiitro- 
duceil  t)i««-ivF.  auil  |-n<tt-nleJ  \hu  (abiiUUiis  llic  Ut- 
ter plasis  ui»drr  tbv  bi-ailinj;*  uf '  Ag:;reiute  »pucl«i,* 
*Sp«eka  ibic  til  pcrjieiuatc  tlii-madta*  iiidednltctjr,' 
'SimicIm  'l>lnK  "«t  *fwr  »liorl  porloU,'  fU:.  An 
aiiinuieil  •INcumIoii  eosiicil,  cuiiUiieil  prIneiiMlly  Co 
tlie  condltloiu  aRcviing  introduced  plants,  nnd  tlt« 
■preodfiig  of  (-ertalB  •pecks. 

TUInapliUBl  iooimj  of  Wublagttii :  MatlMDiabcial  (wtkni. 

Dee.  IS.  —  Mr.  M.  U.  Doullllk  gave  a  paper  on  lb* 
njeeiion  of  doubtful  obaervations.  In  which  obienr- 


Iii2.«rmr>  irrtv  ihutpl}' divided  into  two  kIuwm,— 
thoan  fWutUiis  from  biunclvn  In  raoordliii;.  i><>itiiing 
on  wroni^  object*,  nvjikct  <i(  cMcutlal  prpcautioD*  In 
liulramental  adiustl■lo^^  etc ;  ami  tboso  TcnUttng 
from  an  untuual  accuniuliitioa  of  titnllar  •'IcmcnU  «f 
«rri>r.  The  latter  claia,  iivc:ius«  by  Ibeir  ma^iiilud* 
in  oi>e  Otrvciliiti  il>i>f  Iiidlratc  that  tbv  remaining  ok- 
BcrratiuiiH  aiw  in  error  <a  tlie  oppoalte  direction.  Ii« 
propotcd  to  call  intlnttire  errora,  aiiU  rtnlnii'd  that 
ihc  larger  Ibejr  arctv  the  moni  bialrncrne,  kikI  Ihf 
I^KMvr  IbH  ii«ici'«i'lt]r  of  flalning  tli«m.  In  pntcllce, 
however.  Ibe  Ih-hI  rule  wlUi  t'lmpcetacl  obscrvatliMis  In 
to  ri^ject  tlicin  wbt-'ii  Ihej  i^xceed  Ibe  liiidt  "f  rrmr  poi- 
>tb)n  to  Uie  ■  InslriictiTc"  dins  "nd  when  tlioy  fall 
within  it  (o  atslifn  a  welftbt  proportional  lu  tlie 
eluuic«  Ibat  tlie  error  beloiuis  to  ihf.  latter  cIb»,  and 
not  Ihc  rormcr.  As  the  Inw  of  illiirlbitllon  ni  Ibe 
former  cIbm  nt  nrron  tif  any  iiidi  law  exiai)  It  very 
different  from  the  reraijnlKcil  law  of  the  latter  elasa, 
Iben  quetlions  cannol  be  d<-i-liK-il  by  computation 
with  a  '  crilrriuti,'  but  luiikl  be  left  (o  Uiv  JudKniont. 
Traf.  A.  Hall  gave  u  a  general  t«auU  of  Die  debate 
of  till*  voind  ^{ucillon  by  IViree,  Airy,  Uc  Morgan, 
Stone,  GlAixher,  Cbaiiirnnl,  Gould,  Wlnlook.  and 
others.  Ibat  retry  one  can  il>ei*e  a  rril/rion  (hal  tuila 
hitoMtif,  hit  il  will  not  ))Ua>«  ot/irr  ptopU.  He  alroitB- 
ly  oppoaeil  u^lng  lucb  luachinor?  In  the  iliscuMion 
of  observatiun*  a*  i>linilnal«d  Ihc  kiiowlcilsD  and 
judgment  of  the  im-Mtigalor,  and  giTintc  to  rmull*  a 
flclltlniM  occunwry  by  any  awecplng  rejection  of  ilis- 
cordanl  data. 


INTELUaEXCE  FROM  AMSRWAX  SCtBXTIFW  A'TATIOX^S. 


OOTERNHaHT    OEOANIZATIONS. 
Oteldgical  mrnj. 

TbpotiTVjAUMU  Jkli^ork.  ^ Ht.  U.  M.  Wltton,  In 
«barge  of  one  of  the  topogmpbieal  partir-i  in  rn>f. 
A.  n.  Thompiion'k  Wlngaie  illvlalon,  iiirveyed,  ilur- 
lag  Ibe  aeaaon  of  l^l.  about  len  IhoUkaud  fi'jiiaT'' 
miles  in  north-weHlem  SeirMMicuaaduorib-eaaiern 
Arlxonn.  Tlie  an-a  (»rete.i  by  hi*  work  li«  between 
parallelt  of  UUliitle  39"  ajid  -H",  and  vxl^iid*  froin 
morfdi.'Ui  100° lu  111'.  Bf  altto  uurkeil  *om»  imaller 
iletached  arroa  oittsldc  of  the  limils  ihiu  indl«aled. 
Tbli  region  haa  hlihcrlo  n-nialneil  a  Ima  Uifoffulta, 
parily  iin  acoHinl  i>f  llo  aridity  and  barren  i-nudlli'fii. 
and  partly  on  acnunt  uf  the  diScully  of  ttnveriliig 
It,  So  little  ha«  been  known  uf  It,  ihat  within  tlie 
area  auTTeyod  by  Mr.  WfiMN  a  small  motuilalii  raitKe 
ha«  been  linliCBied  a»  ocuuiiirini:  two  places  un  tlie 
Mine  map.  On  tbecngineer'*  mop  of  Ii<T9  It  iicallod 
Calabena  Monnialni  In  Ihfnr>Tihnni  jilao',  and  Si)nai>h 
Moiint:iiitt  In  the  u-iulbeni ;  ami.  un  the  land-oHtoe 
map  lor  18Si.  U>lb  nr^iiHlicninl  without  names.  Mr. 
Wiiion's  work  prurca  that  iber  are  oii«  ami  tbc  aam«, 
occujiylne  a  ponUlon  rciy  dneo  to  that  anigned  lo 
the  .^qu^utli  MminlaiiM. 

On  the  lllh  of  SeplrmbcrMr.  Wilwin  and  oiicof  kla 
men  made  the  aicenl  uf   N'avajo   Mountain  <ealleil 


111'  lite  Iniliaiii  Xat-iia-aii).  ami  they  ate  probably 
ll>e  Knit  whlt»  mm  wliu  havn  ever  atood  upon  iia 
summit.  Navajo  Mi'iiiilain  Ilea  on  or  near  the  lino 
between  1'lab  and  .\j-liuua,  ami  i"  a  doin^-altaped 
mat*  Tiling  about  four  tbouund  (eel  almne  the  j^n- 
<tml  level  of  ihc  ■nrroumilng  (country,  and  sialy-flTe 
hundred  ft«l  aliove  tlie  lieitu  of  ihe  San  Juan  and 
Colonido  riters,  wliicli  ure  claw  to  Il#  baa«,  tlin  for- 
mer on  the  north,  and  the  Utter  on  the  weat.  luele- 
valliHi  aliorp  sra-loiej  la  ten  Ihuuaaud  four  Imiidn-d 
feel.  It  tii>)H-*  abruptly,  •'tpvclally  on  the  exit,  lo  a 
plateau  uf  six  to  seven  [boutand  feeU  which  eileniJs 
Jtoutb-ciMiwanl  lor  Hfioeii  or  twenty  mlltu  l<>  tlie 
caOon  wliere  Mr.  Wlluin  l<--fi  lili  pock-tmln  In  (Uiinp. 
Tlii.i  wan  on  a  irail  iliai  Iraitn  ti>  Fori  IivHano'',  eM 
lh<:  north  aide  of  the  M«a  de  la  Vacn  and  iIh;  valley 
of  Uie  Kid  dc  Chclly.  Anuihrr  Imll  Irads  loittb- 
waril  lu  Mo-ru-kap-j  |a  Monnnti  •etil^'nicTnl)  and  to 
Orajijc  and  the  other  Mo(|ui  nilliig"*,  Fiwn  a  point 
a  few  nillea  noiith  of  lli«  Xavajo  Jfouiilain,  a  ibini 
trail  leail*  wentwan]  to  Leo's  Fern-,  on  the  Colorado 
Biver.  Ur.  Wilson  Iblnks  Ihvre  i»alM>a  irail  leading 
to  tlin  mountain  froin  the  nurlb-we*l.  He  My»  all 
the  iralla  In  Ibis  icctlon  are  exceedingly  rough  and 
difDctilLlu  tratt^l,  on  account  of  the  iiumeroiu  cnflons, 
of  f)(p  hundred  lo  a  thousand  tMi  in  depth,  which 
are  cm  Into  the  t«d  Mailttoiio  (triaariu?)  that  form  the 
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»ia(kc»-i(Mkot  lbcMuntr>-.  On  Ihf  smuniil  of  ili« 
moitiilAln,  whtchUnbOLitamllirlnlciiRili,  nbniwiiEih 
MmlatoiMi  ornr*.  vlilcli  m«y  poMlbijr  ba  Juniuic  or 
even  4:ii>tiic«oua ;  but  ull  the  rocUmui.'  |>robublf  ro(«r- 
■b(«  to  lli«  Juta-trlna.  uilli  tli«  rx<^<--'pllun  of  »imi« 
dATk  Ignnoiiii  Toekn  which  ocuur  m  itlki-i  nri  tbc  ijcpi-i 
of  the  (DOUDtalii.  WitUtti  alioiit  a  ibniwanil  ltd  of 
the  HUtamlt  )*  ■  >priiij;  uf  goad  wiiipr,  nlit-re  them  H 
K  gaud  omping-plMe.  Tli«  ilopai  an!  Iiciili«r«d; 
•crubbjr  ftn  one]  balrnas  oocuiring  on  thr  top,  u-iUi 
scnibHxika  below,  mid  tnll  plii«ti  Mill  lower  dnwii. 
AiDOtig  tlie  liUirr  arv  m&iiy  bi-aiiUfuI  iMrks.  Tli« 
piNli>aii-IvTt-l  sunouTntliig  tlin  nioitiilnin  \f  well 
covnrfld  villi  fliin  Ull  nvsMi,  ovor  ithlcU  an'  icHtlm'cl 
(laicIiM  uf  plduii  jiiiiM  HDd  mail  utom  of  bant  nxl 
MnddODi?. 

In  Ih«  wnllriof  u  *ti»i't  (Mllon  on  ihei-ul  )Ideo(  lli« 
inoiiiitBin,  [iomihI  itironnliby  Ut.  WlUoii  In  bli niivuiit, 
ruins  i>f  ditl  -ircavi'  ilKelliiiut  aen-  iiuen  In  nvavoor 
liollow  ill  tli''  n<(.'ki  atKiiit  llvr  liuiiilivil  teet  nbove  Ihu 
linllum,  uid  a  liundrvil  fccr.  Iwlow  [li<^  |i>p. 

AKntI of  U'lunl  :illa»Ut.~}tr.C\aTvafc  King,  iakb 
■  Moiiiitalnooririiiiii  Ihi?  Sierra  Nov ad.i."  »«yis  "  Tlitrr 
is  Du  ivaMn  wliy  ntiy  our  of  touiid  wind  aiul  limbs 
■liould  anl,  afK-r  a  link  niouiit«iii«.'r{iiv  praclki-,  bo 
obk  tniDAkc  lli«  StiiiMH climb.  Thcn-liniinlirrvihi.- 
(badow  iif  il>nK<T,  aivX  utver  a  mtit  p|i>n-  uf  inoiiiiuln 
fillmbing.  —  climbing.  I  nituiii.  wiililmiulsiiml  fwt.  — 
no  ■CAlingof  null(,  i>r  liilior  Inrolviiig  otlivr  quulltlua 
rliaii  tlmpti!  inubciilnr  •■nihiriiirc." 

Mr.  Glllwri  'nionip»uii.  wbo,  iliiring  ^'^  P^*'  (ttm- 
iDi^r  Ami  faill,  »perit  about  iwu  iii»iitTi»  in  i«pograpltic 
work  oil  Uie  »lop«  anil  sumniU  of  iluuiit  SbMlu,  lii- 
doriw*  Ibis  tUIcroi-iic  of  Mr,  Kl:ig,  and  would  a4d 
lb»t  tlir.K  I*  no  rrMKni  nliy  nlrnln  nl  park-mnlaimfty 
not  be  lak«n  to  U10  lop  of  Ihv  peak.  Mr.  TliomiMon 
and  one  of  bla  ptickrn  (TlioDias  VVoUdii).  tin  Sept. 
I»,  I8S3.  ll<^  ibtir  riding-miitti  to  ihu  iron  Bignal- 
po«t  fhlcb  marki  llic  nxln-nwi  ■uniRitt  of  the  cun«. 
■ad  ar«  ths  Itnt  wliii  lia<<-eier  (iik»ii  rlillng-anlmalii 
to  the  lop  of  Mount  Sbaslu.  Oii  Out.  12,  itiSS.  the 
pack-tnln  wni  lalicti  to  an  ■lillmk  of  1.1.000  fuiM. 

aiill  would  liavi-  bmn  inkcu  In  Ihn  top  biul  not  the 
«»fly  »iiow»  ptemilM).  Anotlivr  wtason,  lniwcsnr, 
Ur.  Tliompcon  *xp«ot«  to  camp  ii'il.li  lils«ntire  tr*ln 
uimn  Ihe  aumiiilt  of  Uounl.  Shn.iiii.  Fnimoim  of  liiii 
r»TOp»,  nt  an  <J«vnlloii  of  ~,i(H)  fpi'I,  it  rvqulrnl  suvcn 
hour*  to  Jto  to  lJi«  top  Willi  llic^  rid1i>i;-.iiilm.ili>,  wlitlti 
one  inenibet  of  Uie  party.  Hl»riliii:  fitxii  ibv  »:irn« 
Qunp  on  foot  (tnklii;;.  of  courat-.  a  inori-  direti  luuie), 
rpBChnl  the  lutnmlt  .iflcr  a  dinib  of  >lx  hoiin.  Il 
trwk  two  bonro  In  grt.  tiack  In  Uitii  camp,  nnil  llirRi*- 
<|uart«'rk  of  ati  hour  !<uOiC(>d  tor  tlit>  return  to  th«  ■.■nriip 
vlilcb  was  liiculwl  at  tbu  elet  aiiuii  of  13.000  (<«l.  Ur. 
Ring  nn<l  his  poiiy  in  Sepd^mbcr,  1670,  tnadi'  the  na- 
cent  troin  Ihr  north- wmit  ThofirniilBTtln-yWuhpIr 
ridlnf-Hiilcnala  at  an  slirvallon  of  aliont  lO.tXW  fpc(, 
and  climbed  ai  far  as  the  cnilc r  on  tbe  iiurlh-w>!sti;rTi 
«pnr,  which  point  lliey  (t.-ivbed  about  hal(-paa(  onr 
o*cloch  In  tlie  afl(^moo^.  They  ipi-nt  the  night  bcif, 
and  Ml  tb«  follnw  Inff  day,  .after  n  dimh  of  four  hours 
snd  a  balf,  r«iiched  lb«  *ninuill.  Mr.  Tbumptioti's 
■Mcnl,  in«iitionol  abore.  wa«  along  a  apur  Ibai  kx- 


Imdt  toward  the  amilli'«a>t.  Up  IbiK  spur  he  lays 
IlicTL-  ia  H  naiiital  tr.iil,  only  &00  or  AOO  fm  of  wliii^h 
will  rcqulri!  any  irork  to  make  It  purfrctly  Mf«  for 
aiiilc*  or  l>»r)>!S  with  pncfc*.  Tbv  rouli-  <Ie»i'ribcd  by 
Mr.  King,  and  tli«  ou«  rfd  a  K>uib-wetiieni  npnr,  are 
tlie  routea  iiiilally  followed  by  Iboao  who  make  Ibe 
aseent  from  strawberry  rallcy.  on  tbe  west  sido  of 
ilie  monntalri,  OnomMDborof  Mr.  TlioiupHon'* party 
cllnilicd  tlie  nioiiKtaln  alio  from  tlie  ea«l,  which  makes. 
aliogelLer,  four  diffcr«nl  ruuiai  by  which  It  lias  boon 
ascended.  Mr.  Thompion  Mya  Ihere  ar«  two  oilicr 
IKwtlble  way*  by  wUleb  thi  tnoun tain  can  bo  climbed. 
Tbt^e  are  on  tbe  uortb-eaaC  side.  He  report*,  also, 
that  Iberc  are  M^ven  gUcicrn  located  OD  tbe  north  and 
east  alopm  of  Mount  Slinita.  Tlioao  od  tbti  north 
and  iiortb-(*a»l  arn  roDnectcd  at  their  beadt.  A 
nortb-watt  and  loulh-eaat  line  would  divide  the 
glaeter-btMr^Dg  tide  of  tbe  mountain  from  the  nou- 
Kla>etcI^-bearlng  half.  However,  aoiiio  of  the  field*  of 
anew  and  Ice  on  ilii'  we«l  «ltl«  have  coiuiderabia  re- 
aeinblanoe  to  ifiKien.  and  may  eveutnally  be  to  du- 
tiumtned. 

Mr.  Thompion  ni^getu  that  Mount  Shasta  would 
be  (be  best  point  In  thin  part  of  (be  WH»t  for  a  penna- 
iMiii  high  miMeorological  station  like  those  loi^aled  on 
Ibe  Mimmli*  of  Uoiini  Wiublngton  and  Pikc'>'  fi^ak. 
Among  the  aevoral  rensoni  forlbli  opinion,  bs  men- 
tion* Itaacoaalblllly,  ami  llie  |ue(«iice  of  hoC-apHngi, 
which  might  b^  iitliitetl  In  heating  tiifh  asinltoii.but 
more  especially  the  fai-t  ihat  it  is  an  liolaied  peak. 
rising  high  above  the  lurronndlng  low  cuiuitry,  and 
free,  therefore,  from  the  dlitnrbint:  nieteurologic^al 
condlltona  Indnrod  by  the  prcwnre  of  ronliguoun 
mountain  rani-cii.  Mount  ^sbiista.  Mr.  Thomp«uti 
•ays,  iloe«  aol  belong  to  the  Sicrm  Kerada  nor  tu  tbe 
Ciur-ade  Range,  but  stondu  alonr. 

During  tbc  seaaon  a  line  of  terel*  waa  begun  at 
Kerryville.  irbei«  counectlun  was  made  wilb  the  rail- 
road level,  and-ciirried  some  distance  up  tbe  moun- 
tain. Next  year  this  line  will  probably  be  carried  to 
the  luniniit  of  the  peak. 


XOTES  AND  SEWS. 

TiiK  Soi'iety  of  naturallala  of  tho^-Jtslcrn  L'niled 
Stale*,  wboai;  orgnnixatlon  and  alms  were  described 
In  SeUnct  laat  «prlng,  hi^ld  a  rerj  Buvceasfiil  and  In- 
tereathig  meeting  al  Culumbia  college.  New  York, 
on  Tliuraday  and  BYiday  of  last  week.  Thn  attend- 
ance was  vrrj'  large,  and  Included  many  dieliniculshed 
mnn.  The  mrjnbcTShlp  baa  grown  very  r.igildly.  and 
non'  includes  a  large  majority  uf  the  leading  profcx- 
Biuual  tiainralista  of  tbe  eaalera  state*.  The  paper* 
presented  were  of  a  high  ehatBCIfr,  and  many  uf 
them  prnvoknd  a  dlaciiaalon  such  aa  Is  rarely  beard 
In  any  iidenilftc  body;  for  seldom  are  no  nuny  tncn, 
devoted  to  one  branch  of  pure  science,  galbereil  to- 
other. The  communications,  almoti  wlihont  excep- 
tion, referred  to  problems  of  practical  interest,  and 
dealt  (npeclatly  with  inethoda  and  ll>«  orgaiiliatlon 
of  •elentinc  work,  and  also  with  methods  of  teaching. 

Upon   methoda  were  read  several  papera,  —  I'ro- 


SCIENCE. 


S.  48. 


fcMor  irnnet  Itall,  On  a  mvlhiNl  uf  praimfiiuc  rock- 
Mclloiw:  F'rof.  It.  G.  Wlliler.  On  Um  prrwrvtUlim  at 
hnlloB'  aritiio.  |urtlrli1«ri|'  ibo  bcarl  And  bmin :  Prof. 
S-  n.  Giigv.  Ou  iliti  uM*  of  pcraxide  of  hjdrcceu  lii 
prepaiing  •kelctou*;  Dr.  Geunii'  UiiDinork.  On  Lli« 
usfti  of  cMiuiniL-  oclil  ill  micrutcopiral  work:  Mi. 
J.  li.  KnvrliiD.  On  loodrU  of  RlfciinUr  iriipliktnjxxl* ; 
Dr.  E.  B.  Wilton.  On  iitodiwl*  of  ««<.-tlon-cu(liiiK. 
Upoti  or^niiAliDii  m  m*y  notv  VrolnsKr  Wildor'B 
|ia|>cr.  On  tlie  smingetMnit  «f  ■  miiscuin  »(  trtIc- 
tinuv,  »ihI  CrntHMir  CnjM'i,  On  ac«iloi»I«a  of  *cii-nrr 
in  Ain«ncii.  txt,  Xmont  tlie  eduoationsl  corumuul- 
cntloit*  WTV  llui>«  oi  Dr.  Wsdinonli.  Upon  mcthoil* 
of  Wwbint  In  pelrogrBphy  nnil  mineralogy,  anil  Pro- 
fcaior  filckmerr**,  U|Mn  niwIlMxtn  of  wacliliix  nut- 
plojred  ai  tb«  AiiMtrlcui  miineiiDi,  etc.  T1i«  lupvilnic 
ourpMsrd  Id  inieresL  all  eipMrlHtiuim.  and  mauct 
tli«  fiitum  (tandlog  and  prnmlnenro  nf  the  *i>ct«tf, 
whivb,  HllhiHigh  lo  ytiunjlT  I*  yM  ihmiigh  lu  iBemtMq^ 
•liip  ao  ilroiiii:.  Tb«  following  oOcere  yrtn  viMti-rl 
for  ibe  enMiing  year :  presidenl.  Profi-uKir  AlpIu^iiB 
Uj&ll:  «1c«-pratil«nt>.  Profit.  II.  N.  Uarlln  and  A. 
S.  Packaril,  JiiB. ;  Mcr«>arj,  l>r.  Chailra  s.  Uinot; 
troaaurer.  Pn>f«8*or  Wtlllaiu  B.  ScoCt;  msinbrn.  at 
lar|[c  of  Uio  Fxeoutive  eommlttee.  Profs.  II.  ('.  LenI* 
and  Lnicr  ¥.  Ward. 

—  Tii<i  Sviu  ■?'aTlb<|uak>>  nf  li«<l  liad  lUoinire  nC 
InLctiHiljr  in  Bern*  aiKl  ri<«r«at  ik-inily.  and  is  uii« 
of  Um:  belt  obMiri'cd  as  to  itapiicut  aaA  dciaib.  Tlie 
f^losir  tormatiaD  nf  Uic  SwtH  plalcaii,  when-  Ilir 
IDDtiuns  wor«  hmmI  liilonMly  fill,  ri>nsUii>  nf  a  i«r- 
tiary  «and»toii«  of  uiiknoirn  >>ep(,Ii.  c>ill«(l  mulamF. 
whllo  tiic  Uni«aU)u«  rocka  of  Uie  tii.>rtb<--rii  .\lpiiie 
belt  aiiil  of  the  Jora  rtdgc  wnrttsoamly  louoho.l  liy 
it.  Prof.  Dr.  A.  FarsU>r,  tbo  dimcuirof  ib^  i>'lluri<: 
obSRnalory  iit  Birivv,  Iiaa  eolletted  h  lar^e  :iiuouiil  irf 
well-auxriaiuwl  detaiU  on  ibji  «arlbqiiak«.  anil  piib- 
IUb«d  It  In  an  intarcatlnj!  qiurlo  ni«nolr  uf  urmtf- 
niae  piUE^,  —  "Da*  (tnllMbnn  An  •ctiwplA>rli>cli«n 
hnchcbriiF  vum  "fi  Jaiiiiar  I1S8)  (it"riii;r  Ik-Ih-d),' 
Banic,  n.  F.  IlaUrr.  Tli'-  BvicotiDi-  rmulls  obl.itiinl 
Xiy  >i!ni  nini  he  summed  up  oi  folloHi:  thv  prini^lpal 
aboL'k  ucciirrod  itn  Jan.  'Ti,  In  llic  aflrmonn.  at  3h. 
mm.  &3apL-..  anil  ntii-  \tre''.i':A"\  hikI  ti)]li>Ki.-<l  br  liylil 
ntclllallons  of  tLe  loil.  Ii  touk  placv  iii  h  cuinclilFiu'i? 
of  Ibi  pvrlticlloii  u'illi  llie  perigi-'f,  tin-  itcv  moon  Iw. 
In|j  l«to  •liiyji  anil  a  IinK  laior.  Tlirn!  mnt  no  tlU- 
turbaocMof  lvrT«*tr<al  niasuvTitm  iintireil  tor  ocvi-nil 
dayi  brfoTP  and  aftvr:  l<ut  a  loni;  perlwl  of  front  hml 
)ii«t  KiTMi  way  to  n  xidilcn  tliaw.  uni^tb"  upfwr  rul- 
iniiialion  of  ii>e  moon  bail  occiirrpil  lire  liour*  boforn. 
Tbu  wliol>.>  Kr««  "f  Rfl^nilc  iroilon.  willi  tU>  Imigitii- 
dinal  xtM  of  two  biindr«d  and  nlxty  kilumctrvs,  cxiif- 
rVnRpd  the  *hock  at  one  ami  the  ume  a*ITOiii>inlr 
llmo.  'riier*  ira«  no  ronlral  aiiorh.  (or  t1»«  dlalocatlori 
follvniiij;  iLv  ihucli  look  placr  timiiltaiiMiMly  upon 
tlir  whfljp  lln«.  In  tbe  niajurity  u(  pla««a.  Tiilogoi, 
«tc.,  It  r«n*i*lpd  of  a  biirf,  iiicrmuorr  ■h«klii(,  fol- 
lowed ImnMcllalel}  by  a  frw  lateral  ami  !•••  •iMTg'U'' 
oMillaiioua,  all  of  tliviu  powonlng  a  direction  run- 
ning ifiprbxiiuuiely  fron  «Mt  to  irMU  The  nieaii 
duratkiti  traa  but  three  to  four  aacMida,  the  intcnalty 
vaijiDS  troia   tlimi  to  nlgbt  dagron*  of  (ho  Swiiw* 


Italiaa  ii-iimii;  loulv,  XrritM  usually  oonaucml  with 
the  licat-ter  cartbiguakei  ««rti  beard  by  most  obiurv- 
era  « ho  happititod  to  be  oaldoon :  tiiajr  preceded  tbc 
aliock  or  wnro  (yitclironou*  with  II,  and  noitr  ^em 
bonfl  aifior  iti'  nhfick.  Soatli  of  llanipiy  (Vaiaia) 
and  Boiib  of  Mtilhoiiae  |AIum|  no  dblurbance  waa 
notieed;  tliouijh  namcrona  oaclllattoiu  Iiad  occurred 
onr  aiul  (wii  wevkd  befora,  In  fonllifni  G<:nnany, 
Pi«dniont,  ami  Iionibaiiiy.  Comiiar«  A.  Ui-iiu,  on 
'  SwIm  eartbi|iiaki9  bi  18S1.'  pubtisbnl  in  lli«  Anim- 
al of  the  tcllnrli-  nburvaloryof  lierne  (ISSI). 

—  Mwarn,  (.'anainoA  Co.  and  Y*.\»»  A  Laurint,  of 
Hoston,  bate  unued  a  proaiwctiis  of  Ihu  'titaiidard 
nntitral  btnory.'^>  work  In  tXx.  votumcs,  imperial 
uclavo,  fiil1>  llluHiraii-d,  and  nniler  tbs  eidtoreblp  of 
Dr.  Kllk'lt  Cuufs  ami  .Mr.  J.  M.  Kiiiinley.  Tlia  »a0 
of  writun  aiiiioiiiic«l  cxiosiaii  of  forly-lwo  namoa. 
inclndiog  ibe  larger  i>an  of  onr  beii-kiiowii  auibora, 
iind  all  an  m4>n  of  ri^|>nlf.  Tbc  lln<l  rolump,  on  tbn 
irint-r  tcrteliraH-*,  will  \iv  by  \\.  K,  Bivokt,  S.  V. 
Clarke.  .1.  W.  Kflwke*.  A.  lljait.  C.  .S.  Mln'H,  A.  S. 
Packnnl.  an<t  oihi^m;  tbc  sceonil,  on  Ihc  ■iihroiioda. 
by  K.  A.  BlriP',  J,  II,  I'omMock,  A.  i.  fook.  .1.  H. 
Euerton.  G.  H.  Horn.  .t.  8.  Kiiicwlciy,  A.  S.  Packard, 
C,  V.  lliley.  P.  It.  'Tiller,  cic. ;  llw  Ibird.  on  Ibe  lomsr 
rcrirbnii-a,  by  E.  D.  Pope,  T.  GUI,  S.  Garman,  D.  S. 
Jordan,  clc, ;  ihc  fniirtli.  dii  blnls,  by  Dr.  Klllntl  f'onca 
aloiie:  llieliflh,  on  nmiumal!!,  Iiy  K.  D,  Cnpv.  1^,  f'oues. 
T.  Gill.  S.  l^ickwood.  G,  Miicioskie.  R.  11,  Wrlglit, 
and  otlirni;  anil  Iho  kIxiIi,  on  iJio  rneei  of  man,  by 
C.  C.  Abboii,  h.  Carr,  W.  H.  Dall,  K.  W.  I'ntnam. 
ajid  8,  Saliabuty.  The  work  will  bo  publisliM  In 
alK>ut  sixty  M-rial  parta.  of  (orty-fl^ht  pages  each. 
'ni«  iinmlwrK  xlrcndy  l»ii«d  Icarr  nothing  to  ba 
itetiir^  In  lypoKraphy,  i;rHHl  iakl<<,  itnii  ttKCvlleiice  in 
llltislmtlDii :  Btiil  wo  heartily  n-iah  vy  smous  a  v*ai- 
tiirc  «VDrr  suwc**. 

—  A  nm'  work  on  the  "  Theory  of  ile  fleet  Ion*  And 

of  latitudes  ami  •lepariurva,  witli  ^I>eci»l  ap|illcaUona 
to  curvilioear  ^iirvHya  fur  aligniu'^nl*  of  railway- 
tracks  "  Is  iu  pri-ss  by  Van  Xostrand.  The?  aittlior. 
Iiouu^  W.  Rmllli,  la  an  engineer  lot  some  time  con- 
n«cl«xl  wltli  til*  coiiainwilon  tiiir»aii  of  lb*  Nortlivrli 
Paeifir  railroad, 

—  'Tlie  Icipinda  of  tlin  Panjab,'  bi  uiontlily  num- 
lH>r*  from  Auxiiai,  188.1,  by  Cnpt.  R.  V.  Temple, 
llviijial  i-ulf  oorpa-  racorda,  Ih  a  form  usofiil  to  In- 
veatigatun,  ilie  atorii-i  and  le)t<'nd*  preacrved  in  the 
mcmorlea  of  the  wnnderiiii;  btxAi  nf  tlie  Panjab. 
The  Icgrnda  are  given  In  orlslnol  in  the  Ibimao  eliar- 
n-ler,  ^laetJy  aa  lliay  won-  taken  donni  fwm  the  ilpi 
ol  lliu  nfirnilorti,  wllli  trati«lHlii'ii*.  Tlie  work  U  be- 
ing ptibllnli(.il  lit  ibe  Ednvalioii  8iH:l«ly'»  preM.  Itotn- 
liny,  aiid  by  Triibncr  A  Co..  Ludgate  nUl,  London. 

—  '  Th«  Xnulicnl  alwanae  and  aalronuniii»l  ephem- 
aila  (or  tlio  meridian  of  the  Itoyal  obacrvatory  at 
Grc^nwirli'  for  ilio  year  iSST,  commonly  known  aa 
the  Brittali  nautical  almanac,  waa  piibllsbed  tn  Lon- 
don lale  In  Xorembi^r.  Arcorduig  to  Naturt,  Ibu 
aalra  of  tliln  publlnalloD  for  the  lost  flT«  yaara  Itara 
e«c>.'edi.'d  I'lfini  annually. 


FRIDAT,  JANTJAHY  II,  ISM. 


COMUBST  ANX>  CRITICISM. 

The  «otboriUi»  at  Wastuogton  show  iiope- 
fUl  «igiiK  of  an  inti'K«t  In  the  ailministradon  of 
the  N«v«l  obTCntLlorf  by  ]iro|ioftliig  Uie  ap- 
pointment of  three  cminciit  astroiKinien  as  a 
board  of  rbitors.  who  shall  aaouallf  inspect 
the  estabHsbmeut,  adtise  with  th«  saperintend- 
ent  ropectiiig  the  ftcientlfic  portion  of  his 
■Iiit)r4.  ami  rrport  to  the  MHTtlarv  of  the  nary. 
This  iiKSsiirc  wa«  rt'oonnncii'liil  tiy  the  tuacr*- 
Uay  iu  hia  annual  report,  with  the  liopv  that 
many  of  the  objections  novr  m^etl  against  the 
aiimiu intra U on  uii^bt  thus  be  removed.    Tbat 
Hie  nbotild  have  esj>G«t«d  such  a  result  ttom 
^bua  simple  mciwuru,  Iciuls  t»  to  do«bt  whether 
^Bk  groands  of  the  objections  rcfcrrod  to  are 
'      (blly  appreciated,  and  to  euspcct  tbat  the  sub- 
ject is  viewed  too  much  Crom  the  stand-point  of 
ibe  politician.    Hie  astronomers  of  the  conn- 
try  stand  in  rcmlini^H*  to  give  any  department 
of  the  govcrnmi-nt  any  ailviw;  whii.-li  th«ty  nre 
assnred  will  be  followed,  nt  tnut  in  spirit; 
bat  tiiey  have  no  tAste  for  the  cheap  compli- 
ment of  being  conaulled  tor  the  plcasore  of 
the  tiling.     That   fondness  of  beio^    'oon- 
soltcl.'    tliat    appreciation    of    the    jirivilc^ 
of  gi^'ii%  lutvice,  nnil  tliat  love  of  carrying 
*  weight '  in  pablic  affnira,  wTiich  arc  so  strong 
lo  the  breftst  of  the  politician,  are  nearly  do- 
known  among  eminent  astronomers.    Tlie  lat- 
Ilt  have  too  many  more  important  affiairs  on 
^^M«d  to  pemiit  of  their  enjoying  tlte  pleasures 
^^nd  dnlics  wbich  fall  Aiiininlly  to  the  Iwiuxts  of 
^H^itorv  of  the  naval  and  military  arademies. 
^B^y  are  quite  Teaily  to  give  the  government 
the  betwfit  of  their  advice,  provided  they  hare 
tome  s»uraoce  that  Ibe  advice  will  be  acted 
upon,   bat  Dot  otherwise.     Their  ooinpLniiit 
against  tbc  obsemitor^'  is  not  that  tltey  arc 
notBidcneDtly  consultn),  but  that  tlic  organiza- 
1      tion  of  the  eAabltsbmont  does  not  fblfll  the 


coDdition  which  oommon  sense  shows  to  )>o 
neceoaarj-  to  the  ellleient  ad  ministration  of  a 
sciiiitifie  inslitutloD. 


We  have  already  pointed  oat  what  wo  be- 
lieve to  be  the  chief  administrative  wants  of 
the  obeorvatory.  Krielly  summarized,  the; 
nro,  «  well-coosidored  plan  of  operations,  to 
be  devised  by  the  highest  expert  talent  of  the 
country,  within  or  without  the  establishment, 
and  to  be  obligatory  upon  the  superintendeot, 
and  sticfa  an  organization  as  shall  give  reason- 
able SBSurance  tbat  the  plan  agreed  npon  shall 
be  carried  out  in  all  the  details  ncccssjiry  to 
Its  suocesiB.  For  a  mere  board  of  advice,  it  is 
difflciilt  lo  see  the  slightest  necessity.  The 
obserralorj-  has  n«ver  been  wiihwit  one  or 
more  able  astronomers,  whose  advioo  thft 
superintendent  can  command  whenever  h»  ^ 
desires,  and  who  have  the  great  adraotsge  or 
an  inltnmtR  aiiqualntanob  witli  the  Instruments 
aiKl  other  means  at  Uie  disposal  of  the  super- 
intendent. If  there  Is  any  tlilHciilly  in  gettli^ 
and  using  advice  from  this  source,  it  Is  be- 
cause  the  situatJon  Is  such  that  something  else 
is  needed.  

Jai-ax  may  well  be  proud  of  the  honors  thai 
have  just  been  won  by  two  of  her  sons  In  two 
of  the  best  untveisities  in  Germany.  A  gold 
medal  was  offered  about  a  year  ago.  by  the 
ITniversity  of  Leipxig.  for  Uiu  best  original 
work  tlutl  should  lie  produced  within  a  year, 
on  tlie  cnibnology  of  tlio  flesh-water  planari- 
ans.  The  subject  is  a  very  ditQcult  one,  and 
on  this  account  has  hitherto  received  very  little 
attention.  l>lr.  Iinao  IlJIma,  formerly  a  Stttdcnt 
in  the  L''nivi:niity  of  Tokio,  ntxler  i'rofcssor 
Morse,  and  snbwqiwntly  under  &Ir.  Whitman, 
was  one  of  the  few  stndeots  sekcted  by  the 
Japanese  government  in  1S82  to  be  sent  to 
German  unircrHities.  Mr.  Iljima  began  work 
at  Leijuig.  In  the  laboratory  of  I'rofcssor 
Leuckart,  early  in  the  spring  of  1682.    At  the 
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■uggt'slioii  of  I'roffMor  Lvuckarl,  bv  turned 
hi«  attentioQ  to  the  mb}«ct  announced  for  the 
prise.  Prom  the  report  of  the  tpctor.  Pro- 
fessor His.  wtiidi  was  read  at  the  Uist  Rector- 
ttoA/.  ilii|>|>i>arH  ttiBt  lhi>|>rix«  hailieenawankd 
to  Mr.  lijima.  1'lic  fullonint;  rvmarkft,  taken 
fyotn  the  printed  report.  Kill  cerUiinlv  Im;  of 
interest  u>  all  who  are  iratcking  the  course 
of  fiveats  In  Japan :  — 

~  '\'^  The  work  rttreives  tiie  liigbest  commcnila- 
tion  of  Uw-  riiciilty.  With  rcgan)  to  il«  actual 
contenu.  il  must  be  pronounced  a  higlily  itiic- 
cessfbl  work.  It  is  rich  in  Sne  obeeiTstton 
and  ihoughtrbl  discu&aioo,  and  rin-nishos  thp 
best  evidence  of  tiie  ahillty.  klioRledge,  and 
insight  of  the  auilior.  It  ia  a  |iernuincnt  gain 
for  %Qokyg\,  iniumiich  b«  it  plnooi  in  clear 
light  the  organization  ao<l  developnKnl  of  n 
group  of  aninmla,  whicli,  notwithgtanding  the 
iD[XKtaiice  of  Its  syntematic  relations,  was 
hitherto  ^'ery  iinpcrfeelly  niideratood.  Aperta 
addiUa   rtpertum    eH    nomtn    auetoriji,    laao 

In  Berlin  anoUier  Japanese  student,  trhoso 
name  «re  Itave  imt  obtained,  has  recently  beeu 
Appointed,  over  the  be«cU  of  able  couiwtiton. 
to  the  poet  of  aasistsiil  in  anatomy. 


The  report  of  the  secretary  of  the  navy  for 
1683  eontains  a  repetition  of  his  recommenda- 
tions of  last  year,  ttiiit  all  national  ttork  eon- 
neetcd  with  the  ocean,  carried  on  liy  other 
departnwntH.  should  be  transferred  to  the  navy 
department,  to  Iw  supervised  and  performed 
br  naval  olHcers.  ^toMt  ini{)OTtaut  ainoii^  the 
transfers  »uggest«d  is  timt  of  tlic  w«»t-»urvey. 
which  is  now  under  the  ireasiin,'.  This  h« 
would  have  plaocd  under  the  uaral  hy(lr»- 
grapliic  ■j'llleti,  iiecstisw  there  are  now  sixty- 
seven  naval  otHcers  and  two  hundred  and 
eighty  seamen  emploj-ed  in  the  eoiutt-survey  % 
and  he  3dd«.  that  in  view  of  ihv  fnets  thiLt 
no  part  of  Uie  hydngrapliic  work  of  the  coast- 
eiirx'ey  bas  the  faintest  traceable  connection 
with  Uie  general  purposes  of  the  ireaBury,  tbat 
its  cffccliiai  perfonnancc  is  of  vital  imiiortauce 
to  the  navy,  and  Uiat  an  olBce  oxi«ls  to-day  in 
the  navy  department  where  similar  work   is 


ncccuarily  carried  on.  it  is  inconeeivable  why 
BO  inconvenient,  artificial,  and  indcfenaible  an 
arrangement  sliould  be  per|>etuated. 

'ITio  secretary  ignores  the  fact  that  the  work 
which  these  offleera  jtcrfonii  is  routine,  the 
plana  and  methods  for  which  have  been  de. 
vised  and  dereIo[ic<l  by  civilian  cxpcrU;  and 
be  fall*  to  compare  the  character  and  quality  of 
Die  work  which  the  hydrographic  office  and  the 
coast-survey  hare  performed,  and  10  show  that 
an  improTement  in  the  ijuantity  or  quality  of 
work  would  be  conseqiM-nt  on  the  Iraiiafer. 

Sinot-,  tlien,  the  pnrscnt  nicUioii  of  iimploy* 
ing  onr  sn|>vr{lnoiis  navy,  under  thi^  intclli* 
gent  etipcnision  of  civilian  experts,  worlcs  no 
iojoatice  to  the  nary,  and  since  it  Is  and  bas 
been  found  essential  to  employ  civilian  experts 
to  carry  on  the  work  of  the  hydn^raphic  olltcc, 
we  SVC  no  benefit  wbieli  can  rcHuIi  from  the 
transfer,  except  the  aggrandizement  of  the 
nav^'  \  and  wc  doubt  if  this  be  a  sufllcient  res- 
son.  Sbouhl  the  eiforts  of  Mr.  Chandler  to 
absorb  all  the  national  work  on  the  octtnn  prove 
successful,  the  (ish-ciHuinission,  like  the  coiist- 
suney,  must  be  transferred  to  the  navy  de- 
partment. 

The  red  glow  In  the  sklea  long  afVr  nunxet 
and  before  sunrise  has  attracted  the  attention 
of  every  one  in  all  [mrts  of  the  world  during 
the  ln«t  few  monlhfi.  As  showing  the  hesita- 
tion of  pbjrsicists  to  attack  the  matter,  it  iit 
aingtdar  that  nothing  on  the  subject  had  ticen 
sent  to  us  until  within  three  weeks,  since  which 
limi?  a  numlMr  of  h-llerit.  describing  the  ap[iear- 
ance  a*  seun  by  Niriglc  observers,  have  been 
received.  In  thii  number  an  arlide  Is  printed 
in  which  the  facte  at  the  disjiosal  of  the  sig- 
nal-senioe  are  made  ns^  of,  and  the  oflon- 
bmached  .Tava  earthqnake  theur}',  whidi  bas 
so  many  adherents  among  the  best  setentlllc 
men,  t«  again  put  forward.  The  not  Incon- 
eidemblu  upheaval  in  Alaska  may  also  have 
played  its  part.  It  wouM  be  interesting  to 
know  if  the  records  of  earlier  tiiiieo  contain 
any  mention  of  nimilar  ml  skies  following 
large  vulcanic  vnii>tions. 
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■Hue*!  •••r  b  In  aK  «•*••  rrfofrvtf  lU  ;m«c/V  ?••<  AM. 

SmMOl  dlrccUoa. 

I  BAVK  Sr«ii  uiucli  liiU4vMt>{  in  tt>>'  i>ifl(>r«nl  meth- 
Odi  lit  |ir«*or> iiiic  iIh^  tplalivi-  diluattnii  ul  iitjievt,  as 
glvMi  III  Ui«  iiuiiiWrs  of  fideniv,  auO  will  vvntura 
l«  ■lit)  luy  uwii  vii|M«ii!Ui:u. 

I  refer  *ll  ob)ocu  to  two  nx-lMizuliiT  ixMirilinaU 
asnt  whldi  npwr  wllfa  lite  (-Miiiiul  jiolntA.     [ti  aJl 

l)r  tWHBt,  mkI  all  nxulii  ruitniii^  iionli  anil  smiUi,  or 
MU  and  VMt,  MilDckl«  villi,  or  aeom  to  be  parallel 
to,  tbnaa  axaa.  All  nlacM  whkli  1  Iiave  i  itiiol,  (ram 
Mm>ehuartU  to  Selnatka.  arf,  wlili  trw exrc|)tl»iif>, 
eoniMcUd  toftiher  In  one  ajistein. 

Tba  principal  urlclti  o(  tlila  aysMm  Is  tn  the  ii«nli- 
w««t  (xinif?  o(  a  lcMo)t)<Mi»<>  In  llainUtmi  c<Miiily.  O. 
Thnrc.  vlicii  a  boy,  I  wu  iiu'lrr  the  iliroclkiii  at  a 
l4'«cticr  tn  oluily  Cn«ra|>lir.  Willi  fxi-e  (ou-an)  Uw 
iiorth.  Ilaokod  Utrouglia  wlixlawolixixllteiuerlillaii. 
I  emilil  u  plMMK  too  eaM  (W  wtat.  or.  II  iiMd  be, 
jumXK  UiroHgli  <qipMlt«  wtiultiws.  A  llMiroush  cwunc 
ill  KmeninhLT  fisM  lu  my  inlixl  ilio  aso*  of  inr  ajra- 
Ifin,  wblcn  naVB  baoli  prMeat  uilli  nM>  cTrr  ilnco, 
a  tOMixUn'  origin  ci>lii|[  villi  nw.  rverynlii-m.  .\li 
placH  with  wlilrli  I  am  (nniimr  lorm  i>«rla  of  ttils 
•filHn,  nii-1  any  im^w  jilaco  lUlitil  li  I iiuitnl lately 
lebfm]  to  lit  iiii>)ii!r  locailot). 

Now  for  [111-  •■xcr]Al'<ii*.  Tli*TP  win  anMlicr  iirJiool- 
IWIUKC,  sUcn'  1  All'll'lril  (nmOlllll'Tl,  nt  ulilcli  1  wu. 
lunicil.n  •iniirt'T  r  <iiiiil.  Eaul  uiu  ii«ilti,  Rc>iit)i  itii« 
toil.  Ftc.  I  nccnunt  fi>r  llie  abonialv  In  tlili  way: 
Id  (loiiig  to  thd  •rlioothoiio-  wlicnr  iny  ■yuloni  wu 
ittxeil,  I  iicMit  rjJt,  aIpiis  n  ron>l  frxu  wfaioi  {  luriM'tl 

lu  llie  ktt  into  lltv  H'lUtli  or  fn>tit  door  of  t1i«  mtIiooU 
Jhum;  bul.  lu  Kuitiu  to  tlw  wcuDil  ncliix)!  Iiirllli'<lic<l. 
I  went  lliroii^i  lipids  Into  a  roa<I  iiU-na  nbivh  1  |>!um'iI 
toward  the  »ontli  ootiiu  JlslHuce,  and  tlivii  UinitU 
toward  ibe  letl  lnti.<  tlie  ursi  ur  (n>iil  door  uf  the 
aclxmllioiMe.  I  iMl  llioilirrcMuiioI  my  nxoiof  rvfer- 
nic«  III  crouliit  the  llv<]il»:  to  ibat  uvewtnndvof 
il»e  iww  idiooiliaoae  seeiueil  to  coaaclde  with  the 
(oiiih  of  itir  old,  and  ibua  luicoiiapioo^'y  fS  <UBOt 
B-rrr  iiinii-rt  nqiitiri«r  round.  Koplau  I  vaiMniii^ 
had  l)i«:  k-jul  «ni>cl  In  diaiqilliK  Iheappaivutparition 
of  the  Cftnlliial  points.  Maiiy  a  lau^b  was  rniiinl  ■[ 
my  BSpnnae  bMauae  of  itiy  promiitiieat  In  poiiilliis  in 
vronfl  dlrccUofia;  and  lo  thl>  dar,  after  iinkriy  bulf 
a  ccniiiiT.  If  1  wlah  lo  tliluk  of  illrMtlona  frain  that 
acboolhouar,  I  am  oblltnid  to  tiiange  my  lint  declatoiu 
Uummfa  a&  an];t«  ot  ninety  ■li'^niM. 

Waabtugton  Cily  !■  anolfaer  place  wlilch  li  entirely 
oat  oS  my  ■yrtnii.  I  eiiH-ntd  the  dtv  after  iil^litfall. 
Somewbcre  (xlwrnn  IlaJllmorn  aiwl  H'aslili^^toii,  I 
t  loat  mrcn^nliuntr  hxh,  ho  lliat,  when  I  r!ua«  to  cou- 
aider  directions,  rrniisytTaiiU  ATriiiii'  w.in  liimed 
half  roiind,  coii  n.u  wcil.  nvil,  vast;  nnd  [  had  not 
aud  Ilitf  not  tlic  tout  »-n*ii  of  nnrih  nc  viuih.  Xo 
study  r>(  mapf.  an>l  no  thliihlng  nver  thr  «iibj«cl,  ha« 
tbe  liNUl  cScct  in  nimnginK  tliTnti*  propiiity. 

BuaUKi  il  atiotbcr  (ilnvc  which  In  not  In  iny  rcjTiiUr 
ayvttai.  In  that  citjrand  vicinity.  Washington  Slrnet 
.lakai  the  jiUw  of  my  iiaual  hut  kikI  wust  axis,  aad 
tbu  ttrwl  that  lead*  to  Mount  Aiibmn  li  Iho  olhi^r 
azb:  bill  ibeM  arc  nuil  In  my  mincl  ciMiirldcnl  with 
my  prineipul  axes. 

,  Uialaktia  ouule  at  different  time*  have  hrcn  aiilie 
J|  Mndy  to  me.  Uticp,  in  ^  city  wlilch  is  rrgnUrly 
laH  out,  gulni;  okiOf:  the  vest  aide  iif  a  ilreet  lowunl 
Oui  sotilii.  I  nuasfsl  tli>-  >ln.-u(.  aiid  lurtiud  towaid  lh« 
uonb  upon  the  op|ioaiie  aide,  and  went  itiio  an  ulQc« 


at  my  rigUi  band.  CAmtue  out.  and  wUbiiis  to  coa> 
tlilne  my  «our«e  toward  theaoutb.  I  really  went  DortL, 
ai»d  spent  iL-veml  minntea  b«foru  I  could  coiivlnw 
myttelf  of  my  error.  PiMuibly  the  miatake  arode  In 
ihi'  foliuu'iiig  i>.-uiii«r.    I  loit  my  aieii  in  posting 

fium  the  ttiVet-cfmiinK  ■'>  tb<-'  ^iJeWLllk,  and  luniM 
north  wbeo  1  iuppu»e>T  I  turiii-l  aotith ;  guii^  into 
tiMi  «IBce  towani  the  HgUl,  1  seemed  to  uu  west;  cuia- 
in^  fruui  Ilie  office,  1  twmcd  to  he  tpTii^  east;  and 
tiirtiini;  to  tbe  light,  I  nat  to  bit  laiiid  Koiiii;  nuiiUi. 
It  1«  tnyeustooi  to  trawt  wiut  a  map  Uf-irr  me; 
and.  on  vbitiiig  a  eiiy  (in  the  drKt  iiiii«,  1  Mc-.ii-e  a 
plaii  and  Mndy  t)u>  dim-lion  of  the  {.'riitcipul  Mreets, 
bhtatnli^  correvt  hrMiwInlgeof  tbe  points  ufoomiHiai. 
I  tbeti  carefully  cUMify  niy  !u->[uliilioiu,  and  unin- 
uiotily  liava  n<>  dilBculiy  in  (indint;  my  way  wiiliuut 
.ifiilfle.  Mii.TuM  X.  Coiisioc'K.  , 

Bani-oivla  In  aontfaein  Ohio. 

UdQI  rrrnnlly  l»m-owti  tinve  t-rcu  o4  j'are  or 
accldmUi  orcorrvnee  In  Ihl»  Jiarl  of  the  Ohfo  vnllBy. 
In  the  rec-irda  of  tbo  blnli  in  Ibe  vicinity  of  rmcln- 
natl,  there  w<^rr  only  three  apctlmeDi  noted ;  and  iit 
the  record  of  the  huii>  of  Franhlht  eoiinty  (Indiana). 
iJiera  ba(  b«ea  n  vacancy  uniler  the  head  of  tHl| 
■pMie*.  fin  Oct.  25.  I8M,  I  wa«  pleaani  to  hare  a 
frlt^d  bring  me  a  flnc  mole  of  thi*  ipecia,  klllol 
within  a  lialf-mlle  ol  thla  town.  Soon  after  tbla  a 
Tiiimber  of  tpeclmena  were  taken  near  ClnctniMtl,  at 
filendald,  wliere  ihoy  had  taken  up  their  quarters  In 
lli«  lown-hnll;  and  o(hef»  were  kiiled  near  Jones 
Station,  O.  In  all.  ibia  makes  fourteen  ijiccimen* 
that  I  know  to  haT«  been  uken  within  flfiv  mile*  t>( 
ClndnnaU.  A.  W.  BuTi.en. 

UnekTin*  aMiuy  or  oaiuni  UMory, 
BnokrlBa,  Int. 
■ 
Phoapbntea  In  Noitb  Carolina. 

The  auv'.'eMfiil  e\pluralion  lait  H]>rlM^,  uu<Ier  the 
direction  of  ourhuaiilot  acricultuns  ot  UlM  l^ir^e  bed* 
of  pliospbatic  tiudulri  e[iiti«dded  in  marl  in  Svn  Uan- 
over  and  Pender  eoLintlua,  started  tite  eearcfaforpbOA 

fliate-i  in  Ni^rlb  Caiollna  again.  Stray  cuprolltes  hid 
rer]u«ii11y  bt'i^n  found;  but  (heae  nodules  fortnlas 
beds  four  to  live  feel  tbit-k,  and  t'llMtding  thratimn 
the  cotiniry  for  twenty  [ulles'or  more,  »aM:eit«<l  an 
uriiiin  dllfereni  from  that  of  the  true  Gopi«nte. 

Pboaphatic  ruck  ba»  recently  been  ditcoTerod  In 
the  np-country,  wliich  correaponds  exactly  to  Ilie 
watei^woru  uodule*  entering  Into  the  calcareoua  con- 
{[lom^rate  of  the  tower  Capn  Frar. 

In  the  tatter  nuEion.  ahonl  Wilmlniilnn,  and  twenty 
mttea  above,  we  find  ihp  iiodiilp»  emlwdfted  in,  and 
forming  the  lowntt  lay-'r  of,  a  ground  and  hitnirniKl 
eocene  marl.  The  niidiilt^i  ihow  the  umc  fos^lla, 
but  dlffee  frotn  thn  marl  In  thn  large  amonnt  of  i.\nd 
they  conialn.  Thny  vary  In  cnmpojllion  frotn  fifteen 
to  nity.tn-o  per  i?eiit  of  nhosphaio  of  lime,  nelghliop- 
Ing  fragments  havlnR  often  very  varied  composition, 
ot  all  sbapo,  but  moatly  kidney  anil  vgg  shaped; 
perforated;  color,  gray  to  ErcpiiUii  black;  i|>cetllc 
gravUv,  i-tl  to  2,7.  Frcihly  broken  or  robbed.  thcT 
give  Ibe  odor  of  burnt  powder  chamctcrlatli:  of  *uen 
photphatet- 

niglier  up  theconntry.  In  Sampson,  Duplin,  and 
.Tones  couniie*.  ne  find  the  eocene  niort  above,  aiMl 
the  phospliatic  rock  below.  In  diaiinctly  Mpamto  lay. 
CT3,  litre  the  foriiiiiion  la  such  a*  to  leavo  llttM 
doubt  that  ibe  rock  is  ptMaphatlaed  marl  lucconllng 
to  Holmes' s  theory),  and  not  true  iMpralltcs.  Ikii 
found  In  large  iiidunied  slabs,  six  to  riubteai  luc^ca 
thick,  aud  weighing  sometXinei  ^vcral  tons,  or,ip 
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nutlet  i>lec«».  vvldMitIr  brokni  rfomihi«.»ii4fKim«- 
Hbu  irorn.  O^hU  nxfc  prcMutt  All  or  ihn  charwur- 
i«tUa  and  all  at  th«  iradw  of  Uio  ikuIuIm  r«iin>l  In 
the  matl  conglomoniu,— Ibo  xunc  Hhclb.  *unc  iRren 
minoiint  of  miuI,  Ai>d  lh«  uun*  appenranco.  Thn 
character  of  the  rock  chBii2«t»  craduiuir  h«ra.  Bc- 
Wf'n  Waruw  nnd  K'naiurlllett  la  rleunl,  jicldlng 
fitrly  lo  Aflf  i>nr  c^nl  phn«phato,  vhlto  botii  CAM  nnd 
wraii  Ie  srair*  inort!  unily.  Bolircen  Sampaon  on  the 
wi>*l  .ind  J»ii»  rin  tlir  cxti  wc  find  all  the  gmde*  of 
rock  wlileh  vi^ro  found  In  a  lingln  place  In  tbe  eon- 

S'  >iiicralo  bed*  of  the  lower  connuy.  We  eoiw1ail«. 
ertforc,  tli&t  tbb  coadoanenue  vai  fonncd  from 
Ktanslro  lireaM  ng  up  and  mlngltDg  of  beds  stmilar  Co 
tlion  Men  nt  tbe  pretent  tine  In  Sampaou,  Duplin, 
and  JonM  countie*.  and  not  from  4tra7  uoprolitca,  tu 
hat  been  auppofMl. 

WlieUier  tula  Held  wilt  yield  aay  pUutipbale  ot  mart 
tban  local  *nttM  dependi  upi>n  coodicioiis  yvt  la  )» 
detiennlned.  Caxs.  W.  D.uiUkt.  Jun, 

S.  C.  Mpotmcai-MUion,  J*n.  1. 

Radiant  iMat. 

Wliilu  It  appears  that  Mr.  Fita^ralil'v  criUcisni 
npuci  Dr,  Eddj^'a  hn>wllteiU  it  I'oiicluaive.  nt  tlie 
Utter  mafcet  a  Blaiesiunt  in  your  \>'\it  ut  VtK.  31 
vhkb  in  mialeadfiiK,  *lnc<^  ii  iiuj>ll«i  ibai  Uio  ct«v!c« 
will  produce  Ibtt  desire  J  mull.     Dr.  Eilij  *ay*, — 

'*  Ttiot  the  fact  n.-niaiti»,  tbtt,  utlliuuKti  a  dodnlta 
anioiuii  of  beat  fmoi  B  raiualua  «utau^l«d  la  tlie 
resioo  B>  n,  whieb  U  u«t  Incroaaed  wiih  Ui*  lap**  of 
Uina,  ili«re  la  a  ci>nllnu«d  paaMxe  of  beat  ihrouEb 
tbis  i«Kioa  tntn  It,  lliai  li«ias  tbe  Tcr^  object  MU^bt 
b>  be  accooiplislieil  I>t  m^  pnK«s»." 


Xdw,  tbe  fact  la,  there  cannot  be  '  a  eontlnuod  pa«- 
■age  of  boat  thcougU  tbl»  n^on  Into  II,'  without 
penolUing  the  pauagecf  heat  from  It  to  .:!,  by  any 
of  the  procwf  deambed.  Granting  tliat  beat  1* 
entrapped  In  the  apace  m  n.  it  will  e*cniM  into  the 
■pooo  I  in  whenever  the  door  y  la  opened  foe  llie  pa». 
ange  of  heat  from  A  into  tlve  ep»M  m  u ;  and  the 
beat  fo  eiitrmpp«l  tu  the  qwce  t  m  will  p.-iBi  o(i  t»  A 
wboDever  z  is  opeued  to  admit  heat  from  .-I.  Thia 
la  to  plain,  thut  it  la  onJ;  neceaisry  to  call  attention 
to  the  fact,  to  bare  it  admitted.  If  tbn  only  object 
•ought,  as  alated  in  tbe  ab'jve  eilraci,  was  to  pcnnjt 
Ibe  paatage  ol  beat  from  J  to  ii,  ii  could  be  x^urod 
at  onoe  without  auy  d#vh«  between  A  and  B.  As 
ovit'^iially  «iaied.  tlie  object  waa  to  tniisfer  more 
liwl  from  A,  tbe  colder'bodjr,  lo  B,  the  butter  oiio, 
llian  w«i  pasted  In  the  oppotice  OlnKtlun.  The 
vriter  bag  ahuwn  in  another  plaire '  that  i>r.  Eddv's 
ayaUm  of  moving  acrvem  faun  lo  aci.-'jiiip|iiih  toU 
nmll.  De  Vol*o.v  Wood. 

Lbaita  of  toTtJary  in  Alabama. 

The  annoancnmi^nt  In  tfclenM  JU,  7771  ot  PmfeiB. 
•or  JohDion'*  extenalon  of  th«  Wnler-llne  of  the 
tertiary  In  Alabama  to  a  podtlon  fn  mile*  north  of 

>  Aitrtan  iHfinrrr.  Chlsuil,  IW.  Ju.  It,  Vttt.  %  3i.  ud 
April  Si  ImiJomn.  rranU.  (*■>.,  ilv  <***•  MI. 


Allenion,  and  alx  north  of  Canulen.  r«r»ll»  Klmllnr 
obavrratloii*  made  bj  Alexander  Wlnchnll  In  1><M, 
and  pubtUhnd  tn  JVoe.  vloier.  omoc.  dde.K'  tor.KVi. 
pp.  ftS,  «e.  Thcgo  ■Db-Clnlbomo  b«d»  be  anilsnuicd 
'biill  laiid;'  nnd  the  ovrrtyinc  ledjn  of  <Mt1earroua 
grit  wns  iracnil  by  blm  "ellht  and  alialf  mllni  north 
of  Allcnton,  ubkh  "  iraa  "' twenty ■fl'<^  mlW  farther 
nortli  than  tbi?  Icrllnry  bndi  had  been  hllhcrlo  recog- 
nlxed  In  thla  pnrt  of  the  ataie."  Tb<-  unilciedbcd 
foaiil*  coUectM  wctn  led  with  Prot<-_nor  Tunincy. 
wbo  pronoaaecil  iliem  eoeenr.  and  held  ihrm  for  de- 
■cripiloii  till  hii  duath  In  IMTiT.  A  fvw  yean  later 
the  viciMitudei  of  wariiivoh-ed  thndenrrieiloa  ol  the 
TutotlooM  cabinet  by  Btr.  Mr,  Winphrll'i  obserTn- 
tlon*  were  cominunlcated  orally  In  De.-embiT,  ISM, 
to  ProfrMor  Tuomey,  who  noted  tlient  down  on  a 
miinu.ioript  niap.  from  wbteb  wai  eonplled  the  nap 
l>ubtUbad  in  1^  In  Tuomey'*  (ponbumoua)  Mcoiiu 
nsport,  edited  by  Miilkt.  ThM  placet  the  boundary 
of  the  eoeene  a  luile  north  of  AUentoo,  which,  aa 
tbowD  abuie.  b  not  no  (ar  north  a*  WIncfaetl  tiaoed 
tbe  tofmatioii.  Tliere  to,  howeror.  nothing  In  tiio 
text  of  the  report  on  wblcii  any  change  In  tbe  oMer 
map  of  tbl8  regiou  muld  be  baaed.  Profeaaor  Tuo- 
niey's  ohtervatioiM  bad  been  directed  to  oilier  parts 
or  tffe  ilale;  and  Mr.  Tbomton,  his  amittani,  reports 
tracing  thi«  line  IhruuKb  Muiiive  county,  wblte  th* 
map  showa  It  located  nine  or  leu  miles  nurib  ot  thai 
county,  and.  If  fully  conformed  to  bitoriuailon  in 
Professor  Tooiuey't  possetsion,  wuutd  have  shown  it 
serenteeo  and  a  half  mtlen  nortb.  Tbese  statements 
are  only  Important  on  tbe  urinciple  ot  sutcm  euf4ue. 

A.  W, 

Italics  for  Boieotl£o  name*. 

The  (dentine  name  of  i-viry  .Inscribed  plant  and 
•iiinial  coiiiisis  of  iwn  nr  nuire  wonis:  namely,  that 
of  tbe  geniu,  Uird  a*  a  snbitantlve;  nnd  tbe  ipceifie 
name,  which  foDowi,  and  !■  an  odjoctlro  adjunct. 
A  ipeclEi  mny  liave  a  down  or  a  hmnlred  common  or 
vulgar  names,  in  tinlf  a*  mniiv  bni^iaS''*:  but  tbrre 
ii  only  one  name  In  the  dr-air,  unclianclng.  scleiitiao 
noniuQcliLinre.  It  seems  to  me  that  tbe  Tmportanoe 
ot  Acientilic  nainei.  over  all  cithers,  nutkeii  tliem  de- 
serving of  a  more  emphatic  type  tlian  Ilut  of  tlie  gen- 
eral text.  la  the  ordinary  print  — as  that  of  thla 
iMgeot  Scfenee  — nnynclenilfln  name  should  be  given 
ID  ftnllca.  Take,  (or  ex.imiilc.  the  Americau  larch, 
tamarack,  or  backiualack.  This  tree  of  our  iwamps 
may  have  many  local  names,  but  it  has  only  one  In 
science  the  whole  world  orer.  The  einpliui.i  ot  ihts 
fai't  1.1  h>r;:ely  l<nt  !f  it  Is  written  without  an  utider- 
itcore.  or  jirinied  Thus.  Larix  .\mericnnii.  It  would 
be  only  a  "horl  step  farther  lo  have  it  larli  ameri- 
cnna. 

It  does  not  follow  thnt  names  nf  groupi  iienl  to  bo  . 
llatlcUed.  Tbus  we  can  have  the  outer  Liliaceae, 
which  cuiilttiiii  the  g<>ntis  LtUum  wilb  its  Canada  Illy 
fLIiitim  rnnaclaiie),  the  ^olden-bjinded  lily  of  Jap-^u 
(L.  oumtitm),  and  L.  cnndf'Ium,  orthe  cmninDii  white 
lily,  t^erews.  Ptnw.  Pruniti,  Ran unciilui,  and  tbe 
IbouMiids  of  oilier  geuem  of  plants  lUid  animals,  irben 
used  atone,  may  be  set  In  tne  common  type  ot  tbe 
page,  and  stand  thus,  —  quercos,  pinus.  pruiiut.  and 
Tauanculus;  but  I  <lo  not  like  It.  Many  of  tbe  ee- 
nerlc  names  are  derlred  from  proper  names,  as  Ua- 
uaea.  Magnolia,  Tounieforlla.  Begonia,  etc.:  and 
Uioao  certainly  should  begin  with  capitals.  WheUi 
howcTer,  the  name  of  any  genus  la  the  common  name 
of  all  the  plants  In  that  genus,  It  ts  reasonable  to  hm 
It  without  a  capital,  when  employed  In  a  g-^neral  war. 
We  may  say  ot  a  iilant.  It  Is  a  fine  begoiiio.  or  a  ttat^iy 
magnoria,  or  a  delicate  llnnaea.  and  the  ali*«iice  of 
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eapiul  letlm  U  ovll  «nc>u^,  even  ibunsb  the  ciiroe* 
hiite  bi«n  derired  from  propet  iituuw:  but.  If  ire  Miy 
i!  is  «  djoK*  sfwoimoi  of  Br<fmia  itrx,  t1i«  caae  a 
itiSnVbt.  The  wtinl  'buguuia*  iiuw  b«couv3  a  jKirt 
«(  iLp  (cleatlfla  luae  of  »  tpcdM  of  ptaui.  In  Uie 
MOie  mtmiter  the  lUtcljr  magnoDk  im;  be  Jkragnolbi 
fflavcci  or  M.  ffraitdi/lora. 

Scfeace  4o«a  not  uw  Btnphallc  type  for  tlie  >ci#u- 
Ute  unea  oE  eeiwira  or  >pccKa.  and  iloubtlcn  for 
p>ui]  rtaaoiis.  I  sbuald  liku  to  kxni  what  vicu-i  Ihu 
•ditutaadotbcrsuilioriliM  in  tclvutilic  noiitcitdaliuu 
boM  on  Ibe  iboT*  subject.     Btbox  D.  Halsteix. 

If •*  TMk.  Dm.  n,  ISA 

[We  do  not  agive  wiUt  our  correnpondent  in  ItU 
cailmate  of  the  nine  of  tbe  tduntlQc  name*  of  planta 
kod  aoimala.  Ttwj  are  a  aimpk  conTenlence,  and 
bsve  BO  lii^ker  Talu« ;  and  Ike  uite  of  [t«liM  for  tiMir 
pcop«r  miBaioa —  tbat  of  eoiiiltMit.  or  a*  catdi-ronli 
— !«  hwt  U  tb«  pa^u  brlMloa  witli  itolice  iLaviog  otlier 
_mwUn&l 

Tht  mkldoi  In  tbo  Dnltsd  SUtM. 

It)  fifJm<«,  tiir.  M.  inHiilion  is  made,  iu  Nonlen- 

ttFrTtil'j  :mount  of  ili<>  Greenlaoil  inland  !oe.  of  tbe 

IT  ^urwfiitEiii  iai>w-4boe.     It   luay  Iw   in- 

\  !■<  jour  n-ailers  lo  know  tlial  il  i»  the  aQuiir- 

!  aij^r  ru'<-i  cumtuoulf  uwd  In  Colorado.     It  i*  tnucb 

I  tnifemd  to  the  Cuudlan  or  web  hiow-«1io«,  and  Lu 

'  the  moUDtAin*  la  irlnUr  ti  oft«u  the  only  meaoA  of 

piU UK  about  frofu  ptac«  lo  place — asfroiu  tlieniiaM 

uu  Uie  riiouDlaina  to  ilie  townt,  and  froiu  one  nttall 

minlnft  tomi  lOADOIIter — wK«n  ther«  l»  not  eoougli 

inT«l  to  k««i>  *  mail  ojien  throuKli  tbe  d«qi  anow. 

I  l;iiov  of  one  caaa  in  wbicb  a  dailf  mail  la  urricd 

tveiity'BvemllasoDtiiow-alioe*;  two  bifd  liaving  the 

••iw^h  inahliit  a  "inele  trip  In  a  iltj,  but  coinf 

>-(ri|r]itf.    The  motion  on  bKnlly  b« 

kl  ., '  a*  it  i*  In  tlio  (oolnote  on  p.  737j 

be  j^iiii'^  are  not  lifted   from   llio   «urf»oe   ot 

■now  at  all,  but  aUd  forward  at  nacb  Ucp,  tite 

1  b«iiq[  rained  alii^ttr  at  tiM  lic«l  as  in  ci>mii>«i>- 

<3aK  s  al«p  In  onlin^n'  walirin^    TiM  «bo«*  tfaU  I 

Invc  aMn  ar«  from  tii  to  olglit  fMl  )»iigi  and  abont 

four  tnclit*  oldc.     A  |n>1«  abont  aovi-n  tcM  Ions  ti 

OMd  a«  a  pitdi^  and   fnpport,  rapcclally  In  alidlog 

dovn  hill,  when  a  tronMndoua  pacr  la  often  attaln«d 

on  a  lonf  ilopo.  B.  B.  Wxnntx. 

Oolondo  ifpMnci,  Ju.  I. 

Standard  tIi«rmom«t«i«- 

In  jour  editorial  tn  tfaii  wedc*!  Seitnee  you  quot« 
:  mptitX  of  tlte  cltj«[  ilmial-offlcer  of  lb«  army,  int- 
%  thai  •  a«naible  dinerenee  exIaU  between  the 
etloa]  iiAodard  tbennameter  adopted  by  this 
Txivry  and  that  of  tbe  Inicmatiooal  eonunlttee 
weighla  and  nteacurei.  aud  tint  tbe  alsm^^erriee 
the  army  hna  adt^ted  a  new  iiAiidard  llienDOme- 
ttr  more  nearly  iicre^ii'i:  "itli  ibe  laU«r. 

I  should  bi-  1-ery  En-aUy  obliged  to  (be  chief  flgnal- 
oScer  if  be  will  aDliripate  Ibe  reKUiarconrae  of  piil>> 
Dcatioo  of  tbe  itdeiilifii:  woili  uf  lili  oHIca,  and  |;ivu 
loibeaci<^iitiBrpubUctherMall»,atleaM,of  the  work 
ftom  which  it  la  coticliided  that  the  alnateen'loe  of 
tfaearmj'  has  Raelieda  i>Mt«r  ap|irotifiiatlan  lo  tbe 
Handani  lbcnuomeI«r  ot  the  lutematioual  eoUBllb- 
tc«. 

I  hac  no  doubt  that  tbcr«  it  a  tniall  diSerenee  be- 
tw«en  the  Maodard  air  IhpriDOuetet  aud  tlit  [lartlcu' 
Ur  nereurtal  standard  adofited  by  Ibia  obtervaiory 
*•  ila  practical  r«'pm«DlaU*«,  at  potnta  distant  from 
dii(aad  boiling  points;  bu,uaiirowaai«ud- 


ard  li.is  never  been  compnml  with  any  air  standard 
in  tliu  poueuion  of  Ilw  algDal-fontCo  o(  th"  army,  I 
Uinll  be  qnitc  Inicmsicd  to  too  the  work  by  whtch  )t 
is  couuhidud  that  tlivm  oxlitt  a  Mnslble  dlffrmncA 
bvlv«cu  the  two.  I.BoxAnn  Walpo. 

Un.  31,  ua. 

Rom«J«a  nUcioptera. 

In  l!%71>.  ta  Alabama,  1  had  many  oppottunlltea  for 
obMinliiK  ttie  habits  of  the 'lubber  |CTa«bO]>|<er;'a(id, 
If  my  nnamatT  serves  to*,  myobaervalion  allowed  that 
tb«  hlMtoc  rtfemd  to  by  Capt.  ShufcJdt  (J<clenM, 
il.,  6)3)  k  du<i  In  tar^  part  to  the  forcible  expulsion 
of  air  from  iba  Ibomcle  •piracies.  It  wa«alwny»  no- 
tlcod  on  the  occasloiir  rvlorred  lo  l>y  him,  but  .it  iko 
other  tlmo,  ir.  T. 

ftjmchroQlaiB  of  s»oloKioaJ  formatioiia. 

I  cannot  agree  with  rrntcEuor  Ildtprin  lu  ihc  lino 
of  arguineol  adopted  in  hU  kiter  to  Stiftcr  of  Drc. 
ZI,  bawd,  as  it  mildly  b,  an  Iho  aaanmcd  non- 
oc«ttrrtwice  of  *evidciK«  of  Invenlon.'  rra(e«*or 
Metlpriii  a^ka,  "Wlty  has  it  jutt  m  happened  that  a 
ra.>uia  characlLTtsli-;  u(  >  given  iierind  ho*  iiuariablu 
saccce'lfd  unr  wlilcfa,  wlien  ilie  two  are  in  fupecpoil* 
tino  all  iner  tlie  world  (»  (ar  ii  we  are  aware).  In- 
dicate* precedence  in  erealkin  or  orislnalJoit,  and 
never  one  that  ciui  be  shuirti  lo  be  of  a  later  birth  f  " 

In  ntply  I  would  uy,  that  aomo  y«ar«  pr«viotis 
lo  Profeaaor  Huxley's  addresn  on  tht*  aubjMt,  Bar- 
ra.nde.  In  his  'Syat^me  Siluri«n  de  la  Bofatme.'  had 
shown  stich  evideDces  of  inversion  to  riiii  in  Uie 
Silurian  formation  of  Bobcmia;  and  thoii:.-)i  nuny 
gooioK't'lA  a>mI  paleonlologisls  dUogrced  vltli  Bar- 
rande  at  that  time,  as  lo  bi*  theory  of  '  ooloniea '  by 
whieji  lo  account  tor  Ihe  facia,  yet  none  coutd  di»- 
IMita  tho  facte  cited  by  hiui.  If  we  now  turn  to  the 
old  nd  auulalotie  of  Scotland,  we  find  «Uli  further 
ei-|(lcn«es  of  iurenlon  of  like  kiitd;  for,  wbilc  the 
cruitacnan  Kciiiia  Fietygoliu.  coraiBOU  to  both  the 
nyiprr  Slliirlso  and  tower  old  ted  aanduoite.  b*Bbe«n 
rr<enlly  fouiKl  aNo  hi^ch  up  lu  the  middle  *erles  of 
■hi*  fomiatloiL,  iliu  carliuuifeious  llme^tuuc  sbelli, 
Prodnctns |rigaiii«us,  P.  punctatu*,  tjutrifer  lin«atu«. 
and  other*,  nare  bent  fouiid  la  liie  old  red  sandstone 
(ar  helow  the  0rti  Ru«ra  Picrichthj's  aad  Holopiy 
chlua,  M  cbancierlsilc  of  itic  upper  ojd  red  division. 
Though  Ihara  app«an  to  be  no  reason  why  such  In- 
stancon  of  Invorslon  should  not  have  ooaitred  orer 
and  over  again,  ODO  can  readily  nnderfUud  why, 
tliToQRh  tbo  Impflrfociton  of  tho  ceoloKtcal  recant, 
and  tbe  comparailvniy  •mall  fractEoo  of  Um  evth'a 
(uifacc  which  has  bocu  ijsiomatlcally  •xamlaed,  tbelr 
ociTurrence  Is  almost  uo  known. 

Wlihrefcrenc*  to  tho  doctrine  of  mlgnUloo,  I  }nd^ 
tlutt,  from  Profrunr  Hrlliwln'd  ai^mcnl,  we  look  at 
tbe  matter  from  two  dlHRivnt  atand-iiolnts.  R«  ap- 
paraillT  takes  no  account  of  th*  ([eiwqvlly  accepted 
view  ol  tiJaloalat*,  that,  while  organic  dnvelojinent 
has  been  eloMly  similar  In  all  earts  of  tiK  wof Id,  the 
mt«  at  which  it  pjoccodtd  ha*  varied  within  the 
widest  limits,  oven  In  adjacent  regions.  I  caniMt 
help  looking  on  tlic  various  formations  as  the  reoords 
of  thki  developtiieiit ;  >iid.  Judging  of  the  jwat  distrl* 
ballon  of  life  on  the  eorib  from  what  we  ai  pmi>nt 
Me  before  tu,  I  am  forced  to  hollova  that  Idciiiliy  of 
organtc  contents  in  wldcljr  separated  slnila,  liDlead 
ot  beins  evidence  of  chmnbloglcal  contemponuidtf, 
is  exactly  llie  rercnie. 

lnste*d  of  enemadiliis  farther  on  your  valnahle 
tpoce,  1  would  mfec  to  Prof.  A.  Oeilde.  wIm,  In  the 
uumnt  iutie  of  the  Eneyclopaedla  Brltaimlca  (9Ui 
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•dllioin,  »ubj«(n.  ko^IoiT-  P<"L  ^)\  S'*^  cnetlr  tfaat 
view  Ai  lt)«  tnMlnr  irhtch  I  contUcr  tlic  higlcM  bull 
00  whioli  ['ror<-K*i:ir  lliiilcv  rrrtcd  lili  ■rgument.  Knd 
which  no'nc  rcMArchcs  have  In  no  way  tendnl  ut 
iipuRt.  E.  XtlOKXT. 

ruIIMuim.  Dt.  IT,  IM. 


S/«  CIURLBS   WILLIAM  SIEMENS. 

Cari.  WiLiiKi.M  .Sir.Hrji^diod  in  I^oudou  OD 
the  soil)  of  Xorcnilxir  la^l,  at  thi>  a^e  of  sixty. 
Tlii*  (liittingiiislHrd  mxii,  lielter  known  to  the 
people  of  tirriit  Britain  and  Ui<'  Uiiit«d  Sut«i 
as  Cbnrlcs  William  Sirtnontt,  one  or  i-'ight  m>u» 
of  FcrdiuiiDd  Siemens,  was  Iraro  at  l.<cnl)ic, 
near  Hnniiover.  April  4.  \%2A.  tiewftt)  one  of 
a  family  of  men  of  science  several  of  whom 
have  bceome  well  knonn  by  tbeir  snceess  in 
tbe  invention  and  !ntro(lucti6ii  of  improvenienU 
and  iitodificatioii  of  standard  roe4boda  of  eogl- 
iieeriiiguni]  mental  I  tirgical  work.  Anxm^tbesc, 
hi«  lirotlKT,  Krn»t  Wwuer  SienK'ii«,  is  the 
most  fnmoiui.  The  two  brothcra  liiivc  worked 
together,  with  fhequcnt  lusisbinee  f>om  a 
jTMLDgcr  brother,  Kricdricli,  in  neaity  every 
fleld  of  applied  science.  They  have  been  most 
socoeMfVil  in  the  departatejits  of  nieullurgy 
and  dectricily. 

The  elder  brother,  Ernst,  entered  the  array 
of  Prussia,  joining  the  aitillen' ;  and  Carl  was 
iient  to  Mw  (tiiversfly  of  Gsttiiigi^n.  Carl  re- 
ceived his  [irvpiiratory  i^IticjiLiuii  nl  the  Gt'in- 
niwinro  of  Lubcck  uikI  in  IIio  Art  school  of 
Mflg^lcbiirg,  near  what  iriin  fonnorly  the  honu> 
of  Otto  von  Guorioko.  After  gra^liiation  from 
Iho  university,  he  entered  the  Stolbei-g  cngi- 
Dcering-works,  in  1813,  as  an  apprentice,  but 
renuuned  only  n  year,  leaving  for  the  purpose 
of  going  to  London  to  patent  and  Introduce 
his  first  iuveution,  the  '  dlfil-reutial  governor' 
for  steam-engiDeit,  and  a  iiietlioil  ofvilvering 
devised  by  ms  brother  Enist.  lie  wtLled  in 
London,  opening  an  oilloo  a«dvil  onginmr.  nnd 
making  that  city  his  home,  becoming  *  nntiiml-' 
iced '  in  1849,  but  frequently  visiting  Uerm.iny 
to  me«i  his  brothers,  who  flnslly  joined  him  in 
business. 

Ilk  I«1C  the  brothers  began  the  study  of 
iuetho<1a  of  cconoiuixii^  in  the  use  of  fViel  In 
metal  In  rgieal  operations  demanding  high  tem- 
pera tuTcx  ;  and  the  result  of  llicir  laburM.  in 
«ourite  of  time,  was  eeeu  in  the  invention  of  ttie 
Siemens  regenerative  fbrnactt,  —  an  invention 
which  b»s  since  revolutionized  the  methoils  of 
production  of  atcel  and  of  heating  iron,  .ind 
which  is  still  niodl(>F'ing  all  the  induslrisl  opera- 
tions dependent  upon  the  attainment  of  nmxi- 
ibum  heat  in  Airnaces ;  such  as  the  maonfaeturc 
of  gla«s,  and  tti«  rHiuction  of  ores  of  zinc  and 


Other 'uMftil'  mclAl*.  In  1849  tlie  brothers 
William  and  W<-nicr,  an  they  cwue  to  be  calledr 
flttractcd  tlie  ntlcniiou  of  all  who  were  inter- 
eitteti  in  the  applications  of  science  i>y  the  an- 
nouncement of  their  invention  of  a  method  of 
'  anastatic  printing,'  modifications  of  which 
have  now  become  generally  introduced  for  the 
production  of  the  Slropler  kiikds  of  line-engrsv- 
iugs.  This  invention  greatly  [ntentated  Pro^, 
feasor  Faraday,  and  he  was  very  soon  sutlldent- 
ly  «ell  oonvincMMl  of  its  value  to  volunteer  to 
dc^crilie  it  in  ■  Inctiire  lieforo  the  Itoyal  insti- 
tation.  Ilia  helpfiil  aid  wns  one  of  the  nosh 
elTcctive  means  of  malting  the  talented  yoong 
invcntotv  known  iind  of  giving  them  a  start  in 
a  career  i.>ringing  them  continually  incressiug 
fame. 

Siemens  next  turned  bis  attention  to  the  new- 
ly annonnoed  dyuainical  theory  of  heat,  and  in 
18-17  adapted  a '  regenerator '  to  a  supcrlieated 
sTeam-engiue.  Modlficntionsof  the  governor  for 
<Njntrol]iog  the  motion  ofclock^wonc  were  pro- 
]>o»C(l  by  him  at  nearly  the  same  time,  and  hi* 
•  chrouometric  governor  *  has  been  long  in  use 
on  the  instrumcnls  of  tlie  (Jrcenwich  observa- 
tory. In  1851  he  brought  out  his  water-meter. 
—  an  instrument  in  which  was  a  screw  with  its 
recording  or  indicating  meclmntam  sealed  in  o^ 
chamber  having  a  gluss  window,  through  whldi, 
the  readings  could  be  ma<lc,  and  so  fV«c  ttow 
frictitMi  tliat  it  gave  most  accurate  measures  of 
the  flow.  The  i-egenerativT  furnace  now  iNwart 
to  take  such  «hft]>e  that  the  brothers  found  it, 
to  their  interest  to  devote  their  attention  tO-1 
that :  and  in  i^afi  they  worketl  the  invention  into 
such  form  that  tliey  could  sec  in  It  the  promise 
of  complete  enccess.  JJy  the  year  1S61  they 
had  patented  some  of  its'moal  ei^^ential  featare«>  • 
The  iuveutora  succeeded  iu  rai«iug  the  oeow- 
sary  capital,  and  erected  their  (Itniaue  in  works 
flt  Birmingham  in  186t>,  and  made  steel  by  thetr 
proCM*,  which  wa*  exhibited  at  Paris  at  the  ift* 
tcraationv.1  exhibition  of  the  following  yeaf.' 
The  primary  object  held  in  view  by  Uie  invent- 
ors was  the  mnnufacture  of  steel  directly  from 
the  ore.  In  this  ttiey  were  less  succvssftil 
than  in  the  making  of  the  sleel  by  mixture  of 
wroughl-irou  scrap  with  cast  iron  ou  the 
hearth  of  iJieir  reverberatoiy  furaaoe.  TIds 
tlist-named  proc-sis  tiOM  hc<«ine  a  well-known 
method  of  producing  tlic  .tori  ingot-irons  mis- 
named sivirls,  '  mild  '  or '  low '  uleels,  which  ma- 
terials are  now  so  exclusively  adopted  iiy  nutur 
makers  of  stcam-boilem  and  of  rails.  Sueh 
steel  is  steadily  driving  puddled  iron  ft-om  ifuf 
market :  It  la  called,  sometimes '  Siemens,'  aiid 
often '  Siemens- Mart  in "  steel ;  the  firal  attemjitit 
to  manufacture  steel  by  this  method  having  bceti 
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•uceeMftil  in  Grcm  Britain  llirough  lli«  t-lforu 
of  Siemens,  and  in  l-Vunm  by  a|ipliention  or 
tba  Siemens  furnace  to  ihis  iimc  l>y  Mnrtin. 
The  Landore  steel-trorks,  8liirt«d  nt  Lnndora, 
Wales,  ia  18C8,  were  the  first  to  makn  sled 
bj-  the  Siemens  metJiods  qd  a  coiisidenibt« 
scale :  uid  ft  naa  there  that  tlie  gr«at  ei^ 
neer  conducted  the  more  meceasfbl  experi- 
menta  of  Inter 
ytar*. 

TV  tnstcs 
and  tbr  stiidioa 
of  the  brothers 
led  Ibem.  at 
»a  earlT  date, 
to  the  exami- 
nation of  the 
liueti  of  devel- 
ojttucDt  of  a{t> 
plied  elevlrid- 
ly.  In  l«ia. 
orcarlicr,  Utty 
became  int«n 
etttd  in  tele* 
graph-work, 
and  both 
Cltarles  and 
Werner  began 
to  apijlT  thoii 
inventive  tal- 
ent" lo  the 
production  of 
lelegnph  in- 
stramml^  and 
apparatus  of 
varioua  binds 
used  in  elcc- 
tHcal  meaaore- 
iiMuts.  Ten 
feare  later 
the  flriu  of 
8 1  o  ni  e  a  a  dc 
Halske,  of 
Berlin  and  of 
London,  waa 
fonned ;  and 
Ihey  aooD  be- 
came the  most 
extensile  man- 
ufacturers of  elt'etiical  uppiii.itiis  in  Riirojie. 
Tbey  began  tlK<  ronstruction  of  subm.irinr  Leiiv 
sraiili-cablea  at  au  early  dalo,  and  established, 
ZiUT.  factoriea  at  Woolwich.  England,  and  in 
B«rUn  and  St.  Petersborg.  They  flDally  built 
up  tlteit  husiness  to  saoh  an  extent  that  it  bc- 
Gsntu  ncvcwar^'  to  tiuvea  large  steatoeroonstant- 
Ij  and  escIuxiviTly  employed  mi  laying  down  their 
cablea.    Tim  PanuJay,  named  for  tlicir  early 
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fHeud.  was  i-oitiitracted  under  the  dii'eclion  of 
Dr.  Siemi-iu(.  and  lins  )>cen  alnce  employed  in 
tlir  laying  of  the  priiKipnl  long  eubles  nnder 
Uu'  Atlniitio,  in  the  Pacific,  ninl  tinder  parta 
of  the  Indian  Ovean.  From  tins  branch  of 
electrical  work  to  tliut  of  ttkctric  liglitinK  nas 
bat  a  abort  step  for  these  great  men  ;  ami  they 
have,  during  the  past  half-dozen  years,  l>een  as 

well  known  for 
their  success  in 
the  introduc- 
tion of  the  isie- 
nienssystemof 
lighting,*  and 
for  Iiiveiilioua 
of  appariittiM 
aud  maeliinvry 
in  connection 
with  it.  as  for 
their  earlier  in- 
veut ions  in 
oUier  fields. 
All  imcccsafVil 
ilynaino  •  elec- 
trie  miuiliirKLt 
luive  tlic  Sie- 
mens arma- 
Itiro ;  that 
method  of 
winding,  and 
its  peculiar 
form,  being  ea- 
pvclall.v  fitted 
for  in  trod  uc- 
tiou  Into  the 
mo«l('ni  forms 
of  dj'namo. 
Their  lamp 
luis  proved  to 
\>e  one  of  tlio 
best  in  use  ; 
and  a  multi- 
tude of  details, 
worked  ont 
with  character- 
ialio  ingenuity 
utid  care,  luia 
given  their 
nysteui,  lui  a 
whole,  a  compleleneKS,  and  a  d<^ree  of  jier- 
feulion  In  operation,  which  have  contributed 
in  no  ainall  a<^rce  to  the  fame  of  l>r.  Siemens. 
'I'hc  woniierftil  combination  of  scicnlifie  knowl- 
edge with  practical  esperienc«  and  information 
poASCssod  by  Siemens  made  him  eminent  in 
every  department  of  application  to  which  he 
chose  to  turn  his  attention.  His  auce«ss  in 
raiaing  capital  for  lai^ge  operations  was  due  to 
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bis  pwvonnl  dumictcr.  howcviir,  quite  sh  miivli 
nr  to  lti«  reputation  lu  a  t>ci<:nltfi<t  itisn  iinil 
II  t.ik'iiUx!  engineer.  The  linu  of  Stctnviin  A 
Halelic  w.is  tluis  able  to  secure  coiic-essioDH 
from  the  Aastrian  government  for  proliablj- 
tile  mo^t  extensive  system  of  ek'vnted  electric 
railirays  yet  projected,  and  bas  begun  its  oon- 
flttucUon  Id  tJie  city  and  suburbs  of  Vienna. 
The  Ducccss  of  such  railway  at  (lie  electrical 
exhibition  na-t  mucIi  ait  to  give  great  eouftileDoe 
ttiat  Niicb  railiriiy  ftyjitenw  will  fujwrsMle  thooe 
□oir  in  operation  by  steam.   ' 

Physicists  will  honor  Sir  ^Vitlinin  Siemvii* 
u  the  inventor  of  the  '  electric  rcsistxtico 
pyrometer,'  to  which  is  so  closely  rrlateH 
Professor  Langley's  'bolometer.'  They  will 
remember  liim  as  llie  discoverer  of  the  influ- 
ence of  Uie  electric  light  on  vegetation,  and  as 
the  inventor,  also,  of  the  *  balbometcr '  and  tlie 
'attnclioM  meter.' 

His  papers  are  numerous,  and  many  of 
them  importiiiit;  ttn^v  lutually  rdate  to  Kiib- 
jei-ts  closely  i^-^tiinfrctwl  uilh  liia  n-ork  and  his 
inventions  iiixl  ditcoverirs. 

The  greatest  commercial  and  fiiiannal  suc- 
cesses of  Siemens  and  his  partners  ha\'e  been 
in  their  tclegrnpb -cable  irork,  and,  above  all, 
la  tJw  introdnetion  of  the  Siemens  system  of 
generating  heat  for  metnilurgical  operations. 
Thia  system  Is  eatJmated  to  save,  in  tlie  steel- 
works of  tlie  country,  thirty  to  fifty  per  cent 
of  tlie  fuel  iLHod  by  earlier  metboda,  to  permit 
an  incrarane  of  work  done  |iGr  furnace  used  in 
nearlv  cqtial  proportion,  to  give  a  finer  product 
in  couBcqueiicc  of  tb«  purity  of  llie  Ilaine,  and 
many  incidental  advantages.  It  haa  «avcd  to 
the  people  of  the  United  States  alone  betwocQ 
twenty-five  and  thirty  millions  of  dollars  dur- 
ing the  comparatively  few  years  thai  these  ftir- 
luivfA  have  been  in  general  use. 

The  name  of  Charles  William  Siemens  b 
lionoroil  in  every  civilized  country :  and  everj' 
nation  capable  of  appreciating  tite  good  work 
done  by  him  bxt  given  expre^aion  to  tbis 
apprsciation.  The  British  inslitiitiou  of  <:n- 
ginaen  admitted  him  to  mvmbenthip  many 
years  ago,  and  made  him  a  member  of  its 
council,  lie  was  awarded  the  Telfonl  medal 
for  bis  inventions,  a  distinction  only  accorded 
to  the  greatest  of  engineers  for  the  greatest 
of  inventions  or  constructions,  and  was  given 
the  Royal  Albert  and  the  Bessemer  medals 
later.  He  was  made  a  felloir  of  the  Royal 
society  of  Great  Britain,  a  member  and  a  prea- 
ident  of  the  Rritiali  naaoitiiition  for  the  ad- 
vancement of  science,  and  u  member  of  the 
councils  of  both  thoso  societies,  lie  waa 
elected  president  of  the  British  instiuition  of 


mecliauical  engtiwcrs  and  of  the  Society  of 
teh'graph  ungineeni,  and  was  made  a  member 
iif  miiiiv  foreign  societies,  both  scientific  and 
eiigiiieenng.  lie  was  an  honor.iry  member  of 
the  Ain<'ric-:iii  philosopliical  society  and  of  the 
American  society  of  mechanical  engineers 
He  was  given  the  degree  of  1>.C.L,  by  O.xford 
and  of  LL.D.  by  the  oniversiiios  of  Dub; 
and  Glasgow.  lie  reci-ivcd  ninny  decorations,^ 
OIK  of  Uie  lalvat  of  wliioh  wax  that  juttt  otTered 
htm  by  Austria  at  the  Vienna  eleclilral  exhi- 
bition. He  WBM  knighte<),  a  few  mootlta  before 
hiK  death,  by  Qui-en  Victoria;  and  his  sudden 
Slid  premature  ileatli  —  for  he  was  a  man  phyri- 
cally  strong  and  sturdy,  and  evidentlj'  con- 
stnicted  for  an  octogenarian  —  did  not  occur  so 
early  as  to  deprix'o  him  of  more  numerous  and 
greater  honors  of  this  fortoal  aort  than  nsiialty 
fall  to  the  lot  of  even  the  greatext  of  men. 

Sir  Williaui  Siemens  was  a  man  of  large,  well- 
shaped  fhune,  muscular  ratlier  tlinn  fat  in  his 
early  yean,  but  inctintng  to  stontneAi*  ii«  lie 
grew  old.  He  had  a  noble,  well-;$baped  bead; 
lai^C.  strong,  and  characteristic  features,  which 
weri!  mobile,  kindly,  and  nunsually  expressive. 
His  manners  were  those  of  a  man  who  had  grown 
to  know  his  place  in  the  world  and  to  feel  sure 
of  a  high  place  among  men,  quiet,  composed, 
confidonl,  without  being  In  the  slightest  degree 
self-asserting,  or  at  any  time  disagreeable  to 
his  associates,  to  Mends,  or  to  comttetitora  in 
business,  f/^nally  at  home  in  the  eourlA  of 
royalty,  in  the  liall.%  of  Hcieitcr,  and  in  tlic  ofllces 
of  businesii-mi-n.  he  impressed  every  one  whom 
he  met  with  his  Htrenglh.  talents,  knowledge, 
and  MUHxV/aJre.  lie  numbered  among  his 
friends  the  great  in  every  department,  —  states- 
men, men  of  science,  engineers,  inventors,  and 
capitftlists.  He  was  equally  honored  and  be- 
loved by  all,  and  loved  equally  well  to  entertal: 
them  all  in  his  fine  t/ondon  mansion  and  in' 
his  beanttt\il  country  place,  in  both  of  which 
Uoapitabte  homes  he  met  bis  gtit^sts  with  a  plain, 
simple,  and  kindly  gn-etiug  and  conversalioai 
which  made  them  at  once  at  home,  and  at  ease 
with  their  eniwrlainer.  One  of  his  moat  pleas- 
ing [toners  was  ibat  of  adapting  himself  to 
t<-m])criiment  and  tlie  methods  of  conversati' 
of  those  whom  he  met,  whatever  their  rank  In 
life  or  tboir  personal  interests  and  lines  of 
thought. 

In  his  death  is  lost,  to  his  intimates,  one  of 
tJie  tniest  and  best  of  fViends ;  to  bis  employees, 
a  kind  benefactor ;  to  science,  one  of  her  moat 
splendid  woricers ;  to  the  art«,  one  of  the  grea' 
est  among  their  promoteni ;  to  the  world,  one 
tJie  noblest  among  !t4  few  great  bonefactora. 

UOIIKItT   U.   TBDBSnHT. 
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THE  RED  SKIES. 

TiiK  remarkable  aUnosplieric  pbenotDeoon 
wtudi  has  r««vnLty  ntu-ixl^  MinHsiv  and  aoa- 
Mt,  has  attracted  grcnt  nltcnticm  itot  oiilv 
from  Um  general  jiuMic,  tnii  fmnt  «ci«Dt[Bo 
BUn,  wbo  ha^'e  oodt^avored  to  give  n  auliAfac- 
tcn;  explanation  ot  it.  Similar  niipt-ariincvi* 
baTO  been  uoied  in  fotiner  veal's :  but  they  li.ivc 
befrB  of  limited  extvut.  aud  attnbntnblc  to  local 
causes.  The  dislingiii-ibin^  cliaiactcriBtics  of 
Uie  present  tDaaifcitalion  urv  its  enormous  cx- 
trat,  nincv  it  ha<  hettit  obitervb*)  over  iienrly  ibe 
whuli^  earth,  ila  ]><■^«i1«lellct^,  »iiil  the  fact  that 
the  times  of  its  lirsl  nppciiraiiM:  hav«  varied  in 
dilTerent  countries,  Ihiia  suggcxling  a  progrea- 
sive  motion. 

In  tlie  United  States  the  reports  ot  obverr- 
era  of  the  signal-service  show  that  its  earliest 
appeAraace  was  in  October.  At  t'ensaeola, 
I^.,  OD  the  StJi,  the  phenomeooD  was  observed 
at  both  sourlM  and  sunset.  Near  the  middle 
of  tlic  month  it  was  noteil  aloii^  the  southern 
bonfer  from  soutlieni  Culifoniia  to  the  Gulf  of 
Uozico.  At  the  close  of  tJu^  nimith  it  was  ob> 
•erved  in  great  brilliancy  in  the  Moutliem  and 
south-western  states.  In  the  more  nortlM-ni 
portious  of  the  countr>'.  during  October,  the 
sunaets  nere  characterized  by  unusual  briU 
Bancy  i  but  the  peculiar  '  afterglow '  which 
marked  the  later  ap|)eanuioe0  was  not  noted. 
In  \Jbie  early  part  of  November  the  j^eoome- 
uon  was  sUll  observed  on  a  few  days  in  tlie 
•outh  dim)  west ;  hut  after  ttie  20tli  it  appeared 
in  its  full  beaiity  owr  ntrarly  Iht-  wltole  country. 
In  New  England,  the  Atlantic,  Gulf,  and  cen- 
tral statcst  the  l.^ke  n^ion,  Ui«  north-wMt, 
and  along  tll«  Pacific  coast,  the  plietiomenon 
was  oluerved,  beginning  st  rarions  dates  nfWr 
tbo  21st,  according  to  the  weather  couditioos 
of  the  different  localities.  The  2Tth  was  the 
date  In  which  the  appearance  was  flrat  ea- 
pecially  marked  in  tlie  e.ialern  states.  Since 
tliat  (late,  to  the  end  of  the  year' 1883,  the 
■kits  ha\-e  lieeii  charnvteriwid  by  the  aamii 
briiliancj'.  whenever  the  weather  <x>nditioiui 
have  beon  faTorahlc  to  it«  obsenation ;  tiic 
S7tfa  and  28th  of  December  rvvcnli»g  the  a|>> 
pesratKe  in  the  costero  aoctton  of  tbo  country 
to  ■  marked  degree. 

The  sky  seems  to  have  had  essentially  the 
same  characteristics  wherever  the  phenomenon 
baa  been  observed.  In  Europe  and  America, 
however,  if  we  may  Judge  from  the  published 
deccrjptions,  the  green  or  blue  appearance  of 
the  aky  has  been  less  noticeable  than  in  India, 
where  the  earliest  observationa  were  made, 
la   this  country   tlio   '  afterglow '  baa    been 


ruddy,  with  at  times  on  orange  or  greenish 
UuU  Tlie  observer  at  Slemf^is,  Tenu.,  uitder 
date  of  0<3.  30.  nrritea,  '-  for  more  than  one 
hour  after  sunset  there  was  in  the  west  a 
segment  of  rod  light,  whose  intensity  and 
brilliancy  sppearo:!  equal  at  all  points  in  tho 
segment!  The  position  (altitude?)  of  the  seg- 
ment was  about  30'.  azimuth  ■45°  to  1W.°' 
On  Oct.  31  the  appearance  was  similar.  ■'  ex- 
cept that  iu  tlic  uorth-i^ast  quarter  of  the  seg- 
niirnt  a  few  converging  hands,  apparently  dark, 
<Mili:red  the  Aegmi^nt  Tioni  h  tilear  sky.  While 
nil  stars  were  visible  in  the  illumined  part  of 
the  segment,  they  were  visible  in  all  utluT 
parts  of  the  sky,  and  also  in  the  bands,  "hicli, 
it  appears,  were  dark  in  contrast."  At  Wash- 
iiigton.  OD  De«.  29.  a  ruddy  arch  arose  in  th« 
early  morning,  and  was  about  26'  high  an 
hour  and  leu  minutes  before  simrise.  Soou 
afti'r.  tiie  usual  twilight  arch  appeared,  also  of 
a  mddy  tint ;  uiid  the  two  were  seen  simuU 
tiuK^usly,  \3.vi'.  fonner  losing  its  ouLlinv,  and 
growing  paler  as  it  lieeumv  tnuifuM-d  ovtr  tlio 
sky.  l>uring  the  day,  the  material  csiising 
the  appc.irance  was  plainly  visible  as  a  whitv 
haze  suiTounding  the  sun  to  a  distance  of 
about  S0°.  At  sunset  on  the  S7th  and  iidth 
the  pheoomena  were  as  at  sunrise,  hut  in  re- 
verse order,  tho  secondary  glow  lasting  an 
hour  aud  three-quarters  after  sunset.  While 
the  glow  at  tlie  end  of  December  Is  ))crliaps 
not  as  intenae  in  color  as  when  fir»t  seen  a 
month  earlier,  it  is  Uie  saiwi  in  uUier  respticta. 
It  has  boon  described  in  pnirusv  detail  in  the 
daily  press;  and  several  Knglisb  magaztoea, 
notably  Natvn,  have  devoted  much  space  to 
it. 

Three  different  hypotheses  have  been  advo- 
eated  to  explain  the  phenomenon,  assiglUDg 
lt«  cause  to  att'><^<M<B  vapor,  meteoric  and  Tol- 
canic  matter  rbtpeetJvely.  It  la  undoubtedly 
atmoapheric.  ami  due  to  the  presenoe  of  some 
matter  in  unusual  quantities.  Tbo  peraistenoe 
of  the  phenomenon,  and  its  great  exlvnl.  un; 
objections  to  the  view  that  it  is  <tne  to  aijuvoiis 
VB|K>r.  There  would  certainly  liave  been,  uro 
this,  extensive  precipitation,  were  aqueous  va- 
]>or  the  Cttose ;  but  reports  indicate  nothing 
sbnonnal  In  the  raiofitll.  Moreover,  the  glow 
has  been  most  noUceAble  wheu  the  air  has  been 
driest :  it  has  been  a  characteristic  of  the  cold, 
dry  weather,  which  attends  areas  of  high  baro- 
metric  prcMuro.  In  addition,  the  specuosoope 
Imu  confirmed  the  indioationa  of  the  psychrom- 
eter.  The  pocket-si>ectro«oope  ahowa  a  ver^ 
weak  rain-band,  and  a  strong  development  of 
the  bands  desigitated  by  Hazzi  Smyth  as  a 
and  £,  and  ascribed  by  him  to  '  dry  air,'  the 
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latter  known  cspcciiUlv  as  the '  low  sud-ImuicI.' 
The  aamo  result  h&a  liceo  obtaioed  in  Koglaiid 
and  in  America.  A  nin<nil  esualnalioii  of  Uic 
•pvclnitn  with  a  powerTulgntliigBpeetrosciyiM, 
made  at  siiDsct  on  Dec.  29,  ^wed  tlial  tbc 
aqueous  UneB  were  Tec-ble :  and  thi:  >i|>coIruni, 
at  its  dUappearanco,  waa  luucli  rartUrr  ext  cndod 
towards  tbe  green  tJian  is  iiwual  in  n  dear  sky. 
From  all  Uieae  ooaaidi^ratioiu,  it  soems  lluit 
the  hjpothcsts  of  an  rxccsa  of  aqucoua  vapor 
in  tlie  atnio«plion-  is  not  tenable. 

It  >«cnis  not  unreasonable  to  suppose  thnt 
tbe  upper  regions  of  the  atmosphere  have  re- 
ceived from  some  source  an  accession  of  llglit 
matter  whieh  reflects  the  sunlight.  Of  tbu  two 
suggested  sources, — meteoric  dust  eneountGre<l 
by  tbe  earth  iu  its  progress,  and  rolvaaic  mat- 
ter projected  to  an  enormous  hrigbl, — ■either 
would  be  a  satisfactory'  i-xpluTiiiliou.  The  for- 
mer would  seem  In  iMelf  tin-  more  reASonable, 
were  there  not  in  thin  iiistunm  spceinl  cxiDsid- 
cratjons  nbic'li  pvi!  n<Ittitioiial  weight  to  tbe 
laltirr.  Rnth  cif  these  hypolbcses  have  been 
independently  stiggcsted  by  various  nriters. 
Mr.  Uaoyarcl  iwlvoeAtes  the  meteoric  view  in 
Knowled^  for  Dc«.  7,  and  Mr.  T.oek>er  the 
volcanic  theory  in  the  London  Mail  of  Dec. 
10,  and  current  numbers  of  yature.  Kng^lisb 
wtentiflc  men  have  sboirn  {treat  interet>t  in  tfais 
investigation :  but  few  nefereiioM  to  it  Iiare 
been  made,  aa  yet.  in  tJie  publinllons  of  other 
countries. 

It  will  be  of  Intcreitt  lo  vlassifV  tbe  dates  at 
which  tbc  atmoitpberic  phenomenon  baa  been 
enrlte«t  ob*er%-rd  in  diflTcrent  oouDtries.  The 
following  table  cont.iins  a  list  of  tbe  dates  and 
countries,  with  tbe  approximate  dlstsiioe  ami 
direction  of  eneh  oountiy  fVom  the  Straitii  ol" 
Sunda,  in  which  occurred  the  tn-ineniloua  vol* 
oenic  outburst  of  Aug.  2G.  It  xliutild  be 
noted,  that,  while  tlie  dntc«  given  liave  been 
collated  from  the  Iwst  eridenoc  at  hand,  there 
is  >  po«*ibitily  that  they  may  be  too  late  in 
NiDB  cases,  vitlier  from  the  fact  that  earlier 
ottserrations  bave  not  been  reported,  or  were 
not  made  owing  to  unfavorable  weather:  tbey 
must  therefore  be  taken  as  only  a p pros i mutely 
aecurate.  A  few  bave  been  derivcil  fnitii  geo- 
entl  atatements  In  which  the  einct  dates  were 
not  mentioned. 

This  table  b.ns  licen  dori\-ed  m.iiuly  from 
English  periodicals  and  from  tbe  records 
of  tbc  L'.S.  signal -sen-ice.  The  Impoi-taat 
references  to  New  Ireland  and  the  Hawaiian 
Islands  were  received  by  letter  from  Mr.  S.  K. 
Blsbopofllouoltdu.  who  has  also  obtained  ttxym 
sblpmastera  the  Information  that  the  ])henom- 
enon  has  beeu  extciislrdy  accii  on  the  I'acillc 


Occ-an  since  Sept.  I.     It  Is  abo  rei>ortMl  from 
China,  but  no  date  is  assigned. 
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An  examination  of  this  iabl(>  sliowA  nt  onee 
the  wide-spread  character  of  tlie  pheuomcnon, 
and  its  progressiva  motion.  It  is  impossible 
not  to  conjecture  a  connection  with  tbe  vol- 
canic eruption  In  tlie  Stuidu  Straits,  by  which, 
on  Aiiji.  26.  tbe  island  of  Krnk.^toa  disappeared 
wholly  from  the  fuoc  of  tJic  earth.  Tbe  terri- 
ble nature  of  lliiji  outburst  can  hardly  be  real- 
izeil :  tbe  vky  w.^s  d.irkened  for  several  ilaya, 
the  iH>i»o  was  heard  two  thousand  miles,  mag- 
netic disturbances  were  noted,  the  tSdal  wave 
was  distinctly  felt  at  San  Fraii<'ise<),  and  tlwi 
almoapherie  disturbance  was  ftiilllciL'nt  to  cause 
marked  barometric  flnctiiationH,  which  wore 
noted  by  tbe  barographs  on  Ibe  continent,  in 
Kngland  and  America,  for  sevcml  succeeding 
days.  Coincidence  iu  ilates  is  not  a  proof  of 
a  connection  tuilweeii  tbe  atniosplicric  and  the 
volcanic  pfienomcon ;  but  it  is  certain  that  the 
former  were  first  observed  near  the  aoene  of 
the  tatter,  and  that  similar  atnioiipheric  elfbcts 
have  been  heretofore  reiHJiiied  ovit  limited 
areas  in  conneotjon  witli  voluiiiiif!  ouibnrsts. 
Assuming  the  origin  of  the  atTnos]>hrric  elTocts 
to  be  the  volcanic  ei'iti)Uon.  tbe  table  shows  an 
extremely  ritpid  progre.ision  in  liotb  au  easterly 
and  a  westerly  direction,  —  the  fonnev  over  the 
I'aeitie  Oce.^n,  tbe  iattor  over  the  Indian  and 
Atlantic  oceans,  to  South  America  and  the 
West  Indies.  Mr.  Loekyer  considers  that  tbo 
latter  continued  westward  to  the  Ilswaiisn 
Islands,  and  does  not  regard  an  eastwarti  pro- 
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greesion  at  all;  but  the  Ut^n-  eviilciicv  rrom 
the  I^mUc  ahowa  that  the  phCDomonoii  was 
aeen  aerers]  tboi»«iKl  mile*  i«st  or  Jara  on 
Sept.  1 .  TTiis  rxtn-mfly  rnpid  progression  bas 
bevD  incntionol  »»  an  objeelion  to  tho  volcanic 
theory,  but  it  is  not  impossible  to  b«Iieve  in  ita 
truth ;  and  wo  know  little  or  nothing  of  the 
mottoDs  of  the  hif;her  strata  of  the  aln>o»pbere. 
Besides,  it  is  not  ttecva^iuy  to  reckon  &om  Aug. 
3G.  the  date  of  the  volcanic  oata«traphc ;  for 
Mie  volcano li.i<l  her.a  in  irniptton  «inov  May  SO, 
and  the  »t«itmship  Siain,  on  Aug.  1.  in  latitude 
6°  ftouth,  loDgiUidi-  89*  ca«t,  s-iilcd  for  more 
than  foftf  miKs  over  floating  paimioc.  There 
team  abo  to  be  a  well-mailfed  sout^ni  pro- 
grtMion,  though  the  dates  for  Australia  and 
Tasmania  are  probabh-  too  late. 

Ii  is  difBcult.  however,  to  trace  with  ccr- 
taiotf  a  progreuion  iiurlhward.  'Die  October 
appearances  in  lliv  l.'nilul  States,  and  the 
November  npiK-.inuircjt  in  tlic  L'nite<i  States 
and  Euru|K-.  if  ihe  result  of  tJic  August  erup- 
tion, *1mw  a  rate  of  progrosa  very  niui-ti  slower 
than  that  in  an  easterly  or  weaterly  direction. 
Tbcf«  seems  also  to  be  a  gap  in  the  dat«3 ;  for, 
with  the  oxoeption  of  the  three  dates  In  0«- 
tober.  Ibere  is  a  Septeiulicr  group  covering  a 
large  territon'.  and  a  similar  group  in  Noveni* 
ber  over  a  dilferent  ttvribOQ'.  'llic  October 
records,  wliidi  am  all  in  tlw  L'nilwl  States, 
are  deSniti-,  but  few  iti  number.  Ditring  this 
month,  and  up  to  the  2ntb  of  November,  therv 
WON  a  well-marked  brilliancy  in  the  sunriae  and 
Nunm-t  colors  over  a  large  portion  of  the  Unit«d 
StAtcs.  but  it  did  not  possess  the  marked  in- 
tensity which  seemed  to  suddenly  begin  all^r 
the  20Ui.  It  is  possible  tbat  tli'e  sudden  in- 
crease In  the  luth-r  pari  of  NoveinlxT,  which 
waa  noted  both  in  Amc-rica  and  in  Kurope,  was 
doe  to  tiM  arrivul  over  these  countries  of  the 
Tolcanic  matter  which  had  been  moving  slowly 
norlbwarHs  for  ten  we«ka  ;  an<l  the  October  ap- 
pa^arnnces  may  have  been  either  the  sequel  of 
[ibe  progression  lowsrde  the  West  Indies  [a 
September,  or  the  foremiiDer  of  the  later,  more 
marked  appearances. 

Another  es|)lanatJoii,  in  con*onau<!e  with 
the  volcanic  hypolhest*,  nuiy  liu  given.  The 
eraptirin  in  tti«  Simda  .Straitu  is  not  the  only 
volvanic  outburst  of  great  intensity  which  ha« 
rcccntiy  occurred,  though  it  has  been  better 
known  beCMisc  occurring  in  an  inhabited  re- 
gion.    Sleagre  ace>:)tints  liave  been  received  of 

iroat  outburst  in  Bering  Sea,  to  which  brief 

n  was  made  in  Science,  No.  40.     The 

\t  weather  review  of  the  xignal -service 

contains  a  letter  (torn  Serjeant  Applegatc,  the 

ibacrver  si  ['naloithka.  .\lni'k.i.  in  which  he 
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aaj-a,  referring  to  some  sand  which  fell  ia  a 
rain-storm  of  Oct.  20,  — 

"  Thit  Mnd  Is  *uppo*ed  lo  bave  oone  either  Tram 
t1i«  Uukimliin,  nrtho  aew  volcano  ailJaMO 1 1«  Bi^^m- 
lov.  The  forDWT  U  at  a  dtiiaaea  ol  about  nineteen 
mllct  toutb-WQSi,  but  tor  :r«ars  baa  mt\f  iasusil  forth 
■moke  or  itsnin.  'Di*  laUn  li  a  iiew  ons,  wlilcti 
made  lis  appeamnc"  ihU  tiinimer,  aiid  bur*1  out  from 
Ui«  bottom  of  HHiriiic  Sn.  It  btu  been  excMnlia^y 
aelire,  as  It  baa  alrfady  fonn«d  an  Inland  (roDi  eight 
hnndrcd  to  twelve  hundred  (set  blgh.  Acoordlag  U> 
t  he  report  of  Ca|tt.  A  ndoraon,  the  dbcoverw,  who  Mils 
one  of  tbn  ci>injMny'ii  ivMnU,  and  who  went  witklu 
two  thniiunil  ynrd*  of  It,  It  |ir«>Hrnt*  a  mn«l  niai^iA- 
epnl  »lKh-_  Tho  lire,  nmnke.  and  lav*  ate  «omln|[  out 
of  miiiy  eravke».  evvn  under  the  uati-r-llne.  Lum 
boii'Iilcn  are  kbot  high  in  air,  wlilcb,  tirlhins  the 
nairr,  irn<j  forth  (team  and  a  titsttng  touitd.  U<.)[os- 
1«T  U  about  »txtj  mtles  from  h*t«,  In  >  won  direc- 
tion. Thn  new  volcano  I*  about  eno^lghth  of  a  mils 
north-went  of  II." 

This  makes  Uie  position  of  tlw  volcano,  lati- 
tude, .M"  nortli ;  longitude,  I CS*  wmI.  Tho 
San  Frawcisoo  CJironide  of  Nov.  23  contains 
a  toori^  >l<!tailcd  report,  but  adds  nolhiog  essen- 
tial U>  the  above  description.  As  this  exten- 
sive eruption  has  been  taking  place  for  some 
montlie,  it  is  not  improbable  that  the  aUnos- 
pherc  has  received  a  large  acoesaion  of  volcanic 
material  from  this  source  also ;  and  |)osail>ly  to 
this  cause  may  be  due,  at  leaat  In  |>un,  the 
appearau«e  of  the  sky  in  Novctutwr. 

It  would  mtem  a»  if  an  ex.tmination  of  the 
(la«t  particles  brought  to  the  earth  by  rain  or 
snow  would  furnish  final  proof  as  to  the  souroe 
of  the  matter  causing  the  pbenotnenon.  pro- 
vided that  it  is  not  wholly  above  the  influence 
of  the  desoendlng  precipitation.  The  force  of 
gravity  wotdd  certainly  eventually  bring  to  the 
earth  portions  of  the  material,  ft  i*  not  un- 
common for  metnoric  matter  to  he  found  in  the 
anulysia  of  rrcslily-falleJi  snow ;  and  an  anony- 
mous writer  in  the  Keio-York  henildof  Doe. 
"i'J  implies  that  the  late  snows  have  given  indi- 
cations of  meteoric  matter.  This,  if  verified, 
would  tend  to  oonfinn  the  trulb  of  the  meteoric 
theory;  bat  res^nlts  of  quite  n  different  char- 
acter are  announced  in  XuXure  for  Dec.  20, 
which  has  been  rcceivet)  ainoe  this  article  was 
iKgun.  An  analjins  of  fntitli  snow,  nuwle 
by  Mr.  Ud'bersoQ  in  Madrid,  .Sj>nin,  revealed 
the  presence  of  "  crystals  of  hypcrsthene,  pj- 
roxine.  magnetic  iron,  and  volcanic  glass,  all 
of  which  have  been  found  In  the  analysis  lately 
made  at  Paris  of  the  TOlcanic  ashes  from  the 
eniption  of  Java."  Similarly  a  microaoopic 
examination  of  the  sediment  from  a  violent 
rain-storm  on  Dee.  1 3  wait  made  at  Wagentngen, 
llolland.  by  Me-xant.  Ktiycrinck  and  Dam.  and 
eomiMircd  with  a  sample  of  asti  from  Krakatoa. 
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It  was  Ahiim]  that  "  both  the  sediment  and  the 
volcaDic  adb  cootaiocd,  (1)  bidaII,  transparent, 
glassy  particlea ;  (2)  brownish,  half>trnnii [par- 
ent, somewhat  l11aiii«u(oii9t  liltle  hMwh  ;  and 
(3)  jet  blaok,  fihar(j-c()g«(t,  small  grainri  nr- 
aembliiig  augltii.  The  averngo  size  of  the  par- 
tides  utwervcd  in  Iho  raditneiit  wns  of  course 
much  miallcr  than  that  of  the  ooDstituenU  of 
tlic  B»b.  'I'hMc  obscrratioos  fortifS'  us  in  our 
supposition, espresscd  aboTo.thnt  the  ashes  of 
Krak.itos  h»rc  con>e  doirn  Jn  HoUauiJ." 

Thpsc  anslvaes  certainlj  tend  to  eon&rm  the 
volcanic  h^'polhesia.  tliotigh  It  is  lulerestiDg  to 
Dole  that  some  of  the  !tiili3taiic«!t  found  hv  Mr, 
MclTiersoii  are  also  eharairtwiitlk'  of  tiict«iori«' 
mattii^r.  Ttxt  evidciici;  thtii<  far  iicciimiitalvi.1 
teems  to  point  positively  to  thn  truth  of  thu 
irolcanic  hjpothi^is.  'I'lip  opponents  of  thi« 
view  ilwdU  upon  thv  improbabUitj'  of  »o  much 
mattvt'  being  tbrown  up  to  sudi  a  great  height, 
anil  of  its  rem.tining  so  lODg  a  time  in  th« 
atmosphere.  But  the  magnitude  of  the  Java 
eraption  has  certainty  not  been  overrated ; 
and  the  amount  of  material  tbrown  Into  the 
atmosphere  ttom  thb  souixm^  alone  is  probably 
sufficient  to  account  for  tlie  observed  elfucts. 
If  we  add  the  amount  from  the  Aliiskuii  rol- 
catio.  there  Is  less  reason  U>  doribt  the  ability 
of  till?  lijpotheaiK  to  acwmnt  for  tlic  quantity 
of  material  n-qnircd.  'ITic  objection  on  tli« 
ground  of  Hie  persisloncc  of  the  phenomenon 
has  licen  met  by  Sleasre.  I'reece  and  t'rookes 
on  eleclrieiil  grounds.  If  the  matter  thrown 
np  is  eb.irged  with  negative  electxiclty,  It  would 
be  repelled  fiom  the  earth,  and  ita  particles 
would  repel  each  other,  thus  causing  the  rapid 
diaaeml nation  of  the  material  iii  the  atmo»- 
phere,  and  its  retention  for  an  indel1iiit<' 
period.  The  deeline  of  liriiliant^'  turn  bveik 
slow  during  the  time  it  ha»  lieen  observed  In 
this  ountr)-.  In  tlic  llttwaiiao  Islands  it  is 
still  a  marked  phenomenon,  nflor  a  lapse  of 
several  months.  Wo  may  therefore  expect 
that  for  some  time  to  come  we  shall  obserr« 
it  under  favorable  weather  eondilions.  but  that 
it  will  gradually  become  leas  prominent  until  U 
to  known  onlv  as  a  faet  of  post  history. 

W.  fm>N. 

V^biBgloB,  D.V„  Ju.  1, 1M. 


WBIRLWINDS.     CYCLONRS,  ASH     TOR- 
NAt>OBS.i~Vll. 

Wb  are  now  prepared  to  consider  and  ex- 
plain the  actual  <liatribution  and  motion  of 
oydones. 

The  limitation  of  violent  oyclonea  to  the 
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ocean  is  natural  enough :  the  level  surface  of 
the  sea  allows  a  great  aocnmnlatiou  of  warm, 
laoist  air  biifore  the  upsetting  begins,  and  per- 
mits the  fiill  stnngth  of  the  winds  to  reach  a 
very  low  altitude.  On  lanil  the  air  never  waits 
BO  long  as  it  may  at  Hca,  before  upsetting :  it 
never  becomes  so  moist;  and,  when  in  motion, 
the  inequalities  of  hill  and  valley  liold  back  the 
lower  winds  by  friction.  On  land  the  strong 
part  of  the  cyclone  is  relatively  higher  tliati  at 
sea,  aa  the  records  of  mountain  obscr^'atoric-a 
show :  and  we  know  less  of  it. 

No  violent  cyclones  are  known  to  have  oc- 
curred within  four  hutidi-ed  lulk-s  of  the  equa- 
tor. 1  lenK,  —  when;  the  air  la  warm,  quiet,  and 
heavily  charged  with  moisture;  where  heavy, 
quiet  rains  arc  fVoqiienl ;  when;  Ihtr  <»udltiona 
ahich  have  l»ren  mentioned  as  essential  for 
Btartiog  a  cyclone  are  of  common  occununoe, 
— cyclonea  arc  nevertheless  unknown.  They 
occnr  often  enough,  however,  in  the  erabry* 
onlo  form  of  thunder-showers,  but  thoy  never 
reach  the  adult  stage ;  and  this  must  bo  be- 
cause at  tlie  equator  tlie  deflective  eQect  of 
the  earth'.'*  rotation  is  zero,  and  the  innishiug 
winds  are  allowi-d  to  move  directly  toward  tho 
low-pressure  (;i-ntr(>  and  fill  up  tlie  dcpreaslon, 
instead  of  increasing  it  by  Ihcir  dellcolion  and 
their  eeotrifiigiil  force.  From  this  we  li-arn, 
that,  while  warmth  and  moistui-e  may  bf  miKl* 
ctent  to  begin  a  cyclone,  they  alone  cannot  main- 
tain it.  There  would  be  no  violent  cyclones 
if  the  earth  stood  &til!. 

It  micUt  bo  inferred  from  this  that  cyclones 
should  uien-jise  in  frequency  and  intensity  as 
we  rewdo  from  the  equator  toward  the  poles, 
for  in  the  higher  latittidcm  the  earth's  deflective 
force  is  known  to  increase.  It  is  true  that 
storms  are  much  more  nvqncnt  in  high  lati- 
tudes than  near  the  equator ;  and  this  is  veiT 
likely  due  to  the  greater  ease  with  which  mocl- 
crate  indraughta  are  here  deflected  so  as  to  pro- 
duce a  central  baric  depression.  But  the  mont 
iniense  stornia  are  all  within  tliirty  or  thirtj-- 
Bve  degrcej*  of  tlio  eijuator,  because,  in  more 
polar  Ifttitndex.  the  air  ia  not  warm  or  moist 
enougli  to  co-operato  elToetivt'ly  with  the  rtcflcc- 
tiv©  forces,  and  produce  ^-itilent  winds.  It  has 
already  been  explained  that  a  rising  column  of 
moist  air  cools  more  slowly  than  one  of  dry  air ; 
and  on  this  there  was  shown  to  depend  much  of 
the  greater  energj-  of  oceanic  storms  over  tliat 
of  desert  whirls.  It  should  now  be  addc<l, 
that,  of  two  ascending  currents  of  saturated 
air,  the  warmer  will  rise  much  more  vigorously 
ttian  the  cooler :  hence  the  warm,  aaturated  air 
of  Uie  tropical  sea  tireeda  hurricanes,  cyclones, 
ond   typhoons  of  g«'ater   nlrength   than  the 
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■tonus  Ibat  tin  nuMd  in  temperato  Istitudmi, 
sIUmhi^  tbc  latter  (Mitnumber  the  former  on 
aoooonl  of  the  more  effective  aid  of  the  earth's 
roUlirc  deflection  at  a  distance  ttova  the  eqna- 
lor.  _ 

We  niusi  ot^xt  examine  Uu:  lauae  ttial  doler* 
mines  the  i>eaBou  of  cjrdODCi',  tliroirn  thcni  near 
tlw  western  ehore*  oT  Uicir  oveatis,  and  requires 
tbem  to  moTfi  toward  or  parallel  to  (ho  ensU 
•ro  ooast  of  the  adjoining  ooutiiM^nts.  Tliia 
win  be  found  to  de|)«nd  on  the  general  circuLa- 
tiOD  of  the  winds,  as  may  be  seen  on  esamin- 
ing  tilt  nir-eurreDU  of  the  Xorth  Atlantic  st 
the  seasons  of  the  moat  frequent  bnnicanes. 
Poor  has  eompiled  a  lUt  of  hurrlranes  observed 
in  the  Weat  Indies  i'mev  Hl^.t.  unio*intinK  lo 
three  bnndmi  iind  sixt^-liw  in  all;  und  of 
these,  two  hiindml  and  rightj'-scrvn,  or  nearly 
eighty  ptT  tvnt,  occurred  in  July,  Aiigimt,  Sci*- 
lember,  am)  October.  Now,  these  arr  tin-  very 
moiiUis  when  the  eqnatorial  calms  or  doldrums 
are  furthest  north  of  the  equator,  and  hence  in 
a  position  to  allow  the  embr}-onic  storms  to 
develop  by  the  aid  of  the  earth's  defleotiTe 
fonce.  At  other  seasons  the  trade^wiiids  ex- 
tend nearer  to  the  i-quator;  and  tlien,{n  ulnti* 
hide  where  storms  miglil  grow  if  once  stnrtLt), 
tiie  steady  blowing  Iriulrit  prevent  even  tlie  for- 
DMtlon  of  an  embryo.  Thf  few  stonns  that 
oecnr  at  theic  ottior  seasons  have  less  evident 
cutae«:  titey  may  arise  in  conflicting  winds, 
and  rosy  tic  fairly  thrown  among  those  unex- 
pUincal  effects  that  we  call  acddental.  Uuc« 
formed,  the  <itorm  is  carried  aUtng,  by  the  gen- 
eral circulation  and  by  the  strong  ninds,  to- 
ward the  West  liidifH.  Oti  ueiiring  tliera.  it 
morea  to  the  iw>rtti-w<-itt  and  iwrlh.  mostly  be- 
csDse  branches)  of  tlie  triidc-wimlit  hen-  turn  to 
thai  direction  in  Itie  oyelonc  »ciiw>n,  ko  as  to 
an^d  lite  ntoiintninti  farther  weat,  and  to  ruu 
up  over  ttH-  warm  ian<l  of  our  country ;  partly 
because  of  ttie  oonlinuat  polar  tendency,  or 
excess  of  deflection  on  the  northern  side  of  the 
stonn.  Even  if  the  goneral  siuface-uinds  do 
not  blow  along  the  storm-tracke.  It  is  very  prob- 
able that  tiie  upper  cnrrent,  returning  fliom  the 
eqnatorial  calmi  toward  Die  jtrevailiiig  westerly 
winds  of  the  tenijiLTat*!  Intittideji.  follow*  a 
eoone  doaety  parallel  to  llic  average  of  tlie 
CTdoiM!  pntlts ;  and  there  is  good  reason  to  be- 
lieve that  tlie  npjier  winds  hare  n  great  control 
orrr  the  storm's  progression.  If  the  storm 
slionld  begin  on  the  eastern  side  of  t)ic  Atlan- 
tic, it  would  probably  be  held  so  near  the  equa- 
tor by  the  indrangbCof  the  trade-winds  ihst  it 
oould  not  reach  a  destnicUve  size.  The  greater 
Atlantic  harricanee  are  therefore  iboso  liiat 
twgiii  in  the  wesieni  part  of  the  calms  or  dol- 


drums when  they  are  farthest  ttom  tlie  equa- 
tor, and  then,  passing  along  their  curved  patbSt 
tJilce  the  West  Indies  and  our  soiiib -eastern 
coast  on  their  way  up  into  the  Xorili  Atlanlifi. 
As  tbev  go,  ihv'it  diami'ter  greatly  imjteaaes ; 
liecause  tlwy  draw  lliuir  wind-HiiiniIy  from 
longer  distances,  und  because  in  llic  tem|)erale 
latitudes  the  earth's  deflective  force  i*  grt^nter 
than  It  was  in  the  tropics.  But  with  this  in- 
crease in  diameter  there  comes  a  diminulion 
of  Intensity,  because  the  winds  are  cooler  and 
«onUdn  less  vapor ;  and  finally  the  storm  dies 
away  when  the  weakened  updrai^ht  at  the  cen- 
tre faiU  to  throw  itd  overflow  outside  of  the 
limit*  of  the  whirl.  The  tilorm  is  them  not  work- 
ing its  way  :  iViclion  will  soon  cauac  llie  winds 
to  cease,  and  the  disturlMuioe  wilt  oomo  to  an 
end. 

As  fbr  the  South  Atlantic,  it  possesses  no 
cyclone  region,  bccaii««  the  doldrums  never 
extend  sonth  of  the  equator.  In  spite  of  the 
sun's  passing  to  the  south  in  winter,  the  heat- 
equator,  which  determines  tlte  position  of  the 
dotdnims.  hiinlly  passes  the  geographic  equa- 
tor in  tiM!  Atlantic  ;  tlie  i-xccsh  of  laikl  in  the 
Dortlicrn  bi'uiiE*|itKTt',  and  thi;  strong  general 
winds  of  the  sotitbern  heniUphcri^  keep  it 
back:  and  so  the  South  Atlantic  has  no  cy- 
clones such  as  occur  in  nil  the  other  oceans. 
Ilie  cyclones  of  tlie  I'acitic  and  Indian  oceuns 
dejiend  on  conditions  such  as  tiave  been  de- 
scribed for  the  Xorth  Atlantic.  'I"hcy  are 
commonest  In  the  southern  hemisphere  in  Fob- 
ruari-  for  tlie  same  reaaoii  Itiat  they  are  most 
rre(|uent  in  tJie  northern  in  the  months  about 
September.  • 

We  have  now  considered  the  origlu  and  mo- 
tions of  tbc  cyclones  and  hurrlcjinc*,  and  the 
regions  of  their  occurn^uc^-.  'Hiis  study  haa 
its  highest  aim  in  giving  timely  warning  of 
their  approach  and  in  <)evisiug  ndes  for  avoid- 
ing them.  If  their  tiac.ks  lay  over  the  land, 
til*  telegraph  could  in  all  cases  give  sufflcient 
notice  of  their  coming,  for  their  motion  is  slow ; 
l)Ut  tliey  are  at  sea  during  much  of  their  life, 
nnd  the  questions  now  arise.  How  can  tiie  cap- 
tain of  a  vuMel  gain  ttie  Grst  intimation  of  their 
coming?  uikI.  What  utioiitd  he  best  do  to  avoid 
their  dangcrouK  centre  ? 

Tlte  storm's  (.-iirlic^ft  irffecl  on  the  atmosphere 
is  shown  by  the  baronieter.  It  is  onlinarily 
slated  tiiat  the  flrst  elTect  is  seen  in  a  diminu- 
tion of  pressure  ;  but  it  is  ren'  probable,  both 
fi-om  theory  and  from  careful  obaervalion,  that 
a  sl^bt  abnormal  increase  of  pressure  precedes 
this  diminution,  llie  tropical  seas,  where  cy- 
clones are  most  violent,  have,  as  a  nite.  very 
anudl  and  very  rare  inegular  changes  In  at- 
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nKMpbcric  prasurc :  nnd  cnn<riil  wmtvliiiig  will 
pn:lty  snTcly  show  n  risii>g  l^romi'lfr,  nn  Ihc 
■nntilns  of  Ligh  pr»ieiin?  ttint  siirix>iini1>>  thc^ 
stoTiD  (we  fig.  8)  moves  over  lh«  obserter. 
The  w^nthcr  mar  stil)  bo  clear,  aod  the  wind 
moderate  and  from  Its  iiormni  quarter ;  but  thia 
ehoDge  in  the  glass  deuiandn  renewed  watch- 
fulness. Liil  lu  stijiiiose  that  audi  an  observa- 
tion t)«  made  on  boatil  a  re«9t*J  l.ving  Mint  of 
the  Ivi-:tM-r  AiitilleM.  The-  cliarl  mImh*  itio  ca))- 
liun  Ibnt  Ik-  U  in  rbe  stormy  twit.  He  may  lie 
dircictty  in  the  path  of  the  advancing  Biurm, 
where  he  will  feel  it*  full  violence:  and  li« 
must  initke  tho  b<«t  of  bis  way  out  of  tt.  Fol- 
lowing tbe  risiDg  piessnre,  three  other  aigos 
of  increasing  danger  may  be  observed,  —  flrati 
fitiot  streamei's  of  high  cirriia-clouils  may  be 
■  seen,  slowly  advaucinn  from  the  H>tilh-eait  t« 
the  north-neat,  or  from  Ihe  ea*t  to  the  we«t, 
in  the  high  overfiow  fhwi  tin"  slonn'it  wntre ; 
IhiN  iii))>in))Ilton>i  i-tiaii);<'  may  turciini)uuiy  the 
ri»it^  of  (he  baronielrr.  or  nwiy  Ik;  fimt  wX'ii 
whi-n  the  iMtmmctor  i»  highest :  Moond,  th«  b«- 
Tomctcr  begins  to  fall,  slowly  at  first,  Init  moiv 
and  more  quickly  when  it  reaches  and  paaaes 
tweuly-nine  inches ;  the  reasel  is  then  withia 
the  li'roiu  of  the  storm :  third,  the  wind  has 
ahifted  so  as  to  blow  Trom  a  distinctly  northern 
quarter,  and  its  ntrcugih  gocft  on  Iiicreaaiiig : 
this  ia  the  iinlrauglit,  blowing  Btjiiralty  toward 
the  centre.  Thtm^  i«  then  no  longer  any  ques- 
tion that  u  slj>rm  is  npproactiing  ;  nnd  as  loon 
>s  ■  heavy  hank  of  clouds  makes  llscif  sasn, 
moving  tKiulliward  ncross  the  eastern  horijtoii, 
tht-n  the  central  part  of  tlte  stonn  is  in  sight. 
TlieiM"  clouds  are  the  conderfted  vapor  in  the 
rising  central  spirals,  and  raiu  is  falling  bom 
tfa«m.  In  deciding  on  a  ooiirae  to  be  pursued, 
the  Srst  point  to  be  dctemilDed  Is,  where  ta  the 
storm's  centre?  That  beii^  known,  Ita  prob- 
able palli  can  be  laid  liown  with  con»iM«mhI(> 
certainty  in  this  [>ar1  of  the  OM-an  :  nnd  Ihen^ 
perlin|i^.  the  greatest  danger  tnay  he  avoided. 
But  h(?rc  a  very  pniOical  difficulty  arise*.  To 
fiixl  the  iliivL-tion  of  the  atonn-contrc,  wc  must 
know  the  incurving  angle  of  the  wind's  spiral, 
— the  angle  of  inwai-d  inclination  that  it  makes 
with  a  circle  whose  centre  is  at  the  storm's  een- 
tre.  The  earlier  students  of  the  iiuesUon  — 
Dove.  Redfleld,  Reid.  and  Piildington  —  con- 
sidered the  course  of  wind  to  be  eouct-nlric  cir- 
cles, or  inward  spirals  of  very  ):ra<liial  pilch  : 
BO  that  they  said  llw  iiielination  of  lihc  wind  is 
praetically  Ktro.  and  n  line  .it  right  angles  to  its 
counw  roust  W  a  i-n<lius  tending  to  the  centre. 
I.alcr  studies  showwl  this  to  bo  incorrect .  The 
inclination  of  the  wind  inward  IVoro  the  circle's 
tangent  was  found  lo  vary  (him  30°  to  40'  or 


hVC:  but  it  was  thought  Uinl  thiit  inclination 
wax  symnietricJU  on  all  sides  ;  so  thai,  with  an 
average  inclination  of  30",  th«  storm's  wmlrc 
muat  always  bear  ftO"  to  the  led  of  the  wind's 
course.  Finally,  the  most  i-ecent  results  seem 
to  show  that  the  wind's  course  is  neither  circurl 
lar  nor  symmetrica  I  ty  spiral ;  that  the  wind's 
inelination  is  very  distinctly  dilferent  in  dttl^r- 
«nt  latitudes,  on  dilfemnt  sides  uf  ilie  stonn,, 
in  the  different  eondiliona  found  on  aea  and 
land,  at  dilTereut  di»tanccs  from  the  <M:ntn'  and 
at  tlifTenint  altitudes.  In  so  compliiyili'd  A 
case,  much  judgment  will  bo  required  to  find 
where  the  utonn-ccntre  lies. 

First,  in  regard  to  the  latitude  of  a  storm. 
Without  eonsidering  its  progi'ession.  the  nearer 
it  is  to  the  equator,  the  less  its  indraught  winds 
will  be  deflected  to  the  right  by  tlie  earth's  ro- 
tation,—  the  more  nearly  radial  they  will  be. 
But,  as  they  nM»'e  « ith  unich  energy',  they  will  _ 
gain    in    rolar\'    motion    rapidly    ns    ihoy   af 

tiroach  the  c^ntn',  and  there  will  whirl  an>ur 
a  nlrooat  perfect  circles.  Storms  in  low  lati- 
tudes will  therefore  tend  to  have  a  compara- 
tively small  but  violent  central  whirl,  ouly  ouo 
or  two  hundred  miles  in  diameter,  within  which 
the  winds  may  be  almost  circular :  and  the 
centre  wiU  there  be  nearly  at  right  angles  to 
the  wind's  course.  Farther  fN>m  die  centre,  the 
winds  would  be  nearly  radial :  and,  if  storcua 
could  arlsie  oti  Uit.-  eciuntor.  Ihvy  would  Intvc 
simply  radial  imlriiughts  with  a  very  small  cen- 
tral whirl-  On  Ihi-  cither  hand,  in  the  Icinpcratc 
7x>nv  the  irillowing  wind"  will  be  strongly  dc- 
tlcrted  to  the  right  of  their  intendetl  path  ;  and 
they  must  depart  widely  fiom  a  direct  lino  to 
the  centre  of  low  pressure,  forming  a  wliirl 
often  one  thousand  miles  in  diameter :  but,  un- 
less they  inclined  iuwaM  at  a  dblinct  angle,  it 
would  take  them  too  long  to  reach  the  centre, 
and  their  strength  woidd  be  lost  in  ovej-coniiug 
fi-iolion  on  the  way.  Their  average  imliuntion 
Ia  thererore  well  marked.  The  steeper  incli- 
nation of  the  winds  close  to  the  centre,  ob- 
serveil  in  some  northern  storms  (Toynbee), 
may  lie  an  effect  of  the  tornado  action  in  the 
cyclone,  yet  to  be  described. 

Second,  in  regard  lo  the  sides  of  the  storm, 
as  atTected  by  its  progression.  The  inclination 
will  generally  be  leas  than  the  average  in  fh>nt 
and  on  the  right,  and  greiiter  in  lite  rear  and  on 
tlic  led  of  Ute  centrR;  for  in  whnti-vcr  manner 
the  storm  ndvanet^,  either  by  bodily  transfer- 
rein'c  or  by  sucei-ssi  ve  tramiplnnting,  the  motion 
of  the  wind  muot  pnrtnke  botli  of  the  direction 
of  whirling  and  direction  of  progress,  when 
seen  by  an  obsener  not  moving  Id  either  of 
tliesc  directions.     In  the  case  of  bodily  trans- 
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farraioe.  th«  direction  of  th«  wind  as  shown  )^~ 
a  rane  will  be  the  simple  resulunt  of  its  whirl- 
ing and  prof^mtlro  notions :  in  the  case  of 
snooeMiYC  tr&ns|il»ntiRtit  ii  will  h<^  tlt<^  result- 
ant of  the  earth's  tk-fli-inin^  roroi-  ami  a  curve 
ofpnnmit ;  ■  curvo  of  purwiit  iMtin)^  (he  jKitli 

IfoiUowvd  T13-  n  tiodv  moving  toward*  »  point  tbxt 
!■  vontiniially  cfannging  its  poaitiofi.  In  sitfaer 
MM.  the  eflvct  mar  be  suffidently  represented 
br  0g.  1^  in  which  the  broken  arrows  Bbow 
toe  motion  of  the  wiud  witii  reapect  to  tlie 
tdonn-reatre,  and  the  straight  dotted  line« 
measure  ibe  reIoclt,v  of  Uk-  storm's  ndrance. 
The  wind  will  svein  I0  Mow  along  the  result- 
ant oT  these  two  dirvrtione,  as  fttiown  by  the 
ftall  arrowa:  and  the  resulting  inclinations  are 


KW.  III. 


yw.  t», 

^Banireatiy  Icca  in  IVool  tlmn  in  the  rear,  and 
leas  ou  titc  right  than  on  the  left.  With  the 
Tariution  of  inclination,  there  will  be  an  iu- 
tersc  diangc  in  the  wiml'a  vcWitv.  It  will 
blow  raster  on  the  right  and  rear  or  dangerous 
side  of  the  storm,  and  slower  on  the  left  .-«nd 
&«nt  or  manageable  side.  In  the  North  Atlan- 
tic, where  the  stornid  oft<-n  wove  rapidly,  while 
Qe  prevails  KHitb  of  the  centre,  ven- 


modemte  winds  may  blow  on  the  north ;  the 
dilferenoo  between  the  two  being  abont  twice 
the  storm's  progreeaive  motion.  The  ciiange 
in  Inolinatton  baa  been  abown  to  occur  in  some 
of  the  West-Indian  bnrricaives.  but  it  is  not 
very  proiiounoi-d  in  tJic  tand-atorms  of  the 
tvmjwrali.!  zone.  It*  W-ti  appHvatioii  la  In 
Hlonna  on  mounUiin  suniinitfl:  as  on  Mount 
Wasliington  (tig-  19),  ntid  again  in  the  c-aMi 
of  the  outflowing  winds  lu  the  npper  half  of 
the  storm,  as  shown  by  the  motion  of  cirrus- 
clouds,  and  illustrated  in  fig.  iO.  Of  course, 
io  this  case  of  outward  motion,  tlie  leea  incli- 
nation is  in  the  rear,  and  Ibo  greater  in  the 
tnat. 

Third,  in  regard  lo  land  and  wen  storms.  The 
inclination  will  lie  gr«!atcr  in  Uhi  former  tlian  In 
the  latter.  On  the  sea,  the  centrifiigal  force 
of  the  earth's  dcUcction  will  be  most  pro- 
nooncod,  and  the  winds  will  be  more  nearly 
eircidar  than  on  land,  wbere  friction  will  tend 


to  destroy  their  original  motion,  nml  so  allow 
them  to  run  more  dircetly  into  the  s^nn-eeu- 
tr«.  This  is  ftUIy  tmme  out  by  observation, 
and  is  especially  well  shown  in  the  contrasted 
caaes  of  Btonns  ou  tJie  o])poeite  sides  of  the 
Dortbern  AtUuiUc.  Fig.  21  shows  an  areraee 
storm  in  the  eastcni  Uultod  States,  about  readj^ 
to  embark  on  the  ooean ;  ami  in  tliin  the  incllna- 
lion  of  tite  winds  i«  lean  tin  Uie  eoa  than  on  the 
land  si<le.  This  cfli-cl  U  ilnubtlciUf  ]>TO(Itic(yl  in 
part  by  tlie  prixTtling  wiKiition  eoiKx-niiuy  the 
ftont  an<l  rear  sides  of  the  storm.  Itut  iu  ux- 
aminii^  a  storm  ju«t  uboot  laodit^  on  tbo 
wostcm  shores  of  Kuro[)e,  as  shown  iu  fig.  22, 
it  is  seen  tJiat  here  the  fh>ut  winds  have  the 
greater,  not  tlie  leaser,  IflollnatioD :  benoe  posi- 
tion in  regard  to  the  centre  cannot  be  the  cause 
of  the  dilfcring  Indinalioiw  here.  A  better  ex- 
planation Ifl  found  in  tiie  fact  liiat  the  eastern 
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dde  of  the  storm  rvccfrcs  its  winds  IVom  the 
land,  and  tiK  vrcsteni  side  IVoin  tho  Ken ;  nnd, 
in  ftcCOfdunoo  with  thii,  the  citstcin  sido  sliouLd 
hare  the  greater,  and  th«  wesKm  side  the 
IcRSCr  inclination,  as  is  the  cose.  The  fact  thnt 
European  etorms  ha\-e  a  lesa  velocity  of  pro- 
gressioD  thau  those  fa  tliEtt  couutry  wotild  stUl 
fbrUier  allow  tlie  land  and  sea  condltloDa  to 
control  the  iucliiiation  id  the  former  region. 


rw.li. 

Fourth,  it  is  mnmrnt  from  all  the  preceding 
vitac*  that  the  outermost  witidx  of  a  storm  are 
nearly  radial,  aod  that  their  direotion  becomes 
more  circular  as  they  advance.  This  results 
directly  from  the  faster  motioD  and  less  radius, 
ooDaequently  the  greater  centrifugal  force  near 
Hke  Gontre,  and  requires  no  special  lllaslration. 
It  need  only  be  uoi*>d,  lu  reoalling  the  firat  or 
latitude  conditJon,  that,  at  Iar);e  diittancca  fhtm 
the  centre,  erjiialorial  ntonna  are  generally 
more  radial  than  those  of  the  tvm]Wratc  zonea  ; 
but,  at  small  distances  from  the  centre,  tliis 
rule  may  hare  to  be  reversed.  This  is  quite  in 
Hcoordancc  with  the  greater  turn  but  less  ir>> 
tensity  of  the  storms  in  the  temperate  zone. 


vm.1t. 


Fifth,  in  regard  to  altitude.  The  absence  of 
■trong  fKctfon  will  allow  the  upper  winds  to 
whirl  in  oven  more  clrcalm-  paths  than  they  do 
at  aea.     Indeed,  at  a  moderate  altitude,  aay 


7,000  feet,  the  winds  ara  probably  perfectly 
circular  in  the  core  of  the  storm ;  aiul  at  a 
little  greater  height  they  assume  an  oiilward 
inclination  as  they  change  to  tl)c  outward 
spiral  of  the  upper  overflow.  It  is  common, 
therefore,  to  note  that  the  surface- nimls  of  a 
storm  are  not  jiarallel  to  the  motion  of  tho 
clouds.  As  the  latter  are  more-  fully  in  control 
of  the  earth's  deflecting  force,  they  will  always 
tend  to  tlie  right  of  the  former;  and,  id  the 
extreme  cwntnist  of  surfiiw- indraught  and  np- 
pcnDOst  outflow,  the  cimis^clouds  may  drift 
slowly  (in  appearance)  90' or  120"  to  the  right 
of  tho  surface- win  da.  It  ts  therefore  itauaJly 
to  elorm-disturbances  of  the  general  atmoa- 
pheric  circulation  that  tlie  irregular  drif^iug 
of  different  cloud-layers  ia  to  be  ascribed.  Ana 
now.  after  this  lon^r  digression,  we  may  return 
to  the  rescue  of  the  VMsel  In  tlie  West-Indian 
hurricane. 

(To  hf  BMIhllKlf.} 


TffE  BUSINESS  OF  THE  NATURALIST-^ 

TuBSadety  of  lutturKllil*  of  Ibu  euiern  United 
Stalni  I*  an  KuaclnllOD  In  which  all  prellmin&riei 
should  bo  lirlef,  and  dremnnlout  ■prt>chi'«  out  of 
pUue.  Our  Rnl  ufllclal  meechij;  at  .Sprlngflrltl  wms, 
lioweviT,  iilmost  wholly  occupied  wllli  llie  l«i;hnlcjj- 
ltlc«  of  orgniiliAtlim,  and  v«  ncci-txarily  ^mi«  but 
llitlo  llmo  to  olhor  niitior*.  The  dtcncIiLncu  nt  tliat 
meethig,  oii  accouut  of  the  [intuml  >v(;r*lon  of  Ml* 
entinc  niMi  to  delalU  of  such  an  uninteresting  nature, 
WM  nnal],  eomparcil  with  ihc  numbers  now  [xesent; 
and  our  l!*l  of  inenibnrii  U  iImi  nu>r«  tban  doable 
what  It  wa»  then.  Under  these  elrciimrtanfM  a  fnw 
prcllininnry  wordi  of  exi>1aiiiitii)[i  wilt  not  br.  wholly 
without  utefulne.u.  Our  corrujpoiidfuoe  with  iclon- 
ttBc  msn  also  show*  that  the  norrlly  of  tho  otgaat- 
xatloii  and  objects  of  this  loclcty  mqulrei  sone 
explanatiMi  In  a  coiaprubeudve  and  condentied  form 
from  some  one  ponon. 

So  far  a*  I  ara  aware,  this  I*  th?  flnt  attcinpl  to 
fona  an  aatoctatlon  tor  the  tranuctlnn  of  wbat  may 
be  called,' without  derogntlou  to  tin-  dlitnlty  of  our 
future  labon,  Ihi?  buslncsi  of  iintitraUits. 

Heretofore  «cl?ntlflc  uanclalloiu  bare  bMU  founded 
and  conducted  upou  the  Mok  Ihtii  ibe  Icchnlrnl  iiit«r» 
eats  of  BciencQ  ««ic  necasMLrlly  rnseparabln  from  the 
re-inlt«  of  nclmtlfiti  work,  nnd  should  he  considered 
by  Uie  aame  l>ody  which  aluo  ntt^nda  to  the  pKieuta* 
tlui,  dUcuwIon,  And  publlcntlon  of  the  recorda  of  dls- 
eoTory  and  r«*niireb.  It  him  Meuied  to  nts  for  at 
laast  fiiTcn  year*  put,  that,  on  the  contrary,  a 
dlrtilou  of  lal>or  wn*  ncenunry,  and  ought  to  be 
brought  sbaui.  The  technical  Itlei  of  icknco  have 
tncTeatod  to  nn  enormous  ejiteiit  within  the  last  dec- 
ade; sDd  some  etfretual  mesni  o(  mutual  cultttie  and 

'  ASimm  JullvrrrJ  In  Nt»  Totk  btfoM  lln  »o«*t)r  of  n«- 
snlliM  of  Uie  Tuictn  I'niicil  ^uiiw.  Ora.  SI,  by  lli*  pmidvst, 
PtotnHT  Alphpnt  ltr>U  of  iVnbriilitc- 
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0O-oftermti«D  ihoulcl  b«  found  vhldi  cnn  be  of  Krcu 
teiwRt,  DM  only  to  ilxu^  irhioi*  apporiunllle*  have 
bwn  «imU,  bat  *tio  not  tets  u  thoM  wbo  u«  capable 
4f  OOntribullDB  Moot  in  sticfa  »  scheme  for  the  g«n- 
«nl  pwd  of  •deacD-wmkoni.  Tlie  mnto^l  of  fellow- 
WortLcM  not  only  ((Jmulalvn  llic  InU^llocl  m  Its  b«t 
«Sonji  In  th«  iiTMeDCU  uf  H|iprecl*iivv  bearer*,  but 
flnAblM  tba  miiid  to  broaden  ita  outhxA,  and  aTold 
tlM  cflecto  of  the  clohicr-llkn  Mditdoa  In  abttroetlon, 
wblefa  hu  had  (ueh  faKlaaUon  for  ih»  atail«nl«  of 
All  acw.  and  wlilvh  liai  alto  had  auch  leriooa  effMia 
upon  ili«  nMfulneai  of  fndivMunl  life.  The  raiacon- 
cepliuna  and  dtfieultlu  wbteh  adenee  h«*  to  eonund 
with  haTc  alN>  bMome  of  g(t*(«r  importance;  uid 
one  h.-u  only  to  mcniloa  lb«  word  '«lvlsc«tloa'  to 
JOsUty  thia  rennark,  and  at  the  sanM  time  indk«t«  n 
8eld  for  pnwUcal  c&brt  on  the  pari  of  thl«  toeietjr, 
vbleh  nlKiaU  bear  good  tnili  In  tbf  Imiordlai*  tniure. 
Ib  tact,  wblcbnicr  itajr  we  lurti.  whelLvr  to  the  piuvly 
practical  deiaili  of  nukin);  atcUuns,  or  other  prepan* 
tloni  in  any  bnuieh  of  natural  aclence,  or  to  tbe 
broader  qneslkini  of  a  t«pfanlral  nature  which  lni«r- 
•KtlMpobliCUlarjte,  weflotl  In  e>«ry  direction  path* 
of  nMf«ln«M  opening-,  which  muit  Ivad  to  beneOclal 
rMulIa  fof  (Up  future  of  iclcnce  and  (cl«nce-irarl(er«, 
if  proper)/  and  luJicloiuly  handled. 

11i«y  Men  to  u*  to  embody  qneitlon*  which  ar« 
Tital  to  the  BnlnDpedcl  progivM  of  M:i«oce.  We  am, 
It  li  trae,  f  vt  along  whhout  any  efforts  to  amdlorote 
the  prc*«nt  condition  of  RRaln;  but  will  ihl«  b«  the 
IDOet  44i*lrablc  roiir*^  tor  the  InlcrMts  of  *clenc«and 
for  our  uvn  tulnre  suti-il'aclioaf  Will  the  suotilit 
flf  time  we  nuty  gain  for  iiivotUgation  l>y  remalnhig 
at  hooM,  and  eiandlng  aloof  from  dlMurblng  eaiuea, 
repay  na  for  Ibc  ineTJtihle  lots  of  induence,  and  the 
poaalble  loee  of  tutnre  faeililSeti  fur  Ibe  proeccutlon 
of  work?  In  some  clmei  of  work  indi  InfMB  an 
Mtr*  to  be  rinitrd  upon  ui,  or  onr  Immeillale  nccee- 
•on,  throngh  the  niowth  «(  Ipiorxiit  prejudieea  we 
haTe  taken  no  trouUe  to  correct  or  prevent 

An  aide  writer  in  S<ien<e  ol  Oct.  2S,  on  Ibc  *iib> 
}ect  of  Tivliectlon.  point*  out  tbe  necMilty  of  taking 
■oqiM  ImmnlUte  atepe  for  tbe  intormatton  of  tbe  pob- 
lie  upon  thi*  qucation,  and,  il  se«iua  to  ui,  ii>e<  rery 
able  nrgumeata'io  luppon  the  eoneludon.  whMi  l«, 
that  "the  only  duiccr  11m  In  the  Ignorance  of  the 
graftt  majority  of  ordinarily  weil-ioforiDed  pe<iple  r«- 
gatding  tuch  nibjecta."  Thla  writer,  in  conclu»Ion, 
tentaria  with  grcAt  force,  "  .f*cr<c|ri  not  pnhllctty, 
b  what  Anfrtcan  phyMology  bae  to  r«ar.*' 

Iha  locitty  may  dieagree  with  me,  and  perhupa 
tOBMM  U  nanecCBMry  to  l*lce  any  active  Mepi  in 
lUt  direction ;  but  tiM  unavoldabtc  nffects  of  the  gnn* 
cral  di»amlon  of  *acb  a  queetlon  will  he  v<>ry  rtaa- 
tBiinjc  lo  the  n>en  wbo  will  have  (o  hear  the  brunt 
of  the  tyiming  alnijq;le;  aDiI  erery  one  who  takes 
part  In  it  will  find  that  hi*  opiniona  and  future  course 
may  be  mom  or  leaa  Inllnenced,  and  perhape  even 
detcnnlnnl,  l>y  what  be  may  hear. 

Tliote  mn»t  derpty  InKteMed  b)  the  American 
■aaoclalion  will  aumiy  be  willing  to  grant  that  tnch 
qoaaUotiican  bemoreetteelivoiy  haiMlled  In  aiioctety 
eompMed  otf  purely  profoulonal  men,  whoee  andi- 


vfdrd  attention  can  be  glren  to  lli«m,  wboee  Inter- 
Ml  le  of  tbe  deepest  nature,  and  who  can  be  do- 
peoded  upon  lu  giro  luflieieut  time  aiul  work  whan 
appointed  on  eommtUeea. 

Another  qneetionwhteli  aeenu  to  me  of  abeorbtng 
(eueral  Intemt  relatee  to  a  nrnUer  about  which 
greM  diBenncd*  of  opinion  may  exiu,  even  among 
•cientlflc  men  tiMmwlTee:  and  In  thla  1  speak  purely 
M  an  advoeM«  of  aim  aide.  ^^Iiat  can  we  do  lo  oall 
the  atlenitoo  of  tbe  ln«tltutloDf  of  leomluK  to  tbe 
foci  that  Ibetr  dutlea  to  acience  and  the  future  of 
Itimtigatlon  drmand  ■  olutngo  of  pollcyt  Through* 
out  Um  country,  and  even  In  the  hlehcr  inititutlona, 
false  Tiewe  are  prevalent  with  regard  to  the  quallDca* 
tloiie  tif Bteaary  for  taioliing  edencg.  We  Dnd  tclnnon- 
beftclilng  placed  on  the  lame  basi.i  as  moUiematlc* 
a4id  the  tanglufM,  in  which  books  are  the  neceaaary 
media  for  the  commuutcatioti  of  idea*.  It  ii  com- 
mouly  RuppoMd  that  a  nan  con  learn  hia  leeaon,  and 
repeat  it  to  tcfaolon,  and  tliat  one  may  he  a  good 
teacher  of  a  adcDce  of  obaen'atlon  witbont  t>eiug  hlni- 
••11  en  obierver.  In  aonie  plaoei  BT«n,  a  tendency  lo> 
want*  tnveetlgatiou  la  considered  a  disquallScaUon, 
eiace  it  withdraw*  the  mind  from  giving  full  ott^n* 
tlon  to  the  pnctlcal  dutlei  of  thttdasaroom.  Inetich 
place*  education  la  mesaured  by  tbe  luantlty,  and  rule 
of  thumb,  by  tl»e  amount  ol  kuppoead  knowledge 
gained,  without  relation  to  bow  It  Is  piiued.  or  what 
bablU  of  mind  art  ailtlratcd  in  the  opeTnlEDsi.  Un- 
doubtedly, the  teacher  in  Ruch  plnco*  may  need  und 
acquire  n  certain  aoiuunt  of  dexterity  and  mcoe**  a* 
a  mental  toxidermUt;  but  that  he  will  ever  loien- 
tlonalij  train  a  slnKle  *ludent  to  do  original  work  le 
beyond  iMllef. 

Tbe  tUglit  amount  of  respect  and  eanddcrntlDn 
abo«-n  to  tbe  clainu  ol  tlie  inreetlgator  are  In  pa/t  due 
lo  thi*  eril,  and  In  pott  to  a  ciutom  which  li  excee- 
itrely  bard  to  dejil  with.  We  njfor  to  the  habit,  tery 
prevalent  in  IhU  country,  of  aendlng  Chlldrtn  to  Iho 
same  coJlrf;e*  at  ublcU  the  parent*  tltciBielvee  liave 
been gnutuatiid.  ThlibablC*bow**oiiMaign>of break' 
Ins  up,  and  tbe  technical  achoole  ere  doing  tine  work 
lu  thia  direction;  (till,  tbe  American  tnlnd  i»  comer- 
Tative  in  respect  to  editcatloti,  and  tenda  to  keep  the 
hereditary  collrge*  foil,  Irreepcettve  of  their  intrinsic 
worth.  If  ihcao  liitiitutton*  ihonid  bat*  to  rely  aolely 
upon  their  educational  attracUotia,  we  ahoald  and 
that  the  indlvidnalily  of  ioatructora,  their  repulntiun 
(or  aound  learning  and  orlglaal  thought,  and  their 
capeclty  to  do  tlie  blxbeat  kind  of  teaching,  would 
eventually  coaoiwtiid  the  eame  nepect,  and  pcrhap* 
the  aaice  emolanenia,  ««  in  Gennony. 

Can  we,  aa  a  body,  arrive  at  any  general  agree- 
ninnc  of  what  ihould  be  done  with  regard  to  *ueh 
vital  <|U«sllont?  orcan  we  even  do  any  thlntc  towards 
the  foriuntlun  of  ui  opinion  of  wli.-it  it  would  be  dealr- 
able  to  tlo?  This  last  mult  will  aecni  lame  to  many 
•oergetlcmlnda;  but  the  apeaker  in  old  enouish  to 
have  eeen  the  mighty  effects  of  active  and  dcttvrmlned 
ablation  upon  what  U  familiarly  known  an  public 
sentiment.  Sooner  or  later— and  genenitty  much 
•OolMr  than  any  but  the  moat  aangiiliir  agitator  cau 
a&tidpate— Uie  time*  become  ripened,  and  the  iMt 
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•lep«  0(  thu  proMU  ot  ebaagt  la  the  nirw  order  of 
Uiiai^  follow  in  n^d  saeeeMiou.  An  cvoni  majr  bo 
long  In  prcpitnulon,  bill  ll«  coniummailon  Uk(w  place 
wllh  a  Ta[ildiiy  wbt«h  mu*t  Iw  «zpcrkuc«l  to  t>«  full; 
aj^Kdued. 

AnotLer  qimtlon  of  Iho  grefttcBt  uid  at  prment 
time-ttbMrblng  Inli-rrsl  U,  wbnt  can  be  done  lo  forc« 
tbc  KcbooU  to  propcrlj  pr«pftr«  Muiltnu  tor  Ib«  «a1- 
itfiu  Mid  uiiivvniilM?  W«  tiM  tlM  wonl  'forvo.' 
nulirr  than  '  Induce,'  b«cau»e  all  nrgam«iila  except 
Ibosc  which  can  be  inpportcd  by  lliA  preuiiro  ot  ttia 
RiitrancR  oxamlnalloiu  fall  Co  *wak«n  theM  »cIioi>ts 
to  the  ueeda  ot  •oieu««-'U«ch«fS  iu  Uiate  hi^Mr  liuU- 
tutktus.  The  following  KDiarks  Apiivarad  In  Stitnet 
of  liaj  IS,  1883,  Mid  can  be  used  approprUt4!ly  In  lb  Is 
connection:— 

"■tn  III*  brivf,  Inronml  <Uvi<il<>ni  l«bloh  UMk  plue  U  ib« 
Bjrttfttld  1D<fllln|)»  Kiac»pln]an  wju  vtrj- fmtnlly  «Kpr««*<1, 
■tiU  *«■  ef  tb*  moil  Imporuai  ttDtMlou*  vlib  vhloh  vc  ham  to 
dMi,  and  one  wliLcli  iMtil*  laimoitUU  BlUotlon.  h  the  pirTpftm^ 
HOD  »nm«ry  for  iht  *may  tt  nainnl  h1C'Ii»  In  wllrgoi.  Tlig 
ftiHl  dUflanllf  In  makliic  A  ti](xe**  pf  «nt1v^  InvtriKltnn  tn  Ilia 
■sMKaalisIn  ihcIUtiliM  notunc  juunii  mui  in  IwriIji  knowi 
•nhu'  how  w  obunr.  ot  hov  m  think  jtbout  IMIa  if  obHnBiIan. 
HI*  •dncMIOD  Id  ilnl  llan  iiTiTjr  dcDclrui,  or  •]••  caUrnIji  Kuit. 
leg;  ba  !■  ultorlf  hglploH  sttboul  bit  boalu,  ud  drm*  qulu 
nubia  «•  Mr  orUi  curtclala  ficu  bi  blDi»ir.  Nn  nihn  brush 
anhf  furrkalam  I*  «  iDdllFlfUlr  imtril  h;  ihc  pn-inntirtT 
■ulH>olaaiid  undifiiilHL  It  ]«  llin  nfrrHi  at  right  [hat  tlip  col- 
Isgn  pruCmor.  wllb  •  *loi  of  truio  tuny  Iu  alKhly  nir'i.  •buu  M 
lian  BO  (uk<  Ihn  Tain  uli'mpt  to  Uacb  tbc  IovhI  alrp  Id  Ilit 
ObHffTitlonal  feclcrnuoj,  UDibudu  whiffh  <ui  ahirm  fuaruiio* 
■ii>e*H  to  ImporDnB  to  ihr  ct«  aud  iha  Bind  lbs  ndlinciiU  ur 
•denottviRiuI  b*  vrnpUhjrM  i^iid^t  niiAh  ooodftloiv-  UorvoTpri 
U  !•  a  miller  tur  the  JivpfM  n>«Tiii,  Uial  joaat  atti  ■hi>  an 
•Don  Is  b«  In  phwni  la  tbr  vorM  tthutt  Ibof  baio  Do  book*,  and 
tthvrvUiv  koeiii-u  darvlBa  of  Ibv  pdwwra  cif  olHtrvalian.  and  Uin 
Jodfmtalof  Cictt,  va  domauiled,  abould  In  to  manyuatea  liavo 
Do  opporlunllf ,  cr  DBil  lo  nnna.  vIUjft  In  trbncit  nt  wliogv,  for 
the  aaqaUrtloD  of  a  tralalflf  upon  «bkh  Uic  lon^  uf  ihoir  klfv- 
work.  Ill  itit  lirfvcniimbrraf  pMfrHlootand  oHUpaiiont.  Ii  do- 
pcntloot. 

■'  li  U  to  bo  bopad  ihat  ohv  Doeda  onlj  lo  montlon  iU^-ii  oliJ«cu 
ai  thMc.  to  liaapflik  Ibr  Uil*  iKw  oHKlaUun  ih<  •yiopath]!  and 
mpiinn  or  an  luninlliU.  and  tarooti  vorkor*  In  •olune*." 

In  tbe  above r«iuBrli>«ipc«Miuuiagii'ent<io[iluioDii 
•OBM  of  which,  we  know,  ulll  nie«t  with  goueral 
■j^Tobatltin.  anil  other*  will  very  proparlr  W  rcgirddd 
M  nwrely  paraonal  vl«wa.  We  shitll.  however,  have 
altatned  tb«  object  for  which  thin  uddresi  wta  writ- 
ten, it  we  have  made  It  evident  Uikt  tbta  aifdety  cMi, 
It  It  \><i  Ml  dlipaiiiil,  Ukr  up  qucatlOB*  o(  the  hl||bs*t 
Iniportanc*  to  tbc  public  Hrvice  of  •eience,  and  help 
towards  tlidr  suIuUun  fay  ita  dellbi-ralloiiB.  Wc  be- 
iiere  it  CiUido  tbii  wbGreverlt  can  unite  the  majority 
of  ■ctcniini?  men  in  opinion  and  In  otTorC.  Tb« 
poir«r  wblcli  can  bo  wivlded  by  tucb  an  orgaiil nation 
Is  in  exact  proportion,  not  Ui  Ita  numbers,  but  to  ita 
««rD«atneai,  ilctermlnation,  and  capedally  Itafoarlcu 
•uppon  ('(  what  l»  Just  and  right. 

Aftnr  prffrrlii}!  further  to  llic  work  ot  Uie  luei«ty. 
afi  uutltiieJ  in  the  aitlclu  ilrrAd;  roferrcd  to.  Pro- 
feasor  Uynll  ppocfcdcd  :  — 

Bnougb  pftpetB  lo  occupy  nearly  the  wliule  iloas 
which  CIU1  b«  devol«d  to  tbem  will  l>e  aimuunced  by 
Ihr  Bpcreiary.  Tlioiish  11m!M  and  kindred  lubjeeu 
will  bo  our  ntnat  UnportaDl  ob]*cu,  it  waa  dii«  to  tbo 


V)ciely  to  «bow  that  Ita  aeopc  waa  not  neceiMrlly 
wholly  confined  to  audi  dntaiU;  and  tlila  we  have 
end»avor«d  to  ac«omi>ll4h  In  tb<i  flrit  part  of  the  pre- 
ceding mnarks. 

In  DODclualon,  «ro  beg  le«r«  to  report  thai  the  «x««u- 
tlvft  oominltteo  haa  hail  ktaiI  rv*iiotialblIltlea  tlirual 
upon  it  aince  tlio  llr»l  ni*i.'Unji.  Tlime  tliry  have  cn- 
deavureil  to  nirel  to  llie  bent  ot  llivir  ability :  and  «« 
believe  (hat  the  preacnt  allendancc,  and  the  iumij 
honorable nnmeaon our liat,  will  helptociti^nuate  the 
errore  Inseparable  from  linslc  and  ovrrwork. 

In  placp  of  rr«te<»ur  Clarke.  wb<i-«  ab«euce  Id 
Rumpe  ue  rvgn^t,  tlic  executive  tomtiiiiiee  ajipujnted 
Dr.  C.  &  Mlnot,  and  be  liai  faithfully  and  acceptably 
pertonnni  the  duty  of  secretary  jiro  Ion. 


THE 


SEW  MORPHOLOGICAL  ELBMF.ST 
OF  THE  jii.oon. 

WiTniin  recent  ye«n  It  hu  been  ualabliibed  bvyood 
doubt  by  the  labor*  of  Haycm,  Rliuiaxcro.  and  oOxttt, 
thai  tber«  Mtsta  in  tb«  blood  ot  inanxioalt,  and  ap- 
jwrcnlly  of  other  verlebratM,  a  third  type  of  corpiuck, 
diflrvins  morphologically  (rom  both  tbe  red  Mid  tbo 
wblte  corpuiicle.  and  pOMMllng  certain  diatinctive 
propertiM  of  ihe  KveatCAt  Importance  In  oaffiilatlon. 
TbuM  cleiivcDla  wr?r«  called  hetnkloblMta  by  llay«in 
upon  the  luiipoaltlon  that  Uiey  ar«  erentually  trstna- 
toiTued  into  r«d  corpuaclan.  A*  this  view  la  bjr  no 
niciuiit  eDtablidbed,  It  will  be  bett«r  to  apeak  of  tbem 
%M  blood  •platen,  the  miuie  given  to  them  by  BitsoMro. 
Thnae  blood-platea  niuat  not  be  confounded  with  the 
'  iiivlslUa  oorpiuclM '  ot  Morris.  The  latter,  accord- 
in);  to  tbe  teatimouy  ot  most  obMrvers,  are  ilmply 
ordinary  red  cor|)Ui»cloi,  from  which  the  baeinoftlubin 
baa  been  rnmoved  by  the  method  of  preparation. 
A*  niijjht  Im  anpp^iMil.  the  presriico  ot  thcac  bodlea 
naa  more  or  Itss  clvkrly  noticed  by  aome  of  the  ataiqr 
obaervers  who  fur  ytArs  paal  have  made  the  blood 
a  anbjeet  nt  i  nveatlgatjun.  Tliat  (bey  eaisipeil  detec- 
tion in  the  areat  majority  o(  c.iant,  la  oulng,  doubt- 
leta,  to  the  very  rapid  iklteraliuns  which  they  undetfO 
after  tlie  blood  ii  aliod,  ttnleaa  oapeclai  nieaanrc*  arS 
taken  to  prc«ervi>  then. 

To  Ilajeiii  beloiiga  the  credit  ol  tbelr  real  iliscovorr. 
nia  inreitlgatlon  of  their  form,  and,  lo  a  certain  ei- 
tcnt,  of  their  pmpcrllea,  waa  so  thorough,  and  bit 
method  ot  di^Rioiiitrallns  llieir  preaenec  (o  almplc, 
that  tbe  ati«utloii  ul  otii«f  observers  was  forced  to 
theaiibject;  aiidhiireaolla  werewioucouOruwd.  with 
the  (ixceptlon  of  oertoln  details  ot  atruoturc  which 
ai«  still  open  to  InvestlKatlon.  On  aocnunt  of  th* 
quiekneet  with  which  they  ar«  dMtnqred  after  lh« 
blood  baa  escaped  from  tlie  v«M«bi,  it  la  neessaary  lo 
make  use  ot  certain  prcacrvadve  liquid*  which  have 
tbe  power  at  AxIiik  theae  oorputcliu  In  their  iiomiJ 
aliape.  Tbeti>liiti»n  recommended  by  Hayeiulscom- 
poaed,  of  water  200  parts,  aodium  cliloride  1  pwt,  •»• 
dlum  aniphalc  &  parts,  and  marcurtc  chloride  .SO 
part*.  Hiuoi'^M  r««omin«nds  a  .1^%  aoluijon  at 
sodium  clilortUe,  lu  which  some  methyl  aniline  violet 
lu*  been  added.  Oiuic-acld  solution,  1  %,  may  alio 
Im  nscd.     To  obtain  good  apeclmi^n*  of   tlie  blood- 
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pbtM.  lb«  totlowin^  mtthotl  ts  Hijate"t4iil  bj  Lftker.. 
A  drop  «f  prcwTTUire  liquid  it  pUcMl  on  ttu>  «lid«. 
uid  a  ilrop  of  Uood  on  the  cov«r-ilip,  axiA  \b«  *lip 
laid  quickly  on  tbc  tilde,  no  tHu  Uia  two  drop*  come 
ia  coniacu  A*  iiuay  u  pouiMe  of  tha  red  ootpoic}** 
an  then  dnliwd  off  tijr  nMaut  of  ■  t>l«««  of  t\\/W- 
pxpcr  applied  to  the  slip  an  tlie  dd«  ap(>osil«  to  tlie 
drop  "i  preanr alive  lh|Utd ;  or  thn  two  dra|a  may  b« 
plac-d  ou  the  tilde,  vtA  tbe  coier-tUp  laid  on  fmm 
the  dtln  of  the  pTwemUire  liquid.  Tli«  mi*  precan* 
tion  which  It  li  nM«Marr  toobMoreb  ti>lo«easIlttle 
Urn*  at  poMlMe  iu  tr*ittf<mBJt  tba  Uocd  to  the  pm- 
Mrratiirc  liquid. 

ObUtlBcd  In  tbii  way,  the  blood-pUtM  of  tbe  ibhid- 
mal  are  mcUl,  non-nuclvatcd.  dlMoM  bodiei  from 
one-fourth  to  oue-lialf  Ibe  (io  ot  thp  rvd  mrpasclca. 
IIay<7n  aunes  that  tli«y  an;  bi^cinicave,  tike  the  rad 
oorpnxle*,  and  that  many  of  them  bare  a  difht 
(teeniah  or  yeliovlsh  color  dun  to  t]i«  pnuenee  of 
haieiDogloUn.  BUeoaero,  oa  i]i«  oibor  hand,  uialn- 
laioa  tb.M  they  an  perfectly  colorieas  and  not  M-con- 
cave.  Majct  rapporla  Raydra'f  itatemest  with 
ngard  to  tbe  |ire«ot)i^  <if  haofnoislobln  In  toono,  U 
kaat,of  Uiebtood-pdtex;  wbil«  Laker  ibinlc*  thai  the 
palo  grocuisb  hoc  pMiesied  by  tbein  la  oiring  to  a 
teflMilOD  ot  llflbt  tmni  thir  upper  aurfaee.  The  Hme 
UntQUirb«ub»erT«tllnwhll«coTpu*clcii;aad,  fnrthar- 
BOM,  when  Ibe  btood-plaw  an  collected  In  iimmbs, 
thtacolotdoei  not  become  mace  diBiincl.  Lukercon- 
flnns  Hayem't  tfAMmnttt  that  the  plates  are  U-coti* 
oareh  and  saya  that  he  hu  oflon  obtained  from  tbom 
llie  well-knuwn  vptital  pbcDotuciKiii  shown  by  the  red 
coi^acleaL  The  blooi|.plat««  occur  Iu  coiiildetable 
Iiuinb«r*.  Accotdlng  to  naycm,  tbey  are  forty  Umei 
■Doreniunerous  than  the  whlti;  corpmelR*.  and  imnty 
Uaic*  1e«  Btimervui  iIihq  tbu  n?d  eoq'"*'^'**-  SUln- 
Im  rnartnt*  have  bui  little  Kction  upuo  thenu  WaUr 
oniMa  meet  of  tbrm  tn  dlnappeur.  though  sonie  Indt- 
Tldnal  plates  may  n»«lu  It*  itctlon  for  a  long  ttme. 
Dlhtt«M>ltitio4i!iof  acetie  acid  orcitiistic  alkali  i|ulcUy 
dtwro;  tlwin.  while  a  SS?  solutkQ  of  c»ii*tle  putoafa 
b  without  any  marked  action.  Laker  itnteo,  tliat.  In 
d)ejr  gennal  behavior  lowanl*  n-nsenta,  Ibey  rwom- 
bl*  most  the  nucleus  of  the  wlilu*  corpuscle.  With 
r*)caid  Vn  tbctr  origin,  nothing  U  kuowri.  That  they 
■re  not  simply  rcmnanla  of  broken  down  while  cor* 
piudea  la  evident.  In  tbe  flrti  plaM,  from  the  typical 
fonn  tbey  poaaen.  arid,  iti  the  Kcond  pljtco,  tMoi 
Una  dlfl^'TMiee  In  cbemieal  cotDpoaltiOo  between  tli« 
tWO)  aa  ahawQ  by  nuigenta.  Bizzuzvru  has  prured 
oonclnBlTCly  that  Ih'^  am  not  pallioItiglcAl  fofm*- 
tlena  arblng  afur  tbe  blued  has  bKii  sbcd,  linn*  he 
kM  Bern  and  atodied  theui  in  tbe  ra«ae(iieric  blood- 
TnKlinf  living  animal*. 

Hayan  beiiflTCa  that  the  btood-platea  are  finally 
transformed  Into  r«d  corpufclm.  HI*  maiona  tor 
ifal*  belief  are  as  follows:  I.  Tbey  poaaeM  a  similar 
form:  3;  Thay  have  a  (bnllBr  elieinloU  corapostlion, 
both  conlaliit»K  luieniogloUn;  ^  The  appearance  of 
many  Intemiedlaie  forms  betw««n  ih«  typical  blood- 
plata  and  the  onlliiacy  red  corpitsde,  eapt«ially  In 
canals  patbologlul  condition*— after  a  severe  heiu- 
enluffa,  for  fntUlWC.     Dltdcr  thotc  coudiliona.  Hay- 


em  siAiot  tliat  th«  plates  beeoaw  more  sbiuidaDt, 
atvil  gmdnally  return  to  their  notnMtl  proportion  •■ 
iIlc  numbrrof  redcorpuKlesiBcreaaea,  In  tbomalD, 
these  staicmenta  an  conAmad  by  llayc4;  but,  as  w« 
ban  nld,  tb*  tlmllarlty  la  form,  and  the  prmneo 
or  ha«ii>Oglobbi,  are  denied  by  oUiere,  especIaOr  Bl(- 
zoiero;  and  neither  BlaoMro  nor  Laker  was  able  to 
detect  any  Intermnllatn  torm»  betw^n  the  blood- 
platee  and  the  red  corpitsclea.  Perbapo  the  most 
IntereKlng  result  that  lus  come  out  of  ibe  study  of 
tboM  dement*  I*  the  knowlmlgn  of  th«  Important 
ptart  they  tako  in  the  coaxnUtio»  of  )<lood.  This 
liroperty  has  b«eii  thoroughly  Inwaliinttecl  by  Bitjta- 
eero.  Bis  CMietusiona  may  be  briefly  atotrd  a*  fol- 
lows. Liquldt  which  have  a  temdwcy  to  prareui 
coafttilatJan  also  ptveerro  tbe  blood-ptataa  more  or 
leM  oompl«l«ly  from  d«struolton.  EsperimeRt*  made 
upon  blood  kept  wftliin  tbe  living  Uood-reenl  show 
that  oa  long  ■»  the  blood  remain*  nnnoa|tii1at«d  Uie 
blood-plate*  era  unchanged,  white  tbe  rapid  coagu- 
lation ot  pOTtiona  of  .tbe  blood  lenioved  from  tbe  vat> 
tel  la  alwaya'preoeded  by  a  destruction  o(  the  platM 
and  the  formation  fiom  them  of  granular  masaea^ 
When  a  drop  of  blood  t*  whipped  with  small  threads 
tor  about  fifty  seoonds,  tbe  IbreMls  withdrawn, 
waahod  gently  in  .1^  %  ■odlum-diluridc  (olutlnti,  and 
tbenexainlnnl  nnitoramlcTOMopeln  tbe  tiMthylnied 
soda  Dotuilon,  they  are  seen  to  be  covered  with  a 
layer  of  platee,  together  with  some  while  corpuKlet. 
If  the  whipping  b  coatinitcd  longer,  the  pUiot  are 
converted  Into  a  firaaular  mate,  and  cnrared  with  a 
layer  o(  llbil&e.  It  this  process  to  recerMd,  and  a 
slow  BtretUB  of  blood  it  allowed  to  pau  over  a  thread 
watched  under  the  microscope,  the  dlifcrent  slagai 
of  the  prooea*  can  be  observed,  —  the  dcpo«itlon  of 
the  plates,  Uielr  fusion  into  a  granular  mast,  and  the 
sahi*4:iMni  formation  ot  tlbrlne.  When  one  of  those 
tbreada,  to  wUcb  tbe  blood-plates  and  a  few  red  and 
while  oorposclea  an  adhering,  la  added  to  a  liquid 
containing  tbe  two  fibrfne  factors,  bat  not  llbrine 
tstment,  coagulation  takes  pla«e.  That  tbb  ooagiila- 
llou  Is  not  owing  to  the  thread  or  to  tbe  red  corpus- 
cles b  ea«[ly  demoiutratod:  it  maat  result  from  the 
addition  of  tither  the  white  ooqinaoles  or  the  blood- 
platea.  When,  however,  bits  ot  iUsu««  rich  in  leuco- 
cytes— luch  as  tlie  spleen,  lympb-gUnds,  modiilb  of 
bone — arc  added  to  tbe  above  liquid,  no  coagulation 
at  all,  or  else  n  very  lro|M>rfncl  coagulation,  followa. 
Tbe  Inference,  Iben,  is,  tliat  the  coacuUlion  In  the 
Srtt  case  resulu  from  tbe  addition  of  liie  blood-pUies. 
Ia  Ills  latest  eonmunlcatloii,  itlxxomrn  si.it«a,  that  If 
to  a  t«w  drops  of  peplonlsed  plssina.  wliicb  coagu- 
lates very  slowly,  tome  water  or  carbon  dioxldt  Is 
added,  auil  the  preparation  la  examined  under  the 
micrmcopo,  the  blood-plates  will  be  seen  ooUeclod 
Into  large  beapt  In  which  the  ludividuai  bioud-pUtcs 
may  still  bu  reoognized.  In  a  few  mlnuioa  tlie 
platea  fute  logelher  into  a  granular  maat  n'lilch  be- 
come* vaRUolaicd.  and  at  tills  moment  coagulation 
boglns.  From  tbe  periphery  ot  the  puiiiilar  heapa 
hundreds  and  iboosands  of  Sne  prucewes  radiate,  and 
form  a  iietwnrk  whtcb  slowly  spreads  Into  tbe  tur- 
roimding  plaama. 
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BbnoMro  altributai  tho  ori^n  of  thrombi  In  blooil* 
iMHIi  to  tiiQ  dMtractioD  of  tli«ae  Gorpu»cle«.  H« 
ttM  b«an  &Ue  lo  wucb  th«  proec«>  of  fomulioD  iu 
tlis  DCMnUria  reMele  ot  lirlnit  antmaU  nlicn  >  lc*lon 
of  Um  wnllii  of  Ui«  veuels  whb  |iroduc«il  in  any  waf . 

In  th«  blood  of  onltnali  with  uucleutcd  red  cor- 
piucles,  Uajem  Iim  dcaeribwl  *  lorm  of  c»rptucl« 
irlticb  hu  properUea  aiMkiBaai  to  thotc  poiwued 
by  tbc  blood-plattt  of  m&mmiU-  Th«M  corjiutnlct 
may  bn  prMcrred  for  stud)-  by  tbv  me  ol  the  liquids 
mentloiwd  aboTc  Tlx-y  arc  colorictt,  nudeatMl, 
■Ughtlr  flalleava  bodio»,  bnarlng  a  pMinl  raaem- 
blanCR  In  tliape  to  tli«  ml  cun><^°lM-  itioutib  wiml)j 
moru  clongiufd  at  i>ii«  or  both  of  the  palv*.  Tbey 
yary  greally  in  si>v>  biit  a*  a  mlo  are  somi-irliat  larger 
than  Ibe  whit«  corpuscle*.  Tli«j  art  dliilliiguliihuci 
fmin  tbn  white  eorpiUGlea  m&lnlr  by  a  dlllereiiMi  In 
form  anil  by  the  change*  vbicli  tliejr  undurf  u  after 
the  blood  Ilm  boaa  >b«d.  Tbe  whtti^  corpim^les  are 
alwayi  room  or  leaa  >pli*rlca1,  wMlo  the  plntM  an; 
lUtt«n*d  dlika.  AfUr  (be  blood  lua  been  shad,  tbey 
beeome  oxcoodluKljr  tImou*,  and  form  gmnulM' 
maSM*  Irani  which  fibrous  procenos  radiate.  Tbeir 
fnuetlonftl  value  In  coasulaitou  appears  to  bo  thn 
tame  a*  that  uf  the  blood.p1si«a  lii  manimAl*  with 
iioti-uucloalcd  reJ  eorputidcK. 

WlLUAM  11.  UOWKM- 


TBB  COMSTOCK  LODE. 

Geohffg  of  tit  Comtloct  lodt  aad  tht  Wiuhoe  dia- 
trid-  ny  Gkosor  F.  Beckkh.  (Monugrapha 
U-S.  rcol-  iiurv.,  iU.,  with  an  atlas)  Waahing- 
ton,  1883.    123  f.     4°. 

TiiK  ai>i>eAranf<>  of  the  eocoDd  of  lliv  new 
BoricN  of  monographs  published  by  the  IJ-S. 
geological  survey  will  be  greeted  with  pIcMurc 
by  the  •oieiitific  world,  not  only  on  nccoant 
of  tho  amount  of  new  informatiou  it  contains 
regsuding  thl^  goolopoal  and  physical  character 
of  one  of  the  inoit  imjiortani  or«-de]>osIU  on 
tbe  globo,  but  also  us  an  index  of  the  Increas- 
tog  iotemst  which  in  being  lak^n  in  tlila  coun- 
try In  a  very  importiuit  but  comtwraUvely  ncir 
braucii  of  geological  rcsoarcli.  Bc«It«r'n  ri-jwrt 
contains,  with  gierhnps  one  t^xocptioii,  tho  most 
oonsiderulile  contribution  yet  inadi.'  by  an  Amer- 
ican to  mii^roscojjtcnl  petrography,  and  deserves 
for  this  reason,  aside  from  Its  other  merits,  high 
ooinnieD<lntion. 

Retting,  for  a  historical,  economic,  and 
technical  trcjitment  of  the  Comstonk  lode,  lo 
the  works  now  In  ])n!pnratlou  by  Me.Hitrs. 
Lord  and  Eckart,  thu  author  devoUia  himself 
to  a  purely  scientific  inveittigalion  of  tbi»  inter* 
G«ting  region.  A  rf.»um4  of  Iho  resalts  reached 
by  Ton  EUchthofcn,  Zirkcl,  King,  and  Church. 
U  given,  wbldi  is  followed  by  a  detailed  de- 
scription of  the  rocks  in  oonnecUon  with  whloh 
the  orv-dei>03it5  occur.     Ttiis  work  is  oarenillj' 


done,  and.  nolivitjislanding  a  very  nppnreot 
lack  of  a«|uaititance  with  the  literature  and 
many  important  method*  of  modern  petrogra- 
phy, i«  a  valuable  iwiilrlbution  t<>  the  subject. 
For  iostance ;  the  nclnnl  pn-^i'iice  of  the  sus- 
pected Bodnlitc  In  tbe  grnnit«  might  easily  have 
been  placed  beyond  a  doubt  hy  a  Kiniple  ml- 
erochemical  test.  Again  :  the  measurement  of 
extinct!  on- a  ogles  would  have  been  much  more 
satlst^tory  had  tbey  been  made  on  cleavage 
piecea  ttom  their  idoLated  powder  instead  of  in 
the  B«clions ;  while  Boricky'a  test  would  cer- 
tainty have  yielded  as  good  reaulta  as  f^zabo's. 

'I^ic  variely  of  rocks  in  the  area  studied  to 
very  great,  comprising,  in  order  of  Ibeir  ages, 
graoito,  melnmoqihics,  gramitar  itiurito.  por* 
phjTitic  dioritc,  mctumorphic  diorite,  quartz- 
|)Orphj-r>-.  earlier  diabnse,  later  (linbasc,  earlier 
horubionde  andesite,  nugilo  andesite,  later  horn* 
blende  andesite,  and  basalt.  None  of  those 
exhibit  In  their  occurrence  or  structure  any 
thing  very  striking  or  abnormal.  If  we  except 
tbe  sodalite  in  tbe  granite,  whose  presence  is, 
however,  left  verj'  doubiftil.  Of  especial  Inter- 
est are  the  dooompoMltiuii  i>roceH»cs.  which 
hlTO  altered  the  locks  in  l.lie  area  between  the 
Coinslock  and  Occidenlal  lodes  (itniost  past 
recognition.  These  arc  thought  to  be  <iue  to 
solfataric  action,  which  was  not  CArlier  tbao 
the  eruption  of  the  later  hornblende  andesite ; 
and  they  have  received  a  good  share  of  tho 
author's  attention.  All  the  rocks  of  this  area 
are  equally  deoom|>osed :  and.  in  the  case  of  all, 
the  same  minerals  have  undergone  the  same 
alteration.  Hornblende,  angite,  and  mica 
change  into  chlorite,  and  this  in  turn  gener- 
ally l«  cpidoU!,  though  sumelintcs  lo  n  mixtnrc 
of  qaai'tx,  calcUo,  and  Unionite.  The  foisi>ar 
becomes  filled  with  secondary  fluid  inclusions, 
and  finally  forms  a  mnss  of  enlcito,  quartz, 
and  a  substance  of  unknown  character,  which, 
according  to  the  author,  is  certainly  not  kao- 
line. 

Hy  far  the  most  interesting  results  of  the 
author's  studies,  from  a  petrographical  stand- 
point, are  those  arrived  at  In  reference  to  the 
origin  and  nature  of  that  much-discu^cil  rock- 
tj-pc,  propylilo.  As  i*  well  known,  this  ii.imc 
was  given  by  von  Richlbofon  to  certain  early 
tortinry,  andcsitic  rod(s  of  Hungary,  possess- 
ing a  fibrous  green  bornbloiidic  constituent  and 
a  granitic  habit.  Doth  von  Itichthofeu  and  Z!is 
kel  regarded  the  Washoe  district  as  a  locality 
where  this  type  was  especially  well  developed  ; 
and  the  present  author  entered  upon  his  work 
fijlly  convinced  of  the  correctness  of  their 
views.  All  tlte  more  interesting,  then,  is  the 
fact  that  a  oareftil  and  elaborate  study  of  tlte«e 
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Tery  rocks  forced  him  to  the  opinioa  that  pro- 
pTUt«  bsa  DO  right  whateTer  to  be  regarded  S9 
au  fndepcodent  roc)c-ly)>«,  but  Is  Always  an 
all«ratiou  [iroducl  of  diabase.  dIorit«,  or  ande- 
tlle.  by  the  diai^e  of  llie  biailicates  to  uralitn 
or  clilorile. 

In  rlinptor  ir.  the  autlior  divoiisM*  lh«o- 
retically  tlie  structural  rcsnlU  oT  fnulting.  He 
r^anls  tbo  scbiMose  stmctnrc,  so  oltcn. ob- 
served ID  tiie  andeaitc.  as  the  result  of  faulting 
under  inWrnae  lateral  pressure,  and  shoirs  that 
•Ddi  sheet*  would  naturally  tend  to  arrauge 
tbetnsdveB  In  a  loftarllbniic  curve,  as  seems  to 
be  the  case  at  tlie  Comatock. 

The  chapter  on  rbemiittry  la  not  very  tuUic- 
factory.  But  fcvr  n«w  mck  aiinlji-Mea  nre  offered, 
and  none  nre  ably  disciwscd  in  connection  with 
tlic  micTHKco^HC  diagnosis.  The  finding  of  very 
•mall  quanUties  of  ore  in  the  aeoompanying 
rocks,  especially  the  diabase,  noold  seem  to 
snggest  Just  the  reverse  courw*  of  reasoning 
tmn  tliat  adopted  ;  and  oertalotj'  none  of  the 
facts  presented  ap[>ear  to  warrant  the  sup- 
I>laciiuK  of  von  Ridithofeii's  theory,  that  il»e 
ores  dune  ttota  grvac  dciithH,  by  one  a-tcribiiig 
their  ckixMit  to  Mgregnbon  produced  by  onli- 
nary  itolvenlit  (hydrogen  siilpbido  aixl  c»r)ion 
dioxide)  from  the  rooks  at  the  ifide  of  tlu-  loilc. 
"^bc  dtscnssion  of  the  beat -phenomena  of 
tbe  lod«  re«ei<r«8  especial  attention  in  chapter 
Tii.  'ilie  rapid  increase  of  temperature  is  well 
Jmown  to  be  one  of  the  great  hiuderanoes  in 
working  the  mines,  being  nearly  double  the 
average  obaen-ed  elsewhere.  This  has  been 
aooounteO  for  by  some  by  dicmical  action : 
aa,  for  itutancc,  tlie  oxi^Iation  of  pyrite,  or 
the  kaoIiniKulioo  of  rel«]iur.  The  anUior  con- 
cltades.  however,  in  lij^ht  of  Uie  careful  lucperi- 
mcnts  conditeteil  by  Pr.  Bams  in  rofercnco  to 
the  latter  theon,-.  thnt  !mch  an  explanstion  is 
untenable :  and  that  the  source  of  the  beat 
moat  be  songbt  in  former,  and  not  entirely 
eztinctt  voleanic  activity. 

The  obserrotions  of  Dr.  Barus,  beaiing  on 
the  eleetrtcal  activity  of  ore-bodies,  are  re- 
corded lu  chapter  x.  Itiey  relate  as  well  to 
tbe  deiwaita  at  Ktircka  lu  to  thoMf  iti  the  Coin- 
•todc,  ami.  while  not  din-oUy  jiroductivc  of 
results  of  practical  importaiKio  to  tlie  |>ro- 
spedor  or  miner,  possess  .1  verr  considerable 
sdenttSc  interest. 

The  execution  of  the  plates  and  maps  is  up 
to  tbe  usual  high  standard  of  the  survey  pub- 
lications. The  chrvniolithographio  reprwaenta^ 
tkyB*  of  rock-seotions  In  polarised  light  are 
pardcolaily  Buoceaaftal,  and,  as  far  as  mv  expe- 
rtenee  reaches,  are  the  best  of  the  kind  yet 
produoed  anywheru. 


MARTLTS  ELEMENTARY  PHYSIOLOGY. 

The  A«nan  bodg:  an  tUmtntan  (sX-foedt  0/ anatomy, 
pifrialom/.  and  kygiatt.  By  H.  Kswau.  Uak* 
Ttx.  Kew  Yotk, /fo/(,  1883.  ll-{-$56p.,  4 ph. 
illDsU.     18«.  f .     i-  . 

Trna  volume  forms  tbe  scoond  volume  In 
tbe '  American  scientilic  scries,  Briefer  course,' 
publislwd  by  the  Messrs.  Holt.  It  Is  an 
nhiidgmont  of  a  larger  work  by  the  name 
author,  and  is  intended  for  use  in  sehooJx  and 
academies.  ITio  demand  for  ftiich  a  t<ook, 
a»d  tbe  dilfleulty  of  preparing  one,  arc  well 
known  to  any  one  wlto  has  »ouglit  in  vain, 
among  the  numeroua  tcxt-bookit  now  in  tbe 
market,  for  one  really  KCicntiOc,  and  suited  to 
the  age  and  needs  of  Ids  pupils.  It  is  a  book 
of  about  (brco  hundred  and  Blty  pages,  but 
liow  it  coiil<l  well  bare  been  made  smaller  we 
do  not  see.  The  language  is  simple,  the  stylo 
clear,  and  the  book,  at  tbe  same  time,  easilv- 
comprehouRblo  and  thoroughly  HcieiiUtSc.  It 
is  elementary  without  being  superBrial.  The 
essential  fact*  are  pointed  out  to  the  pupil 
without  taxing  hia  memory  with  a  mass  of 
UDimporlant  details,  or  vexing  hiro  with  oon- 
flictii^c  theoriea  on  unsettled  quMtioos.  At  th« 
end  ot  each  diaptcr  these  are  condensed,  and 
their  connection  wliown  in  a  brief  summary, 
which  aids  tlic  meinori',  and  excites  the  interest 
of  till!  pupil.  From  the  physiological  faets  are 
deduced  the  most  important  laws  of  hygietio, 
while  the  student  gains  glimpses  of  wider  Uelds 
of  anatomy  and  zo6log.v  In  the  footnotes. 

A  new  and  most  Important  characteristic  of 
Uie  work  la  the  series  of  dircctioim  to  teachers 
for  demonstrating  on  frogs  and  rats  the  malii 
outtincs  of  anatomy,  and  for  physiological  ex- 
perimenla  aeoompan\-ing  each  chapter.  These 
are  all  elenriy  cxplniucd.  and  easy,  yet  It  is 
to  be  fiutnnl  Uiat  thoy  will  be  neglected  by 
Ibrce-fotirtbs  of  the  teachers  using  the  hook. 
Tfadr  importance  might  well  and  Juatly  tiave 
been  far  more  strongly  urged  in  the  |)roracc, 
Wo  bear  every  year  less  of  tlie  olijedions  to 
such  dissectiooa.  Tbe  great  difliciilly  is,  tliat 
most  of  the  teachem  In  our  schoolji  and  acade- 
mies have  been  utught  phj*Aiolog>'  in  the  old 
way  :  and  many  of  Incm  have  never  even  seen 
the  inside  of  a  frog.  They  greatly  over-esti- 
mate the  diflflcuUies  of  such  directions  and 
GxperimcnlJt,  and  do  not  appreciate  that  tlie 
tight  of  the  real  oigan  or  process  is  worth 
more  to  tlio  pupil  than  an  hour's  study  of  text- 
books or  charts.  If  Uie  teacher  will  once  try 
fairly  the  experiment  of  followli^  these  direo- 
tions,  he  will  be  surprised  at  the  small  amount 
of  extra  work  caused,  and  at  tlic  eothusiaata 
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whidk  ihey  call  forth  io  his  class-  ITw  figures 
of  the  book  are  large  aod  clear :  in  one  or  two 
at  the  pUtea  M>  much  has  been  attempted  that 
tbej'  appear,  at  first  alglit,  coniliscd ;  bat  tbis 
is  a  sl^lit  Menii«li  In  a  book  wofthv,  in  otii«r 
rv«p«cts,  of  all  (lumnMTiuIaUon.  Th«  book  ia 
well  fitted,  in  tlic  Inniiii.ngf  of  tlie  autltor  In  his 
prcfncc.  to  "  prcparv  the  xtiidt-nt  for  llw-  work 
of  sabaequent  daily  life  by  training  Hie  observ- 
ing and  reasoning  faculties." 


PACKARD'S  BRIEFER  ZOUlOOY. 

Z»BUgv.    By  A.  S.  pAciAan,  iou.    New  York, 
Baft,  1888.    6+a8*p.,lllMtr.     l«». 

The  Zoology  of  tho  samv  series  as  the  pr«> 
oedlng  ia  alM>  an  abridgment  of  nnd  intro- 
dautoty  to  the  larger  text-book  by  the  same 
author.  Of  the  S]b  pages  of  the  text,  only 
130  are  <levot<;d  to  invertebrates:  of  the  18(1 
pages  cl<,-voI«<l  to  vertebrates,  many  are  occu- 
pied by  laigK  and  very  oruaiuenta!  but  hanlly 
ukAiI  picturvs.  Of  abotit  300  eula,  iK)  are 
devoted  to  birds  and  mainmaU,  and  10  bo  fish : 
of  these  a  few  arc  unutoinionl.  the  ri'«t  illus- 
trations. The  rcmovnl  of  tnany  of  thcM  cuts 
W04ilil  leave  room  for  moi-e  print,  iriibout  affect- 
ing the  attractiveness  of  the  book.  The  book 
is  inlenditi  for  young  pupils,  and  yields  to  tbe 
common  prvjudioe  that  birds  and  mammab  are 
most  iiiU-r<!«lJng  to  this  class.  Vet  pi-ecisely 
tliese  animab  come  least  witblu  their  reacfa, 
ftnd  their  study  of  binla  eupKdally  liivolveei 
far  more  memorizing  than  olittervation  on  Lbe 
part  of  most  young  pupil):.  TIk-^it  naitid  pu- 
pils, in  one  afternoon  excursion.  rouUl  collect 
scores  of  inaecta.  iu  which  Professor  t*u<-kanl, 
as  his  other  books  show,  could  easily  interest 
them.  Btit  to  iosects  proper  only  10  pages 
are  devoted.  Here  a  few  pages  of  tables  for 
delermining  the  families,  at  least  with  one  or 
two  of  Uic  luoat  eoramon  and  familiar  speciea 
as  exnmpU's  under  each,  would  encourage  the 
young  student  to  new  seArch  and  obserrx- 
tlon. 

Of  most  of  the  lower  tyjwa  and  claasea  the 
young  student  svcn  generally  only  one  or  two 
spocimena,  if  any.  Here  eU-iu'.  Klinrp,  and  exact 
detluitiona  arc  needed  to  eonblc  him  to  distin- 
guish liclween  oswntial  ami  uon-eKscntial  char- 
actera.  These  we  miss ;  and  hero,  as  under 
certain  types  in  the  htrger  t«xt-book,  the  stu- 
dent becomes  bewildered  in  the  attempt  to 
burden  liiK  memory  with  a  mass  of,  to  him, 
equally  iin[)ortaiit  data.  Thifl  is  esfiectally 
noticeable  in  the  ti-eatnieut  of  the  difflcull  tvpu 
of  the  Coelciileiatfl.  but  more  or  leas  marked 


elsewhere.  The  polnta  of  aCQnity  and  difference 
between  Vtia  ttuccecding  types  aud  the  stnio 
tnral  cliaraclcriatictt  which  form  the  baals  of 
chusification  in  the  Hubdivtsion  of  those  types 
are  not  clearly  or  sharply  stated.  There  aro 
DO  grand  oulIini>«  to  direct  tJte  student's  atteu- 
tioD.  In  a  text-book  intended  excliioirety  for 
use  iu  the  laboratory,  it  is  perhat>s  a<Imissiblo 
that  topical  and  specific  chameteri<itics  shonid 
appear  ai<Ie  by  side,  and  with  equal  emphasis ; 
in  a  text-book  designed  largely  for  ase  tn  the 
classroom  as  well,  it  is  a  great  defect.  These 
outliiws  are  little,  if  any,  clearer  In  tbe  abridg- 
ment then  ill  the  larger  book.  Tliu  anatomical 
:!Uls  are  gi-nernlly  good,  but  tlu-y  iirc  most  of 
them  smul,  nine))  Kiuallcr  than  those  of  thu  elk 
or  moose ;  and  in  Home  of  tliem  iki  tatich  has 
been  attempted  that  the  organs  arc  sometimes 
difficult  to  trace.  Larger  and  more  schematic 
drawings  would  have  been  more  useful.  ]iar- 
ring  certain  of  these  defecta.  I*rofeaaor  Pack- 
ard's larger  work  is  the  best  text-book  which 
we  have  for  use  iu  our  higher  schools  and  col- 
lvg«.s,  but  It  certainly  had  not  been  improved 
by  abridgment. 


MARIE'S  mSTORY  OF  THE  SCIENCES. 

HiitiHTidfi  leUnrr*  mali^mati'jufj  ti  ph^iquei-  Par 
M.  BIAXIM1I.IK.N  MAaiK  Tomol.  l)o  Thftbs 
a  Diophante.  Vtxia,  Gaulkitr.Vil{ar$,\ZS&.  286 
p.    8". 

Tins  volume  is  devoted  to  the  mathematics 
of  tho  Greeks,  and  covers  nearly  a  tliOUNand 
years  (ti40  B.C.  to  32.'>  A.D.>. 

The  author  divides  tliL^  lime  into  three  peri- 
ods, roughly  dlaUnguiHlied  by  the  n«torc  of  the 
work  done  In  geometrv ;  the  first  period  (640 
B.C.  to  .')10  B.C.)  being  that  in  which  do  at- 
tempt was  made  Io  apply  arithmetic  to  geome- 
try, butiucchisive  attention  was  given  to  dealing 
with  and  ooniparing  concrete  magnitudes  with- 
out rt'fcrencc  to  their  numerical  measure. 
Daring  the  second  period  (310  B.C.  to  150 
B.C.).  numerical  measures  of  complex  magni- 
tudes began  to  be  investigated, —  for  example, 
Archimedes  obtained  a  Bntt  api>roximation  for 
the  ratio  of  the  ciivtim  fere  nee  of  tlio  circle  to 
its  diameter ;  hiil  tli<!  iiuna-rieal  work  was  merely 
IiMJdental,  and  was  usually  suggeated  by  some 
problem  connected  with  astronomy :  while,  in 
the  thinl  period  (ISO  B.C.  to  385  A.D.),  rea- 
soning on  concrete  magnitudes  began  to  be 
largely  replaced  by  reasoning  on  their  meaitiures, 
and  geometry  developed  mainly  in  Ute  iliroctioo 
of  trigonometry. 

At  the  beginning  of  tlie  historj'  of  each  of 
these  periods  ia  an  introductory  chapter  oon- 
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Uining  n  brier  r^mnl  of  th«  principal  cbu- 
■Cl«rulic«  of  the  period,  together  with  a  short 
acronnt  of  th«  progress  made  during  the  period 
in  <-iUrh  of  the  branched  of  the  mathematiral  acj- 
ence  of  tlic  lime,  —  geoinetr>',  arllbmelle.  pbys* 
Ics,  *Dd  Mtrooomj.  This  is  foltowc-d  by  the 
bioj^raphiGa  of  the  matliciiialiciaas  and  phvsi- 
eha  of  th«  period  and  ui  aiuiiysut  of  Uivtr 
work. 

Tbe  threw  tnlrodiictor>'  chapters,  talccn  to> 
gtther.  fonn  n  short  and  interesting  history'  of 

.       t*r«dt  mathcmsUcs  ;  while  the  biograpliies  are 
MifBcifotlf  l\ill.  and  the  aiudyses  are  remarfaa- 

[      My  dear  ar»d  coiiciBe. 


SECOXDAlty  SATTSHIES. 


Tl*  thtmttnofUU  sreondary  baUeriti  0/  P!anitand 
Faim.  Bj  J.  H.  Gladstokk  aiid  ALrBBi> 
Tribb.  London,  J/doniZ/on^  Co.,  ISaS.  (Nft- 
tare  tmei)     1 1  -<-£9  p.     14^. 

The  ralnable  papers  of  <_:indstone  aDdTrib«, 
OtIgLDaily  primed  in  N'ltnrt.  hare  been  pub- 
Hsbed  in  a  coUecWd  form  in  the  present  roltime. 
which  eoittairis  inueb  fofonuaiion  as  to  tlie 
chvinlcal  sctioiiA  going  oh  fn  Die  Plants-  and 
'^auiv  halUrnist.  In  sii«!e»l\-e  dhaptcrii  Uie 
an  coRcider  the  stubjrL-ta  of  local  action. 


the  chemical  changM  oc<nirriog  in  the  chaig* 
and  discharge  of  the  cell,  the  ftmctioD  of  tto 
solpbate  of  lead  formed,  and  some  minor  top- 
ics. The  chapter  di-voted  to  the  (bnc4lon  of 
the  ulphate  of  l«ai).  whiidt  tlifi  authors  have 
aliowti  to  bu  fonnevl  in  the  nornuil  action  of 
ihu  balt«rj-,  is  ni{M;dally  intemting.  In  the 
fonnaliOR  of  a  Fniirc  ooll,  Milpliatc  of  lead) 
originjdty  produced  by  local  action,  ia  oxiilnted 
to  a  peroxide  on  one  ptato,  and  rvdnovd  to 
apongy  metallic  lead  on  the  other ;  and,  when 
the  cell  is  dUchargcd,  lead  sulphate  ia  finally 
produced  on  both  plates.  On  recharging  the 
battery,  the  authors  oonaider  that  the  lead  sul- 
phate is  again  oxidated  on  one  plate,  aw) 
reduced  on  tho  other,  aa  wtuiu  the  cell  waa 
originally  fonncd,  —  a  jwint  wlili:h  in  a  ver}' 
prscticAl  one.  as  ttic  load  sulphate,  if  not  oxU 
elated.  Hill  soon  prore  fatal  to  the  UBoAtLne**  of 
the  cell.  'I'his  rlew,  announced  in  the  original 
papers,  is  substantiated  by  a  number  of  recent 
ex|>eriments,  notwithstandlDg  the  doubts  that 
have  be^n  thrown  upon  It ;  ao  that,  in  charging 
aud  recliarging,  the  plate  of  the  cell  la  nofr 
oorroded.  It  ii  aloo  iihown  tJiat  the  fac4 
noticvd  by  I'tanti?,  that  rI<>\-ation  of  t«;uij>era- 
tnrc  fat-ilitntcs  the  fonnaliou  of  Ihc  c«ll.  Ift 
explained  by  the  more  rapid  formation  of  lead 
sulphate  under  these  oonditions. 


RECENT  I'ROCEKOINQS   OF  SCIEXTIPIC  SOCIETIES. 


Ta^T  iMtUnT  oXltaU,  PiiHWujl't 

Dr<.  S.  — Frofrawor  W.  U.  DwtiibE  ga»n  Ui«  remits 

1  rvcviil  r».«xaniiiiatiun  by  tiiiniclt  ot  Van  DuEer*! 

i-miiio.  Cumwall  sUtiun.  Orango  countj,  Ji.T. 

fterca  low  ridge  pnwMiU  a  red  mck  of  sandnlnnc  and 

''^■Itlotaerai*,  ninnirii;  inUi  rn]  «hal«a  to  the  touth, 

in   eonucl  contoniiubly  witb   ■  hlgtily  fOMillfcroiu 

lliDCStoiM  In  neariy  vertical  layer*.     No  <Ah«r  corn- 

tliiaUoB  of  the  khid  I>  apparent  In  thka  rtflten,  tod 

'  Cbcr*  was  much  »pn.-iilBtlon  amoni  Mrlj  feolagists 

aa  U  the  horlBon.     W.  B:  Rok'^t*  eaUeil  tti«  red  rock 

the  tiiaarfco-ianaiJc  lanihlvne;  Dr.  W.  Itorton  con- 

'Mdcrad  it  ifae  Hrdhia  ifroup,  and  atiigm^d  thf  liin«> 

MOM)  KHni-  placo  Inwtr;   Prof.   Mailivr.  with  »onia 

'aftubt,  CiJiiifiimJ  with  Ilortoti.  aiKl  further  as9igD«d 

Uk  limMtoiie  lo  ili«  raUkill  afanly  tiiiiFalonc.     Prof. 

'  f>wi;ht.  after  a  tarcdii  *tudf  of  tli<!  locnllty,  li  tafli* 

'ftrd  thai  Ibi!  rnd  m>^ki>  arn  of  th« Medina  tpoch,  and 

~  tlM  llsMstoncs  lower  ll«til«rt>en( ;  l>ut  by  the  fonOl 

'  he  IdcaUlln,  in  addiUmi  to  ilie  Catskill  tbaly  tlme- 

itese.  tlie  lentacuUte  llme*toa«  and  the  lower  pen* 

Atan»7uuB  ^ronpi.    ITe  tlndt  ik>  foundation  tor  lb* 

'  «tal*m«^l«  of  nornwi,  IndMsed  by  Ualber,  Ibat  tbe 

'Swi  irtr  ocCTin  in  later-  b<n«i«<n  llie  taj^n  of  Mton' 

^Mm>«.   Do  ib«  otWbanil;  it  b  a  bed  of  hrnonlle 


fornMd  at  the  b«i«  of  lh«  ri<Ig«  Knporflclnlly,  a*  m 
other  inm-nSne*  ot  the  r«giuii,  by  tliv  deeunii'Miilou 
of  the  red  fcrruglnoua  shale*  at  the  junction  witb  the 
limestone. 

Fiw  liuiidml  antl  sUty-lwo  *p«elfltens,  rtprvsent- 
infr  rarroua  depanmeul*  of  natural  hUlory  anil 
Bittheologj,  vm  reported  lo  tli«  muMum  by  Ui^ 
■MfVtary. 

Fiasklla  iMUttI*,  niUU|iUk 

J)tftnlier  10. —  A  ipeda)  conunlttrr,  appolnwd  lo 
tMitiililnr  till  propriety  of  rRxinniiendltistbecounclli6f 
the  eitf  uf  Plilladeljihia  lo  p«(«  an  ordinance  r«<ialr- 
fug  rteam-eiigiium  to  pata  an  examitiktkin  and  to 
be  proi-ldcd  with  a  ileenae.  ai  <Tvld«iic«  of  their  torn- 
pcl'iiey,  mailfi  maforfty  and  mlitority  reporLs;  tftd 
Ural  lakln^  the  view  thai  sufh  aeilon  <in  the  part  of 
thi.'  society  wuuki  b«  !nex])edi«iil,  and  Ih«  latter 
r«coramcDdlng  supIi  aetlon.  Tbf  repMW  w«re  tmtj 
discuMcl,  pro  and  efrn;  and  tliP  mbjee:  was  post, 
poned  for  linal  Mtlon  auUI  the  Mated  meeilns  In 
Jatiuar7. 

Mr.  B.  Morgan  Eidridge  then  read  a  paper  on  '  The 
BrltltJi  patent  dmlfn*  and  trad»-nisrlc>  set  of  1863 
as  affecting  American  Inveatot*,*  esplalnlnf  the  pro* 
TialoD*  of  the  new  law  to  go  Into  eiwraUon  00  tbe  Ist 
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of  jAnuarfi  IB84,  and  MpecIiitiT  clenriiif  np  tiuMf 
poinia  wherein  tbc  tccbnkcal  jutirnali,  wlikb  Uul 
fiTorablf  rrvlrwpd  lla  prorlnloii',  hxl  crreil. 

Prof.  K.  J.  Iloiiaion  I nirod »<-«•]  Ur.  ['Atrlek  Q. 
DeUu^f  of  Kew  Yfrik,  o-bo  ili«r«u|iuii  deKribod  In 
deuU  bii  Ifttelf  InvenUsl  *>-*l«m  of  arncbroDOit»< 


miUtlplex  tolcgnphf,  Uluitnttlog  tbo  wkrac  vitb  thM 
fttil  •>[  lUUII-drawlnga  Miil  lanUrn-«lld«»  o(  MMniial 
porliouii  of  Ilia  aiipatutut,  Mr.  Dulanejr'a  ayatom,  ui 
thus  for  perfvctcd,  permib  uf  Uie  Miiding  of  MVAnly- 
tv'O  tcparatn  and  dUtioct  ranMksM  o*er  *  slug)«  win , 
alnalwotoutly. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVBBNUEKT  OROANIZATIOH8. 

OMtogioal  inmj. 

BtoU^ienX  JMi-work.  —  Ur.  J.  M.  Dlllcr,  In  hla 
racouiialsMnoof  the  Cucjuto  Bmige,  paawd  thrcnisb 
tfae  Dallo*,  M  tbo  nortli  end  of  tbc  rangis  Kcid  lol- 
loveil  U  aontbwmrd  Into  CklKornla.  Tlir  falluwing 
It  an  kbttract  of  tba  iirtilltiiitiary  report  mtiAf  hj  biin 
to  Cnpt.  V.  B.  Duttoii,  wbo  lia«  cbur^  ot  Ili«  iDvi^xtl- 
g^on  o(  tbe  volcanic  rocks  ot  Uint  nslon.  Aiid«- 
•tt«t  And  bnMll«  krc  found  on  tlio  vrr-st  aide;  und 
•t  OrRffon  City  th«  lavaa  liaT«  k  thleknc**  of  ifar«« 
bnndrtd  ftet.  The  uiBMive  rocks  airetcb  fur  soiitli- 
««rd  loward*  Sakiii;  and  on  tbein  rest  «xi«ii»lv« 
alhivUl  depcwit*  whlcli  forai  fertile  piKlna  In  the  rat- 
ley  of  the  WUllunell•^  >'r«ncb'a  Prklrle  being  nn* 
of  Ibeai.  UetwMd  Saleui  &iid  Albany  Ibo  eruptive 
rocks  aUo  occur;  but  %t  Jcffcnoa,  ■  iJiort  dleuiice 
norCli  of  Albany,  tbo  mloccoc  undatimc  ocenra.  Mid 
b  exUnilvoly  UMd  In  tbi-  nftighlMkrlinod  for  bD!Id> 
lng-|>iirpoM'4.  Krom  Albany  to  Kiiju-nr  City,  both 
empUve  roclu  and  the  mlocene  aamlaton«it  oifiir, 
tbe  Uuer  being  well  exposed  at  Siiringtlvld  uid 
before  reeclilng  the  Culapooln  Mountairia.  Thirty- 
Ave  mllu  aouth  of  Eugnne  City  tbn  nilocnno  eand- 
atODo  Is  fr«f|ueut]y  peuctraicd  by  b«»alc!c  and  other 
entpUTe  rwks.  Neir  Cottage  Gmvu  ihu  Huid«tone 
roMMiblea  lomnwlial  a  lofa,  but  cantaini  cool,  like 
th*  mloccnc  north-etwl  of  Lebanon.  Coal  nilb  a 
Iblchneu  of  tiw  teei  is  s.il't  to  occur  at  the  great 
bead  of  Pit  River,  but  wa*  not  t«on  by  Mr,  Dlllcr, 
OB  he  did  not  rliitt  thr,  Incnllty.  The  Calapooln  Monn- 
laiin  are  niiuin  mi  mainly  of  recfRl  volcanic  rcicki, 
especially  on  tbe  nurtb  side.  Fra^iuetital  roeka  are 
found  on  tbe  south;  but  wlutther  tbey  are  pahwMlc, 
or  not,  reiniBliii  in  dimbt.  Tbcii'  brdu  i^xlirnd  to  iittar 
Oakland,  wltcre  woll'inarkcd  l»rllary  .iptietirs.  South 
of  BoMbury  LI  a  twtl  two  ui!1m  In  wi'Uh.  of  olivine 
etUtwtlte  mckn,  uUercd,  fur  the  inusl  part,  into  ■crpen- 
ttne^  It  la  bounded  on  Ihn  loulli  by  a  hlgblf  tilted 
eoRgtomerate,  wblcb  reaeiublea  the  mlllatoine  gril  of 
Ihe  AUeglianiei.  No  fusaSls  were  found  in  It,  but  on 
peirvgrapUlcul  groundi  It  wu  rHcriT'd  to  the  er«ta< 
ceoiu,  which  Mr.  Dlltor  nays  liaa  nr>I  tioen  reoognlted 
nortli  of  Kogue  Hiverialley,  from  ubieh  11  U  Mpa* 
rated  by  a  belt  of  cry*t«Uiiie  alratifled  rock*, -~  tbe 
eastmtil  continuation  of  tbn  Rogue  Rlvor  Moan- 
talni.  South  of  Myrtle  Cr^vk,  ti'hiuoK  rocks  occupy 
a  belt  akmg  ll>«  auutliun  braiicli  of  Umqaa  River 
to  <:aflonvillc,  where  cryitalllnc  aclilatnae  rocka  form 
tba  promlnniit  mouBlaln  ridge  tbrouKb  which  tbe 
gof^  ot  Caflou  Creel:  U  cuu    Thewe  rocka  ans  pene- 
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irated  by  a  gnuUte  which  baa  probably  been  land- 
■nrtaco  for  a  long  time.  TbU  gnuUlo  outerope  fre- 
quently In  aotHban  Oregon  and  north«ra  California, 
etpeclally  in  the  Siskiyou  Uoonlalna.  whlcb  arc  prln- 
eipaUymada  up  of  it:  It  alio  forma  Trinity  Uoun^ 
tala  aod  Caniie  Rock. 

The  erystaitliio  rocka  ropnaenilng  the  oaatem  pr 
iongatiou  of  tlie  Kr^ne  River  Moiinl>!n>  nr<-  limit 
on  the  aouOi  by  the  aupposud  cn-tateoiis  rockn 
RoRUc  Blver  valley,  Mr.  IHIicr  thinks  that  botli 
cretaceooa  and  tertiary  rockji  are  ombracrd  in  the 
aectlon  aeen  on  the  nortli-eaat  aide  o(  Stewart'a 
Creek  (a  tributary  ot  Rogue  River  extending  eatt^ 
ward  froni  Jackaonvlile).  Tboie  rocka  extei»L  ' 
California,  wbera  they  are  covered  by  the  great : 
of  recent  eruptive  ro^a  In  tbe  ]>)aln  nortli  of  Mou 
Shaita. 

Little  Shaila  valley^ pec ially  between  ShiiHla  pot 
offlce  and  Itlonnl.  Shaita,  li  in  cxlt^niive  plain  col 
end  bj  .1  flow  of  bn*lc  l^va  like  ihut  nn  ibo  gr^at 
plain  caat  of  the  Caacade  ilangc  iii  >'iTitrnl  Oregon. 
Mount  Sliaat«  risee  abovi-  a  »imiUr  vlulii.  ^ 

At  the  Hayatacfca,  a  abort  dl.itiiiice  nortli  of  tbfl 
bMu  ot  Slin*!*,  sraullv'  oci-iint.  Brtwccn  Mount 
Sliasta  and  Laaauna  r-'ak,  CanilirUn,  mRioiolt!,  and 
tcrtioiy  occur.  Around  tbc  eaiitern  base  of  Shfula  to 
Jtumey  valley,  and  ncatwaril  over  the  uiouutala 
creal  to  Bataard  Rooai,  Ilitlo  clan  ii  ureu  than  baale 
ToleanJc  rocks.  Four  inlloa  nvRt  of  FnrnareTitic  the 
road  leaves  Cow  Creek,  aud  aaoeods  to  tlie  'plala^ 
which  la  covered  with  angular  bowlders  and  tbiu  i 
Dnderlald  by  cobtm  conglomerate.  From  Buxzard^ 
Rooat  a  cafloii  along  Cow  Creek  Is  cut  In  carbonifo 
ous  Umealone  and  other  altered  sedimentary  rocUs. 

At  PumoccvtllR,  in  tlm  mutamorphlc  rucks  t<>uod 
west  ot  tbe  llniealonc,  mining  opemtiona  have  beoa 
carried  on;  but  at  present  The  openlnga  am  ilucrtodH 
Farther  wut,  cretaceous  (?)  strata  conie  In,  dipping 
towards  tbe  Sacramento:  and  above  Ihcm,  lerLiiLry 
rocka  fnll  oi  fossils'    The  latt«rextcnd  to  the  alluvli 
plain  of  the  Sacramento, 

The  Cascade  Range,  constituted  almost  wholly 
basic  lavas,  1>  a  low,  brood  nrcli,  not  Uos  than 
seveety'llte  miles  in  dlnmeter,  rising  from  3,900  foet 
AtSumniii  Prairie,  near  Uouni  Hood,  to  S.QW  feci  at 
Crater  I^kc.  About  tbe  liead  ot  Deschuus  River  the 
general  plain,  which  more  or  leaa  gradually  aiergt* 
Into  tbe  slope  of  the  nouiitabis,  bta  a  height  of  4,700 
foeu  Tbruughout  On^on  this  plain  Ilea  about  • 
thonaand  fnct  billow  tbe  general  crost  ot  the  range; 
Mid  lH>t)i  are  formed  of  Inra  sheets  arisfnj  from 
Usaure  eruptions.    There  are  nutnoroo*  topograf 
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ai  Cteinnil*  on  tin:  bnud  Hrdi  produc«iI  tijr  locnl 
extnialontL,  or  iiul>»»qu«iit  i^ronion ;  Invn  liArlns  bcna 
pouTOd  from  mtmy  cral«rw  tliul  riM  from  eight  tiuu> 
dred  Ui  ^ghl  tbouskiid  fmt  nbcire  IIir  arcli.  fonnliig 
*l)  itTeglilftrMflaidf  rlitsni  linvliig  lio.ro  and  Ibcru  ■ 
radial  kmii|i«nvMii.  tJoin«  mm  oh  a  lin*.  u  It  from 
ft  eaBDiBon  flwurei  but.  fur  ihe  moil  part,  ib<>7are 
ItTegtUar  tn  dUtribuUon.  Tlte  gnni  pctka  of  llie 
muse  *k  all  rmanuiU  of  old  cntart.  TIm  liagti 
4M1M  fonn  Ike  mrac  proialnoul  peaks  of  tti«  sysloin, 
and,  allbo4igb  po«t-mioceii«  in  agu,  arv  older  tlian 
msnf  oi  tbe  smaller  n&eii.  which  am  iniunljr  cinder- 
ocinea,  which  roUin  tli#lr  cr«[er-(orm  mora  or  l«u 
perfocUy.  A*  a  nile,  aJav,  ibe  Inner  ar«  baMltle, 
while  the  dilef  mas*  of  Ihe  brgff  onea  I*  andetttie. 

Willie  Pit  RlTor,  and  pcrliapn  *otno  of  It*  proiol- 
nent  trlhutarlitt,  as  well  m  Uio  Um<|iia  tuid  Bogus 
ritwf,  sr«  examtili'B  of  >Qteci>dFiit  drainage,  It  b 
probablA  tbnt  lli<-'  Kliuuntb  and  C»1umbia  riven,  vcUh 
tti«]r  trlbotarioi,  tre,  In  part  al  Ic-ant,  conscijucnt. 
BowMver,  the  Crlji  wm  loo  ha«ty  to  make  conipletoly 
Inutwoithy  obtMvailona  on  tills  point. 

—  During  Juljr,  Aiigutt,  and  Sapt«iiib»,  Dr.  F.  V. 
naydcn.  with  Dr.  A.  C.  Peal«  ••  an  u*l*tant,  mndr 
a  (ookvlcal  reeonnalHancc  aloii^  tli«  lino  of  lUe 
KortlMm  Facillc  railroad  (rum  BUmarck,  Unkota,  to 
H«leoa,  Uontiuia.  G«ologiciil  irctlon*  wcro  made 
t  imrlou*  poiiiu,  diwciallj  with  rciviDnim  to  tbo  lln« 
b*tw«<a  th«  Fox  UlU*  cretaoeotu  and  llie  Laratule 
group.  ColltctloiiB  of  tuMll  plaata  and  sIiuUb  wer« 
made  al  Sims,  QlodttonCi  na<l  Utile  Mliiouri,  la 
DakoU,  and  oi  Gleodlve,  Mllc»  City,  lUlMngi.  tht; 
Bull  Uoonialni,  >Stlllwnt^>r,  liiviiigMon.  Doiwnan, 
and  otbar  placM,  In  ^utitaiia.  Tlie  vari<>ut  coal- 
lulnM  along  the  lino  of  tbe  rowl  were  vUiti.'d  and 
exuBlned,  as  were  sIm  the  boring*  for  arUalan  wctU 
at  Blmuiek,  Dakota,  and  at  Bllllnipi,  HoDUna. 

BTATB  INSTITUTIONS. 
Diitmlty  ot  Kiaiu,  Laimnc*. 

T\»  nne  iJwmteal  taboratory.  —Tbe  regcnu  of  tbe 
nalrcntiy  have  wt*ely  provided  fur  tti«>  IncrL-iuied 
gruwth  aikd  imporUnce  of  Ihe  chemical  d<?p«rtmcm 
by  the  coiutructlon  nf  a  building  for  Uboratory  piir- 
posM.  Ii  U  built  of  oallie  limestone,  witb  dressed 
•tone  and  brfck  Iriiatnings.  and,  an  may  be  ici-u  from 
the  engratlDg,  la  in  tho  form  of  a  T. 

The  part  extending  r-aul  and  west  I*  80  by  35  feat, 
and  tlia  L  north  of  tlilt  Is  40  feet  >qii&ra.  The  main 
laborsioty  and  lecture-room  are  lltilBhed  to  the  rafter*, 
and  all  the  roomt  on  tbe  main  floor  are  provided  with 
addilioDal  light  and  abundant  Ti-n1.llalion  by  sky- 
IlghM.  Tbe  RTOund-floor  rooms  are  I'J  fi-et  In  the  olMT, 
abd  wnlt  lij^ited.  These  are  occupk-d  by  nn  aaiajr- 
room  with  crucible  and  muffle  fiimacoi  and  complfito 
apporaiui  for  tbe  flrr  aMny  of  Oici,  and  also  bj  labo- 
i«t«ri««  for  btow-pipe  work. 

The  eaat  wliig  of  tbe  main  floor,  which  Is  14  frjitto 
Ihe  eane,  is  occupied  by  a  Irtrturp-room,  neatod  In 
aapliith<^aire  Ktyk,  and  capable  of  sccummodxting 
frateSOulOOstiidenlr.  In  addition  tu  the  ventilating 
•ppsnttua  aboTe  menlloncd,  the  plan  includi**  fliMS 


In  Ibe  wall,  conneclod  wlib  hoodt,  and  hoodt  In  tlie 
centre  of  the  main  Inhoniory,  which  sk  reniUaied 
by  glased  pIpM  (ertnlimting  above  tlie  roof. 


a 


i- 


OKOUfr.-n.niiii  n.»». 

A,  flrn  MBjF  roum;  B.  ■luivruULu  ;  >.',  n*lallar(kal  iMl  blew- 
^pr  lAbomlory  i  D.  ^tttmmmy  roan. 

All  the  rootns  OTO  (applied  wllh  running  water,  and 
gas,  ami  lieaiod  by  sl«ani>  The  laboinaory  Intended 
for  iiuallutive  students  liai  over  'J&,000  cubic  feet  of 
alr-ttpac(?,  and  Is  Intended  for  U  mudenu,  each  to  be 
Mipplicd  with  eupboonls,  mU  o(  reagent  butUeii.  etc. 
The  tables  are  to  be  (uml»hed  with  ilalc  tops,  and,  In 
tbe  iiuantilallve  room,  with  flller-pnnips. 


(irVHU-ruinii  rLm. 

lubuni^r^ ;  E.  liilBiu-i-nxini :  F,  tirotammui't  olDcu;  (i.  tfiuiU- 
(nilv»  iKburmury ;  IZ.pnrc^li;  I.  amlrwiiy. 

Pratection  from  (lr«  U  Inaurcd  by  moons  of  a  largo 
tank  In  the  attic,  from  which  pipes  supply  the  dUter- 
ent  loonit. 


H 
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.  ,The  boiUiiig  was  «r«ctuil  U a  covt  o(  tlS.OQO;  uiil 
{W*  sum.  wixvly  anil  eeonomkaJIy  cxpvodtil.  leaves 
tbc  cbctnifal  4i:[urtin«iit  u  amply  jirovidod  wlib 
^UUI«>  for  IrDHmctlou  aa  aay  iuslilulluu  vitt  of  the 
MiMlMtiipi.  B.  U.  5.  BxiLBV. 


yOTES  AXD  NEWS. 

tfalurt  tMU*  Ihtkt  Ihp  Swcdlrh  rrigatc  TftniulU 
hM  Just  »UrteiI  nn  a  cmif«  rouoil  Ibe  rorlil.  Kiii^ 
Omu**  teCMid  sou  pKrtivi[uit«s  in  lli«  cruise,  as  well 


ii>K  111  Uie  I>*rc  de  MooUourit  tor  U)«  um  aoil  aomul 
«ihll)i[iuiui  uf  tlie  Centrnl  todety  of  apiculture  uut 
lUKCtologjr.  It  U  hoped  to  hold  tharc  tU«  exhlblttoiil 
of  1A8S. 

—  U.  BuunUlou  bftrJng  pabllilwd  in  ISM,  in  hia 
w«rk  '  XlTollenient  futalnl  dr  !■  Fmiico,'  tbnt  tim 
hvnTogf  l«v«l  of  tlie  H*dli(Tr<ui4'«n  i*  b;  O.T£  ni«li« 
hitfvr  tliufi  llial  of  lb«  Atluiitic.  lii'n  reattlt  was  m- 
eeivnl  willi  vonie  distiust  )>;  giwdviliU.  Ciai.  Tillo 
p>ints  out  nnir,  tay*  HaiHrr,  that  Illlx  conrliiolon  1> 
fully  Ml piHitUU  lij  tlL«  rv«iilu  of  the  moii  ■u.-i.-urai« 
1eT«Uiii^  luadi!  Ill  Gemiiuiy,  Auslrin,  Swiliurtaiulf 


KEw  inicsici:  i.ADoiuTonr  or  Toa  unviNiiTT  or  kamu. 


al  Dr.  Iljafmau  Slulpe,  who  lias  been  cuinmiuioucd 
bj  tbv  gurenimait  to  collect  mntcrlali  fnr  the  uu- 
(Drn*  of  a  natUinnl  Rthnngmplilcal  maariim  In  $t«c)c- 
Iwlni.  The  rrlj[ai«,  whiMe  mitaloD  I*c1i)ei)ytcl«i)iinc, 
will  call  at  many  places  of  ini«reat,  aa,  for  iiiatau<re, 
tb(i  Strait*  o(  Magellan,  tlie  Manjiuaoa  and  nawki- 
lan  Iilandi,  the  r*iii«rkablA  Sfaldtn  Itlnitd,  etc.  A 
Swnlisb  uuTCbuiil,  M.  fiintl'Tiberx  <>f  UutkLitbonti 
bta-contfibuccd  ilx  liiuwlred  puunib  fur  tb«  imrdiaae 
of  objocta  of  Klcnilfic  value. 

.,  •^TtMCoDwllniunkipal  of  rarit  ha*giaut«d  atuU 
ridy  o(  38,000  francs  for  tbc  coottraction  of  a  build- 


aud  Spaiii,  wbicli  havu  bi^ii  i>ubl!f>beJ  tliU  yew< 
^t  appvnn  from  a  careful  cumpariBun  uf  [li«  inar^ 
grapb*  at  Satitandcr  and  Alknnlc  by  Gciu  IbaiMZ, 
ibat  tli«  dIIfcroni;i:  nl  trvel*  at  those  tiro  place* 
rrachtu  0.G6  uiclrc.  and  tUi<  dUTiTeri'-i's  uf  level  ,at 
Jilaneillcs  and  Auintvrdaui  appear  lu  be  0.^  tnctne 
vhcn  cnipnml  thrc>u);b  AUuce  and  Switicrlaiid. 
Tliv '0'>iii|'ti^i>  reiiiltix  ik  la  r^mmlailon  pcnuaiw^iita 
iJe  rassuoialluu  g^udjsiipw  iriternatluiiule '  arrlre  at 
0.751  metre  frum  the  compiirlsou  wllb  the  rmHlaa 
lavclllngt;  wliUtt  the  tilth  rolumc  of  Mia  'NiveUii- 
meiit*  (ler  IrigononietrlKlicii  nbtliollung  dor  Ian* 
(l<(iauIiiabiiMi;  glT«t  O.SOSI  ti&  Aluice,  aud  aSa2  efd 
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8«iU>T(kDit  Tbe  dtflMviMV  ot  level*  »  TrinMc  sikI 
AntftcnUm.  mpunivil  e(4  S>K-sU  and  Bararla,  ap- 
pear* tn  he  ij.W  mctm.  Rndi  of  these  four  rMOlt* 
(aiS,  0.«8,  0,80.  iinJ  O..M>)  b&Tlng  m  prubablv  mtoc  of 
Q.t  mrtiv,  tbi-ir  M.>oi>nlai]w  Is  qullo  iMlnlmctarfi  anil 
•E  m>T  admit  thii>  thu  the  iir«rtg;e  level  of  tbe 
M«ilil<^muia9ui  In  In  fart  lowrr  bjrft?  idcIk  tbaii  tlial 
Of  tb»  AttanttA. 

—  Vanjr  }«an  Kg«  Uie  late  Mr.  Leonard  IlorMr 
commnnkatad  t«  th*  Itofal  aociety  tbe  r««nlU  of  a 
Mriia  of  borinc*  «hlcb  bo  bwl  cftunml  to  bo  maili!  in 
tbe  upper  part  at  Ibe  il«lla  of  lL«  Nile,  witb  a«ieir 
of  aaDCiUlnltig  tbe  antiiuity  of  ili«  pitilixaliun  ol 
l40pL  Slat*  tliat  time,  FIgaii  Bcj,  as  Italian  ^olo- 
(bi  io  llie  •eiricA  of  tbe  Egyptl'^  Kommment,  bat 
nude  and  publlBbed  tbe  reiults  of  a  lai^e  fet1<a  of 
iMiviil^  effected  ia  different  jiarta  of  lite  delta;  but 
bla  work  i*  bardtf  on  a  laT«l  with  tli^  roqatKiDenla 
of  moderti  tcl«iio«.  It  lu*  been  thought  adriMtUe, 
Ibanfore,  bj  tbe  BHtUb  soremiucul,  to  take  ad- 
TUtUfe  of  tbe  ptveence  of  it«  troop*  In  Egypt  in 
Ardef  to  carry  out  a  x.ilfii  of  boring*  icrtMii  the  mld- 
-dle  of  tbe  delta,  in  tb«>  full  eipeeiation  tbal  tucb 
boring*,  if  made  with  proper  i^aie,  and  carriol  dawn 
to  the  aolld  rork,  will  aSoiil  Intormatlon  of  the  moM 
Important  cburacter,  and  will  throw  a  new  Hcht  upon 
Ibe  oalurxl  and  cinl  lilttory  of  [liti  uniiiue  Mmntrf. 
lutfactloni  bote  be«n  tent  to  tbe  officer  command- 
bif  Um  •nsiDcerri  in  undertake  tbe  opcntloD*;  aoil  It 
fa  hoped,  tbat,  before  long.  Information  wilt  Kaeb  us 
■Ueb  will  be  ot  no  leai  tntere«L  to  the  archeojogiat 
than  to  tbe  BeologlaL 

—Tbe  eamnltua  ot  the  Brltltb  aaaoclatloii  for  the 
advaBcement  of  Kience,  cvutiillug  of  Proft.  U.  U. 
Darwin  and  J.  C.  Adams,  tor  tbe  banuuntc  analyala 
•of  tMal  obiPrvaUon*.  made  Ita  report  at  the  South- 
port  meetlniE  of  ih<.-  ataociatloo  laat  year  (ISSi).  Pn>- 
fenor  Duwiti.  who  it  tbe  authur  ot  the  rvpon.  Matea. 
that,  althoogh  It  ii  drawn  tip  in  ■  fonn  probablj  dlf- 
ferine  widely  from  that  wbleb  It  would  have  had  If 
Profeawr  Adam*  bad  been  the  astbof,  tbe  latter 
agreea  with  the  awrroctneM  ot  ibe  itiethodi  punne4. 
7%0  BHicral  teope  of  Ibe  pKper  ii  lo  form  a  manual 
for  Uh  rodtictloa  nl  ttdal  obterviulon*  bj  Uic  har> 
iMnUe  aoalytl*  ia*uj[urat«il  bjMr  William  Tboniwia, 
a^  eairled  out  by  the  prevloua  oooimlttM  of  the 
awodatlon;  and  It  t*  inlcii<Ied  to  lysiemaUiu  tbe 
ezpoeitlon  of  the  theory  of  liw  haraonlc  analjiia,  lo 
eoopleie  tbe  meiboda  of  mlactlon,  and  to  asplaln 
tbe  whole  ptooew  The  method  ot  malheinalim 
treatment  dilfer>  coiuidurably  from  that  of  I*n>fea*or 
TboiDKni;  h«  having  folluwMl  iu  particular,  and  ex> 
leniled  to  the  diurnal  tidei,  Ijiplaee's  metliod  uf 
reterrilig  fiacb  UAf:  to  tbe  moilmt  »t  an  mtrr  Jtetif  In 
the  heanma,  cunsldertfiK  ibai  il>eH  flrtlifoii*  Midtliea 
are  bclpfol  In  forrolng  a  clear  ouocepilon  of  the  equl- 
libriam  iheofj  of  ildei.  FrofeMor  Oarwhi,  bowerer, 
liafiitt;  found  ibe  flctlon  rather  a  hlndenuiee  than 
otberwiaa,  haa  de)KUted  from  thb  ni'tboil,  and  Kin- 
t»*eied  caeb  tide  with  an  '  argument.'  or  an  atigle 
InereaatDK  twltonntjr  with  tbe  time,  and  siving  by  lla 
iMUrly   (ocreaac   the   '  ipecd '    of    the   tide-     In    tbe 


netliod  of  the  atlrei  JUHf*.  the  '  epeed '  le  Ibe  differ- 
•oce  between  ilie  eatlfa'*  an|^iar  eelocliy  of  rotation 
and  tlie  motkin  of  ibe  ficdtloui  satellite  atnonsii  tJiir 
atan.  TbccommltteepraetlcallyfonndlLaelf  cnya^^ed 
In  the  question  of  the  rednctloa  of  Indian  tidal  ob- 
ii«r?atloiia;  Binee  It  U  only  In  thai  oouniri,'  ihat  any 
extensive  eyeiem  ot  vboervation,  wlib  tyiimintia 
pnblkatMD  ot  rctulta,  exlun.  Protnior  Itarwin  baa 
dlwiiaMd  tbe  eallre  Bab>ecl  wllli  Major  A.  W.  BaIrd, 
B,E.,  tlie  oflkeir  in  vbarge,  at  Founa.  of  tbe  Udal  de- 
pMimeDt  of  the  aurrey  of  India;  and  their  ^neral 
agreement  as  to  the  modlOcattona  to  be  iiiadu  in  tbe 
BOiallon  of  the  old  report*  appears  to  insure  ■  har- 
monlotu  coiine  of  future  procedure.  Uajor  Ititlrd 
r<!luritod  to  liwUa  In  tbe  tpring  of  iaS3,  and  lately 
b^^  reTtalng  all  the  jwibllahed  rcsulla,  ao  ■»  to  brbig 
Ibein  Into  the  miiform  ayaiem  here  reeommended. 

—  The  ipiilhem  part  of  the  peiilmuU  of  California 
baa  recently  been  explored  by  Dr.  il.  Ten  Kate,  who 
report!  (Ret.  d'tthnogr.,  Ii.  %il-l3S)  that  there  are  no 
longer  Indian*  o(  pure  race  dwdllnjt  in  that  re^on. 
The  bloDil  of  tbe  ancieul  Perlcnl*  and  Coras  ilowa.  It 
U  true.  In  a  groal namber  of  m^tU;  but  tbcy  rvMinblo 
tlie  Spaitlard  tar  mon  than  they  do  the  Indian.  In 
tbegravM  of  tfao  dead  few  rellce  are  foutid.  Here 
and  then  on  tbe  clllli  are  ii>ek-pKJii tings,  a  few  ot 
wblcli  Dr.  Ten  Kate  retrod  u<>e9.  Tbe  paper  cto»M 
witli  tbe  ueconnt  of  a  dlieorery  In  Soiinra.  H. 
Kmrric  has  found  opon  the  shore  of  Ibv  «ea,  about 
t«n  Rieties  obore  tbe  waier-tnark,  under  ItmutncrRbln 
blocks  of  lava,  objects  reaemUlt^  ftshea  anil  inrrles 
cut  out  of  marble  and  a  hard  greeii  rock,  lie  alio 
found  several  stone  knives  srooodtly  polished. 

—Tbe  Society  of  uatucnlints  of  Moscow  lias  sent 
Kudrlaotxeff  to  examine  lit  detail  ttie  xonlony  uf  ib« 
region  drained  by  tbe  upper  waters  of  llie  Oka.  Do- 
Itltdiaeff  underlukes  aJmiLir  iludies  for  tho  re,gloa 
trarenod  by  the  Volga.  Both  tbree  InTetlljiatlons 
•  rainade  at  the  special  request  of  tl;e  auihMiiJeB  of 
Hie  fTDTiiicee  Mined ;  aiid  tlieJr  leauits,  cuoibUwd  with 
tliOK  already  derived  from  tiie  iludlcs  of  Busslaii 
Xeologlsta  for  oUutr  district!,  will  |[o  far  toward  a  baais 
for  a  satislafttory  fOoloKical  nLa|>  of  ihb  part  uf 
Eorope. 

—The  calculation  by  OladMiefl,  of  StebnIUki'a 
astftnonileal  data  for  the  position  ot  Ka-ucblt  Kola, 
the  capital  of  tbe  Merv  iMii*.  boa  been  coitdndcd,  and 
places  (t  In  .TTo  33'  ll>"  north  latltnde,  and  Gll°  £T'  SCT- 
east  loniliiMie,  from  Paris, — ajioslllonioleeably  near 
that  derived  from  otder  and  len  perfect  obeenatknu. 

—Dome  InleresUoK  facts  r^arding  the  puUle  col* 
leeUoni  ot  Amerkwi  archeoloigy  in  the  United  Stales 
are  given  by  Ilenry  Pbllllp*,  Jan.,  In  a  paper  to  the 
Amnrlejtn  pliiloiophleaJ  loeleiy.  Jndf[ing  by  tbis 
report,  lliere  areola  museum*  of  tbe  ftrstclaatln  Ibis 
country,  coiilaliiing  upwanls  of  live  thousand  ipeci- 
mcna,  —  tbe  Academy  of  natural  science*  In  PhlladM- 
pbln,  die  Davenport  academy  of  naiurai  scleBeea> 
tlie  National  mu<enni  at  Wasbinfton,  the  Poabody 
museuin  of  Anutiean  archeology  and  elhaolngy  at 
Cambridge,  IliePeabody  academy  of  science  al  Salem, 
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and  tlie  Wueoniin  IiUUiricmJ  lodct;  U.  MadJMii.  To 
tliMO  miut  iIoubtleM  b*  added  Ui«  Am«i1cui  tniiMum 
of  nstnnl  bistory  tt  X«v  York,  uid  Uia  Feabodr 
niuaeiun  al  Ksw  Ibven,  [todb  irhicb  he  reodTtsI  no 
roporu. 

VoarntiMun^ihauM  appurenUy  b«  frouptd  In  a 
teeoDid  daag  u  ImpoTtanl  onM,  but  not  so  «aienaiT« 
M  ihoM  of  Uie  Gnt  cUtaii  nainel;.  Amberst  coHv^i', 
ttio  K«W  LMidan  conntj  hiatorkal  loclcty.  the  WIs- 
eomia  nataral  hUtor?  mcImj  ot  Uilwaukr^,  ui>)  tli« 
Vjontng  UatorlcAl  uid  itioloelcai  »0Gi«l>  at  Wilke«- 
temi  Penn.  EIev«ti  otb«r  iiiuicuiiiB  an  rcporUxl  to 
luita  colUcUonii  of  coiiJiiilL-nbte  futercM.  To  Jiu1b« 
from  ili«  •Ulonvot*  slvcn  In  thi*  p>p«i,  Ili«  CiwboClj 
rnuiMuu  at  CamlvidK*  U  lii«  InrteU  tn  ili«  ciHutuy. 

A  UM  o(  tw«nt}-ltT«  olhu  inmllutiotii  believed  to 
htn  «oUoctk)ni,  and  from  which  iio  intormatloa  wb* 
receired.  ■■  appvndcd.  Wn  hav^  alrnady  rtferrod  to 
two.  It  may  be  t«Durked  coiiotrnlng  tlicM,  tliai  the 
Button  lociclir  of  natural  httiory  lias  no  bucIi  collec- 
tion*, and  that  them  !■  no  Imtltoiloti  brniing  tbo 
title  '  Aeadoror  ot  natural  tdcncr*,  Balttmorw,  Ud.' 

— Dr.  O«otse  3f.  Beard  and  Mr.  Ifcrben  SpoiK*r 
almott  tbnulUBiWualy  Mond  the  oIoriQ  Offalnu  our 
modern  vtorrj  in  lb*  words,  'Tli«  K<ia[>et  of  uurk 
must  makR  way  fur  the  eotfiel  of  rest.'  An  Englbb 
vrii^r,  gignlng  himxctf  B.  S.,  pnMMl*,  In  the  Jounuil 
i^wtuce,  agAlnal  a  Ihrory  of  dTHlMtloo  wlilch  makee 
the  aequbttlou  of  iiiiii«rl*l  w*eJtlt  klmoM  tia  sole 
ob}Ml,  and  irltidi  linmla  all  wen  out  cngi^nl  in  (uch 
pumiil  as  idirr*.  "Wc  lurn  iimlcr  lln  Inspiration 
(tflppcd  our  own  oo^iotry,  over  a  frcat  and  lncr««s- 
bng  part  of  iu  aurfaoe.  of  ewrr  beeutUiil  («aiur«. 
We  IiJiTR  b!ack«nrd  its  *kle*  wlili  tiooki^vlu^id*.  pol- 
luted It*  air  irlth  aulphnroo*  acid,  filled  lu  Mn-jini* 
wttb  liquid  Blih,  pnverod  lla  hill*  with  '  t]>oll-bnnk8.' 
bllgblod  ltd  icrMn  flelil*,  cut  don'n  it«  «i:>od!.  aod  ex- 
tirpated many  of  iu  inoit  lovely  aiiiiual  and  vegetable 
*peele«.  Our  cllie*.  from  London  doirnwardi,  pre- 
teot,  a*  llt«lr  tnain  featnre,  mcnunnu,  monntouy, 
hkI  ngHneaa  by  the  (quam  ratie;  ratvly.  Indeed,  re- 
lieved by  a  itieet  or  a  tincle  building  upon  wlilvli  tlie 
eye  may  re»l  silhout  pain."  Tlw  ilisease*  caused  by 
ovef^voric,  public  niOTml«,and  the  effect  of  oiirtyitetn 
on  true  inivlleclual  proEr<iu.  rorrire  rigoroiu  tr«*l- 
ment.  Tlie  author  ot>ncluile«  that  onr  Industrial  oiv- 
UlMtloii  U  found  wunticii;  in  etery  ixirtlvulnr.  "  It 
hoe  btoken  down  more  rapidly  »nd  more  dlumimiul  j, 
even,  than  Uie  mliltarr  r^riim  which  preowdod  lt,aud 
will  be  foand  lo  have  left  npon  the  human  race  eren 
doeper  mark*  of  IU  (alliue." 

—  About  halt  wAy  belweeii  the  moutli  ot  the  Santa 
Cni(  Klvcr  and  thu  bue  of  the  Audee,  and  •lluatoil 
alooK  the  left  bank,  &ifaot  Moreno  has  dlneoverod  an 
encene  depotll  tl«h  la  mamaiailan  romaine.  Ii  ties 
atll>eba*eof  anulei-ated  temoetomeelelit  huudr«!d 
and  twenty-Are  feel  In  beiiclit,  and  ts  nuute  up  of 
alternate  lacusttliM  and  laarlne  slroia  (eocene,  mlo- 
cene,  and  pUooene))  whoie  (ummli  i*  mantled  by 
an  extemstre  accumulatlea  of  facial  ileuiiu*.  Tliv 
most  Inipoetant  fi»d  here  wa*  the  akuU  of  a  huge 
mammalian  named  bj  Burtnebter  'Attrapolberium 


patasonioatn,'  and  by  him  suppiisvd  to  be  doaely  re- 
lated to  BniBlotlierlum.  but  whifh  Moreno  (under 
thenewnamoof  HeaemWiothRrlum  Hrnciuili^nnildRre 
to  be  n  girncmllied  lyppof  marsuptal.  jiriilinbly  a/inallo 
In  iu  hftt'lla,  and  bavliii:  terlaiu  cliaiaclvrs  in  the 
skull  to  ally  it  with  the  CarnivurB.  In  the  same  do- 
piasli  were  found  the  remain*  of  a  true  mannpial. 
At  a  *om(TwhnC  newer  borlion,  Moreno  fouiwl  tbe  M 
i^till*  of  two  Keaera  ot  audl-diied  tuammoliana,  I 
wlilvb  form  a  dlreol  traiuiljon  between  the  rodeuta 
and  toxcxlonU.  No  traccji  of  cither  tnioeene  or  eocene 
odetidat*'*  Wi!r«  dolertMl.  In  a  iliT|>n*ll  apparenlly 
Iraiiatlional  between  (be  treiat-'eoua  aiui  eocene  were 
fuund  two  molar*,  with  pan  of  the  cnuiinm,  of  an  anl> 
mal  (Mnothoriiun  Hanhll)  whoio  irtie  poaltlon  ho* 
not  SI  jet  bcei)  nhxnlnlrly  aicnrtaliird,  bnl  which  ap- 
pear* lor^pr^^'Ut  the  most  aueieul  South  American 
mBinntalinn  tbuB  far  dineorerwl.  Conlnry  to  the 
o|>inloti  of  (^cotogltrli  before  iilm,  Moreno  cnnalilera 
P>ta(on!n  a*  the  re|[lon  wlience  tlie  mammalia  (late 
tertian*  and  quatertiary)  ot  the  moni  norUieru  region* 
bare  been  derived.  Instead  ol  tliem  having  been  a 
Inle  louibward  migration  Into  roiogonhi.  It  ta  c«d- 
trnded  iliat  a  nortlM^riy  mlgraUon  *ot  in  with  the 
advent  of  the  claclAi  period;  of  which  iaat,  it  la  for- 
tlier  claimed,  there  is  cunvincEU:;  cridenee.  Palago- 
nJa  b  bellered  to  have  bees  tiaitrd  with  the  Antarctic 
continent  on  the  one  linnd,  and  wlih  AnntralU  on 
the  Other. 

— On*  ot  the  reanona  which  led  to  the  cuuatrtjctlon 
of  iiiduetlee  coil*  ot  tii»  large  diameter,  employed 
by  Profetaor  Rowland  In  hi*  prr*cnt  work  on  tbo 
ohm,  ii  the  hope  of  lulng  them  tn  a  dcTernilnstton 
ot  the  ohm  aecordlnjc  to  the  method  ot  Loreuta. 
Their  larj^  titr  « III  ailnilt  of  tlie  use  ul  a  rerolvlng- 
dl*k  of  ma«e  tliaa  halt  a  metre  lo  diameter. 

—  n«  oak,  a  qnartevly  Journal  of  omliboloKy.  ilia 
COnllDHatlon  of  the  yuttall  bnUrUn.  aa  the  oncan  Of 
lite  American  oniitbuluijLHlt'  union,  begins  with  Jan- 
muy,  1^^,  uncler  ihc  edlto«iai  nipcrvision  of  Mr. 
Ailon,  with  Dr.  Elliott  Conoa,  Mr.  Robert  KIdRway, 
Mr.  William  Browser,  and  Mr.  MonloKue  Chamber- 
lain a*  auoctale  ^Ituri,  and  with  Mensr*.  S*t«S  A 
Laurfat  a*  publisbTs,  necesshatinj;  the  same  seiMnl 
character  u  heretofore  the  XultaU  bulUtin  ho*  borne, 
but  with  Incrposod  tlxe  and  enlarged  (acilltlee. 

—The  Saturday  lecture*  under  the  auspices  of  the 
Antbropologicai  lodety  and  the  Btolof^cal  MKlety  of 
Waahlngtoo  will  be  delivered  this  year,  a*  heretofore. 
In  the  lecture-rooin  of  the  U.  &  national  mnaeunii 
Saturday  attenioons,  at  balf-patl  three  o'clock,  be- 
ginning Jaiu  5.  The  seriei  will  Include  tweko  or 
more  lOGlurt*,  and  will  be  dIvldiTcl  lulo  couract  ot 
four  lecture*  eacb.  The  progTamme  tor  the  ttru 
eourve  1*  herewitb  prcientod.  The  lecture*  are  tree, 
and  Uie  public  are  Invited  to  attend.  Jan.  S,  Mr. 
Grova  K.  Gilbert,  CllH*  niid  terraces;  Jan.  12,  Pro- 
feaaor  Otl*  T.  Mamtn,  Child-life  among  savaite  and 
nnctrilieed  pco|>lea;  Jan.  !)■,  pivfeiaor  Edward  S, 
Morse.  SoeinI  lite  among  the  Japanese;  Jan.  S6, 
Major  J.  W.  PowcU,  Win-tun  mylhology. 


FRIDAT.  JASUAKV  18.  ISSi. 


COMyfEXT  ASO  CRITfCISM. 

The  Pliiladelphia  local  conimiltec  Toi-  ifav 
eptioQ  of  the  Atuericau  uiil  Biilisli  ftasoc-la- 
>[M  Tor  tilt  aUvitpctincnt  of  MCieucr,  vrlticli  will 
IppI  in  tlial  n\y  on  tlir  !Iil  kiX  ncxi  .S<>|i<t- tnlKT, 
tskiog  nctivc  sU-ptf  to  mnki-  the  tnci-ting  n 
eiDorabJe  ooe.  The  wcU-knoirn  bo«piUtlity 
I'tiiladc^lpbla,  together  witU  tke  iinuaiinl  At- 
i;li<iii!«  oiTfji-')  l>y  lli«  coiubim-d  uii-otiii^  oi 
be  twogreat  scivniilio  boilin*.  will  iiml(>u)it4H]ly 
cure  «  T«y  large  nttcmlanoc.  I'mlor  the 
[tioes  of  the  I'mnklin  iiiHtitnti-,  un  intcr- 
nsUoDsl  clectficiil  esliibition  will  lie  ojioiKd 
^multaueousl.v  with  the  uieetio};  of  th«  aaao- 
ationx.  and  a  coiigrvM  ot  t^levLridaiis  will  ^t 
Be  snmi-  time  lut  convcndl.  Kxciirsiona  of 
Buaua)  interest  nnd  extent  are  l>cing  iilniitml. 
».  John  Welsh  is  prestdent,  and  Prof.  H. 
rvlll  I-enis  and  I>r.  K,  J.  Xolan  aeeretaries, 
tlK  toeiil  <^umlnittM•.  irhieli  c»iui;itH  of  a 
bandied  anl  flfl;  of  the  mmt  inflticntiitl  dU> 
xens,  representing  all  Iho  prominent  initliln* 
tionsof  tbeeilj'-  Couimuuieations  for  the  local 
nminrittee  should  be  addressed  to  its  head- 
qnarli-n.  —  the  Academy  of  natural  sci«nc«8. 
The  meeting  wilt  prol'iibly  be  held  in  titc  build- 
tags  of  Uw  University  of  I*enn»ylvania,  irhieli 
bare  Im-co  oflered  for  thiit  purpose- 
It  is  sinoi-Tcly  to  Iw  liopcil  thiit  tiiv  hieiil  c-om- 
jlte«  at  Montreal  irill  lake  no  steps  which, 
excuruons  or  otherwise,  may  prevent  a  fiill 
i)dAUC«  at  Philadclpliia  of  Q>embcr&  of  tlie 
asJKKriation.  l^e  euQimittwii  at  Mon- 
treal and  Philiuletphiii  hIiouIiI  work  linnoont- 
Hy,  arranging  for  combined  excitriiitms  at 
cUmc  of  the  Philadelphia  meeting.  With 
I  aid  of  the  Montreal  committee,  the  Phtla- 
bia  meeting  can  be  made  the  moat  impor- 
nt  •cientiDc  (tatliering  Ihut  has  ever  bvvn 
Md  in  this  country. 


tiR.  TtiKoi>oRE  LiXK,  in  U»c  Ifatuniliiit  tot 
Dccemhcr,  pleaiU  forc-ibly  for  the  Itcttcrment 
of  zo&logical  gardens.  These  ordinarily  are, 
Indee^l,  to  spcalc  parndoxJcally.  nothing  bnt 
fttultiinary  irnvvlling-shons,  —  Bariuira's  me- 
nngerics  called  lo  n  halt.  Wliut  b  required  for 
the  animals'  happiness  an<l  hi^th  is  obviou* 
eiioiii^b  :  but,  as  ijneslions  like  [he  present  aro 
generally  deciderl  f^ni  mnn's  |MMnl  of  vieiTi 
let  lu  shift  to  that.  The  misMon  of  these 
g:»nlcn».  iw  Mr.  F.iiik  sava,  (a  osteimlbly  "the 
ettidy  niul  dl«Kcminntioti  of  n  kiiovrlcd^i-  of  t\\n 
natural  hiibilsofthenniin.nl  kingdom."  There- 
fore an  opportunity  for  sueh  habits  among 
these  animal§  is  essential  to  the  student  visiting 
tiMtm.  I'l-rtinpti  inoftt  vlftltoi^.  honevcr.  go  foi* 
amiisvravot,  or  for  the  pleasuiv  of  i-Atsy  InNtrnc* 
tion.  We  go  to  see  sonielliing  opixKtite  to  thn 
icstrnints  of  our  own  civillMtioii.  to  behold 
the  wonders  of  untrammelled  instincts,  to  cn- 
{oy  the  Iwantlea  of  fl-ee  tnotton.  Bot  as  It 
Ik.  we  seek  ii  [ilcaatire-garden.  and  fleul  it  a 
prison.  We  find  no  miiniiitt*<^  vigor  tJierc  to 
cheer  and  to  excite  us,  but  helpless  misery  too 
ranch  like  the  poorer  side  of  human  life. 

The  great  diflleully,  it  seems  to  na,  is  in 
attempting  with  limited  means  too  big  aod  mU- 
ccllnneoiis  collections,  imperfect,  unsatiAfsc-- 
tory,  and  iii)injttnietivi>.  alwut  Id  proportion  lo 
their  excess  of  size.  Wonltl  it  not  Iw  Iwtter 
in  a  given  half-acre  to  have  n  single  pair  of 
lions,  or  of  any  other  much  ndmired  Itmle, 
rather  than  a  subdued  camel,  n  crampe*!  tiger, 
a  dilapldnted  oatrlch,  and  a  discouraged  croco- 
dile, all  oblige<l  to  .ttand  as  iiearlj'  at  (roflitihle 
on  one  leg,  for  want  of  any  thing  Ixiltv^r  to  do  ? 
Any  chance  and  inducement  given  to  the  ani- 
mnla  lo  breed  naturally  and  fre«Iy,  certainly 
might  be  a  direct  and  laluable  ceonomy  to  ony 
xoological  society  in  keeping  up  Its  stock. 


AccoftniNo  to  n  oommnnieation  mada  to  tbe 
IamuIoh  seellofi  of  tJie  Society  of  chemical  in- 
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ddsirj  br  Sir.  WddoD.  tl  docs  i«>l  wioin 
that  nc  aiv  muolt  tmarvr  to  cbenp  nluminiiiiii 
lliaii  m>  lutrv  U^n  Tor  a  long  time.  A  &liort 
timo  Binctf,  it  was  aniuHincol  that  a  dow 
metliod  of  iinxluctioii  bnH  been  invcDlcd  and 
WHS  in  use;  bill  Mr.  Wcldon  sajTS  tliU  iiiri^U' 
tion  oiil.v  i^elales  to  tlii'  produviion  of  aiihy- 
drofia  aluiniiin  twm  ]>olaBh  atuia :  and.  if  tbe 
tnolbod  or  oblaiDiti};  this  vew  ttly  ^Mtr  coat 
chfiaperUiaii  that  of  M.  I'ndiiticyof  Saliodrcs, 
it  vroiiUl  onl^v  <rbMi|>cti  alnminiom  by  five  per 
cent. 

AFKoi'oa  or  tlip  iiri.-»«iit  <)isuusaion  of  tbe 
ezcessivp  requirements  of  Urcob  nnd  Latin  iu 
our  collcgca.  let  ua  not  foi^gct  tb«  neglect  of 
,  Kngli^li.  One  of  the  i-easona  most  cominoiilj' 
given  for  till-  )dnil_v  of  tlic  aiiviiTiil  taiigiiiigfit 
is  that  liie.v  »i<l  tbo  tii>dci>tan(Iiiig  of  mir  own. 
This,  is  undoubtedly  true,  but  llwy  are  not  the 
beat  aids;  and  if  a  good  nndcrsianding  of  Eng- 
Italt  Im!  the  d««ired  end.  ns  it  ceitaitilj'  should 
be,  Uiere  mat  be  no  question  tbat  it  will  Iw 
Moncr  iknd  ttrtter  ailained  bv  tlie  atiidy  uf 
Engllab  itM'If.  'I'ti<-  di-iiration  of  our  n'ur«ts 
can  be  t'«n'  ealisfactoiily  l.-iiigbt  .ilong  nilii  ad- 
raiiced  apelltitg.  and  tbc  meaning  of  a  large 
numttor  of  roots,  pi<eflxea,  and  aulBxes,  can 
then  be  avquired,  so  as  to  give  u>ost  ptaeli' 
cat  asMOtamx  to  tbi*  L-niii)tiiehen3ioa  of  Kiv^lisli ; 
much  belter,  we  venture  lo  May,  tluin  if  etyniA- 
lo^cal  study  Ik  Iimil<-<I  to  the  InngnagoK  from 
irhteti  the  root«.  prcllxea,  and  sulllxcs  come, 
and  dii-ect  statement  of  Ibeir  u»e  iu  btiildiug 
up  otir  own  langu»j;e  be  omitted.  It  is  cer* 
tainly  very  coininun  to  finil  stiHteiila  nlio  liave 
*]m»ed'  in  Givdc  and  Latin  atill  unable  (o 
explain  tlie  meaning  of  not  nnuKtial  adenlillG 
terins.  ludecd,  so  laige  a  KliaiT  of  the  time 
fllovrod  to  lIiiguiBlic  study  is  nov  given  to 
Greek  and  Latin  eonsldered  simjity  as  dead 
languages,  without  ivfcroiice  to  tlirir  liriiig 
descendants,  that  no  time  ia  left  in  whieb  the 
general  student  cau  learo  what  he  certainlr 
Klioukl  know  about  liis  mother- tongue. 

Tltero  is  prrBoiug  need  of  collegiate  study  of 
Engllab  as  a  laognnge:  and  fen  suhjoets  wotitd 
Iw  uiore  attractive  tliau  this  might  be  made  by 
a  keinrer  nlio  would  tell  his  class  where  aud 


whcu  Ibe  language  attained  cnougli  of  its  pres- 
ent chataderistics  to  be  entitied  lo  ita  present 
name,  what  were  its  ancestora,  ami  bow  llioy 
nt!ii!;lc<I  and  ehnnged  iheir  fonn  in  producing 
their  ileM^<^»dunt ;  who  would  describe  how  tbo 
hingiinge  ilaeir  liaa  \-aned  in  recent  centuries, 
and  how  iu  unsyslematic  spelling,  no  uidike 
the  pbonetie  simplicity  of  Italian  and  S|uiuish, 
dei>ends  on  its  complex  origin ;  wbo  would 
|>oint  out  IIk-  bitdoi'ie  reasons  for  its  iiepe»d- 
ffnoe  on  earlier  liingtuiges  for  words  expre^Ing 
abstract  idea*,  in  contrast  with  tbo  relative 
unabltiinglgiKU  of  German.  Alt  thU  would  no 
more  require  a  knowledge  of  tmcteiit  oi'  foreign 
languages  than  un  api)Teci:ilion  of  clctueutary 
leclurenon  i-i»rmi*tr\'  needs  an  understanding 
of  organic  analysis ;  bnt  it  would  give  a  ver^- 
diffci-enl  knowti^dge  of  Kngllsh  from  lliat  de- 
riveil  fiwn  the  study  of  Lnltii  dei;l<riui(>nit  and 
Creek  accents.  We  cannot  doubt  tliat  it  would 
be  of  grr-iil  ii«rvic*'  lo  all  who  have  to  write  out 
what  they  think,  and  liiat  it  would  attract  to 
ptijiologtea!  stuiltea  many  studenu  who  am 
now  repelled  from  them. 

We  understand  that  the  xdentilic  work  of 
the  Armj  signal ■ofllci'  i.t  tikdy  to  form  a 
feature  of  incivaxitig  iniiwrlance  in  the  future 
di^velopmiint  of  Itiat  dejiarlmenl,  and  that  Gen. 
Ilazcn  draircs  to  secure  the  services  of  the 
lic*{  talent  in  the  countrj'.  It  would  tteem  that 
the  study  of  inathematlon,  mi-chaniea,  and 
pby^cs.  as  bearing  on  miilcorolog}*,  has  be«o 
Buxlly  ncgle«te<l  in  otir  univcrttitios ;  and  il  Is 
by  no  nnron*  easy  to  find  any  who  have 
been  studying  tbe  sciences  with  a  view  to  the 
pnrsnit  of  investigntlons  tii  meteorology.  As 
a  general  ruin,  tho^i-  who  liaw  studied  and 
practised  aiUi-ononiy  for  n  few  years  are  the 
best  prepared  to  advance  meteorolog}'.  Tbc 
line  libmr}'  of  tti«  sigual-ofltce.  Its  uiie<iuall«d 
mass  of  observations  and  map:;,  its  ooursos 
of  lectured,  Ita  annual  cIuiih^  of  men  under 
Ingtniclfonnl  Foit  Mtcr,  I U  coll eeliou  of  appa- 
ratus, all  offer  to  j'oiuig  meteorologists  oppor^ 
tunity  and  stimulus  to  fartlier  advaucetnent; 
while  the  publications  of  Um  ottloe  oflVr  every 
facility  for  making  known  the  rosult«  of  urigj- 
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Dal  iormiigntioRs.  Even  OMlcoroic^ists  out- 
fide  the  oJllce.  or  emplojed  by  ii  ta  coiiMillIng 
cLalUu.  may  flixt  fi  to  tlirir  ndvniilugc  to 
il  tkciiutflvM  of  Uiiw  u[)p<>rluuily  Tor  pultU- 
lion.  ConsiHvring  the  grrat  fitUirc  evidently 
jn  »lore  Tor  meteorology,  it  is  not  siirprising 
tt  Professor  Abbe  is,  as  we  understaitii.  dili- 
eolly  iui]ulriii9  Tor  tlioae  wito  nre  wUlin^  to 
Dme  lo  liiM  tiitsi«t!iiie«!  in  llio  (^lloct  to  'Icvi'to|i 
^"^tctDXtic.  derliiftivi',  iind  exact  seiencc  of 
Bteorologj'.  We  coiniDcnd  thi»  stibjcct  to 
those  whfise  studies  hive  taken  tbts  directiou. 
There  are  needed  tlte  Inveatigator.'the  Icadter. 
ibu  exjH-'rt  eoiuultii^-ineteorolo^Ut,  ]»«- 
iv  UK  in  otbcr  brnnelie*  of  iwienTC. 


LETTERS   TO  THE  EDITOR. 
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•«•  Oi>TTtpo»J«nitan  fftfMttjJ  to  4nu  brtt/ntptmUU.    1 

Cb«mlc«]  geology. 
It  appejim  lo  mc.  thai  In  bit  lTlU^^■lUnK  cpinimanl- 
Vlaa  in   tin-   miinlK^r  of   fl.'iViifc  (or  Ih-r,  •.'S,  I'po- 

or  n'tiiclv^ll  li»i  (iiIit'H  Inlit  hn  rnor,  wlilcb,  whili" 

dlmmldiirig  by  inuri-  lliaii  onR-rl;;Llh  hii  i-iiimalr  iil 
_|)m  uratilni  Inurrjm  ot  Ihc  i-arlti'i  in»>a.  U  vnt  more 
rtiiuo  flora  [he  iMn<l-(K>liii  o(  cItcinkMl  cnoloHiy.     In 
crniliiLris  llioamouiiiof  citTliunillaii-lcalwlnuUil 
It'.  -hcii-  anil  6xeA  In  ibi^  R.irlli'>  criiH, 

Itl.  -1.  ilial  mprtM-nti^il  liy  tlir  (^nrboiutic 

(J.-i     .       .  >liil<imlto.  etc.),  ■Rid,  »*«oml,  ilintlR- 
illrol  lor  ihc  ilncwinpiiilUflii  of  an  auutnol  thick- 
till  Joi^iMnp»«nlil«  illicatc  n>ckii;  nnd  iMtti  Ihc-ic 
bt>  JTC  Incluilnl  lo  bli  Rnuiil  (nUl.      Dili   itiL* 
Jnly  bad  book'kiviiinft.  ftn  a  puribn  »(  lUe 
I  dloxidr  li  E»uiilcil  Iwi.-e.     The  ifM-»f  o(  lh« 
:  tvici.t  n  II  nccPMBTy  aiiicci'diTiI  ol  llie  fi>nn»- 
ihc  I'lrbotiBic  rocks:  nn«l  (he  carbon  illoxlil* 
'  the  Uticr  I*  i>n.-ci<p!y  iln-  sjiac  an  that  whii^b  ba« 
rlfliuly  ilecoiiipcrtoil  ibc  former.     Ill  scncrtl  icmia, 
ICnui'dut  of  all  chemical  procetac*  proct«d(  as 
a«>:  the  cailioii  dioaiMlc  of  lbs  atmosiibprc  ilc- 
1  Uic  fi'lip.irs.  Iwnibleiiclc.  aui,-itc.  iiii<«*,  ric.. 
I  nillcatc  tocki,  tratine  the  nluminx  and  iron 

"  ( sllin  01  a  luorc  or  l*»i  [rttn;liioui  knolhie. 

I  (oTTiiln^  carbonatm  of  the  nlkulics  bihI  alkoliiM 
ihs,  vbirli  are  cnrrlol  anar  in  loluiiuii.  and  ul- 
nnlcly  rtncli  the  tea.  where  the  laller  ar«  ileiKnilcil 
>  limnloiie  aivl  doloinilF'.  aiid  ibr  foniirr  teavt  oilh 
*  i1i«-  calcium  And  in nsii<^) ><)■)>  clilitfidrK   of   tliv  hpm- 
er,  produnng  alkilinr  rhioridra  IcliU-fly  ccninivii 
lit)  and   mure    limvHlutio    and  dolixiiiic.      As  Dr. 
Iiinl  hns  *o  (!leat^y  •Iiown.  Ib«  kiuliiii'  on  (Ji«  liod, 
aid  *alt  ill  IIm  -ea,  irv  loercly   liioidtfiiMl  rtiiilld  (iI 
y  fismion  of  the  mtlNMi  djoiiile  of  the  lUiiiuifiticrf 
ia  tbe  faibunate  rock«.  \V.  O.  CwmBT. 

Oateology  of  tlie  cormorant 

l>r.  »Uu(rlLil'>  [I'llcr  In  Srletire  \H.  '^i:!)  calb  for 
a  faw  reniarkv  In  relation  lo  hi*  nr>t  tUlrment, 
that  '  the  occipital  itjli^  iif  ihe  eorinnrani  1^  not  an 
«Mlllralioa  In  tlie  iciidon  of  iinvmiMcle'  of  lhenr«k, 
Sifanka  wrote  an  (ollows  "  KiL.-v^'.linniMch  i>t  dein 
I  cowwaDua  tiiul  (',  gtnculut,  at>cr  niirh  nur 


ilieaeci  beideii.  ctnaitdeiD  ocetfi.  aufxrfiui  •Itirrlt  band- 
manc  vcrlniiid^ncr.  ilrciecklg  pyracnldci- rutin iKer, 
Itaeli  tilulvn  i;<^rkbl<.-(«r  kiLuclwn.  wclchcr  di--  aimll- 
lt>L')i«  derd^'n  kiff  benrcvitd^ii  iiiui1l«4ii  ioe  ver^Eriiii- 
urt :  cr  ial  tin  urbiieiikniH.'heii  iiiid  Kelii>il  iiirlit  mm 
kUS>)i-I  *'  (Thiprr»'ii.-L''.  li".  In  view  <•!  fltiidi  ciol- 
oenl  ^nllMirity,  It  won  Id  svi-m  that  Hitiirttijiiii  ini>r« 
than  *lni|il«  ih-iiLiI  h  re>|ulrod  to  u|ie«t  a  I'laie- 
iDpnt  ncce|i(eil  by  aii*ti>iniiil«  for  many  yvan.  It  1* 
ntirthy  if  noie  thai  I>r.  ^hoft'l'tt  doe*  not  mcnllon 
thd  nainm  of  tli«  b'>ti«  In  hi*  attk-lv,  anil  that,  Ui 
lanorins  tlwt  (mIiiI  (u  wbldi  I  took  excvptloD,  ha 
Tlrtn.'illy  arkitna ti-d|ti>s  III*  Riltlaka.  It  U  <lllltcuU 
In  Qiiilcretaiiil  how  iiic  kSo  ilm-a  not  know  Iha  pml- 
tion  o(  a  boiM>  I*  iiiialinoil  «i  rxixuinit  li>  nature ;  and 
In  all  caMM  1 1  U  «1mi,  If  ne  nouUI  euiirlncr.  lo  gira 
reaaona  for  diaMriit  from  nnlli-Tllio. 

A*  ti>  hl>  wmud  Mairiitcnl,  that  my  Jdca.^  of  IIm; 
morpliology  of  tin;  ri>lnUr  iirixvii  an-  wrong,  I  would 
alsiplv  rniiiart  Uial  tbe  lulea*  ri'lvrred  to  are  not  mine, 
but  tV>*>*  of  SiUk-Ii,  iif  Mi-ekel.  of  Tkileinaiin,  of 
Owen,  of  Selcnka.  add  of  Mlr:trt.  anil  iil;;e*t  that 
it  would  bf  niipropiialp  to  rcail  niich  eminent  aulbor- 
tllea  U^torr  iliiinialng  •>(  iliein  wllli  aneiuplrical  ilc- 
nlal.  Dr.  Sliiifeldi'i  pcijirr  clearly  lutlniaie>  tlut  tlio 
rot  iiliir  tiroivji  of  IhndlvereU  the  ho«iuilogiic  of  lli« 
patella  in  other  binli.  Ttie  coexUtenci:  of  the  two 
diaMoto  IhU  by  rrduello  itd  a/jnurditat.  1  would 
invile  Dr.  Sbufeldl  to  'itiote  the  paiuin  to  wbicb 
he  refer*  when  cltln;  Owen  a*  cotiilderini:  any  pro- 
cca«  ol  the  tibia  aa  llie  analogae  of  tlie  palelliL 

Lattly.  Dr.  Sbuteldt  *Ule*  *'  Ibal.  (iiTiiieriDur«,  1 
Bnd  injaaK  iniH|iioled  niu«!  tlian  once.''  1  wuulil 
reiuind  Dr.SbufeldL  that  I  quutcdliiai  butonec;  and 
u(  the  accuracy  u(  iliii,  aiivon*  mavtwlitfy  hlniiclt 
bj-  referring  lo  Scfencr.  II.  6ti,  M  ci>funin,  iin«  Ift 

J.  Amoiiv  JerPBisa. 

Illtctrlc  Umo-algiuUa. 

Tour  corT«4p(>iMl«nt  wlio  do«ciibta  liU  method  of 
makiug  electrical  »lgiMla  Id  a  rr<<rnt  nambef  of 
SeiTui«  (it.  »rM  can  grtally  »linptiry  aiwl  tli(nb;r 
Imiirove  bla  arTanuemfnt  tiy  liuiriltis  wiifaln  the 
civek  a  eoupl*  of  thm  metallic  •priitfi*  wlili  plntlniuit 
roniad*,  ibe  clrtolt  IwIiik  compiated  by  ilie  premure 
of  Hie  hammer  on  Ibo  '  oiilwanl  niroke.'  The  writer 
bas  had  anch  an  aitarhnient  In  an  onllnnry  'pm* 
t[rAit)tne  cl<^k  '  lo  cumiani  tiie  for  nboiii  icn  jean, 
U  U  doubllcRt  llir  cam:  with  muny  olhen  who  have 
hn'l  ncriwioii  to  dittrlbal*  llnm.  The  tignab  are 
Iran*m1itcil  to  aeTeral  bulldlnsi.  In  otic  of  which  an 
I'lecirle  Konic  H  «irii<k.  and  m  other*  a  nttmber  of 
'itlttatlng*  ball*  ar<- rung. 

Mfrcury  contarii  ;irc  genmUly  inwiblesome.  The 
arransenwni    disnribtti    u-etiu    iinneteisarily   coin- 

filtcalntl:  hcaldfri,  it  Uilll&cult  to  see  Ibe  necesiity  fi>r 
itiutailiiK  ihn  clock  'oti  aiqunreof  plate  Elaai.' 

U. 
CulUfnltii*.  O. 

Capitalisation  ot  nainoa  of  tormatlotia. 

Tli<>  iitM-  of  capitdtH  1*  a  lllcrari-  rather  ilun  a  acl- 
cliliQc  iDHller;  tiitl  |"e>il<^i»H..  iHtvcrlhi'lifM,  xitffj' aa 
uclusfioni  lliv  exiBlliijt  eoi'fii»)on  In  ri^nrd  lo  tlw 
nani*a  it  fomiali-iin. 

Author*  irbii.tri.'  ciHif^litciit  wlih  llK'nitHves  ju  ibla 
maliiirf^ll  int'-llirvT'  cI-mju-j.  Tlwiaeof  ibo  hr«  cIam 
apeak  of  'It'  f'o^^ilaiti.  and  of  tlie  (^rlionlferoua.  but 
nt  |»>i-'  '  '  :in<l   riirluiiKcniuo  (train.     In  m> 

doiniE  -lir  ii.inx-i  iif  (urmallunii  ai  piuiwr 

noiiM* I  .-...-.  Lnvciriiiirc  pn»i*riulji!elivo*.   Tbi» 

prA^lio*  itni|>l"\h  1  (•<-riii4[i  Idliun  not  otherwise  couu- 
IriiaiiMil   111  "nr  ianM>ia):i':  wi*  ilo  not  My  (wmiaii 
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IdloiB.  Anoiher  objeciiun  U,  thxt  the  |>raelio«  Iiilcu- 
dac«  adiMinPiioiiiiilficuli  lomulDUiiioii  acfount  «( 
tb»  pwluilion  of  lliu  uuuiiaal  into  ilic  ailjrviire  •cnse. 
'The  UarboiiKvrou* '  ma)*  ur  may  nut  iTii|jly  sotiie 
Hdi  Dixan  a»  fuTiuatlun,  xut  the  il«sr«e  o(  tiuvh  iippll- 
cation  in  variaU«. 

Anlbor*  uf  Ibe  Bocunil  $n>ui>  tpenk  uf  Itio  Pol^dnra 
Uid  /\il«dani  •train,  tiiil  i>f  lIi->  curbvmlvmat  and 
etrbontftruua  *trau.  Ttie  dialiiictloii  llm>  ruadr  i« 
OUmoloictc,  bflni!  liaMd  on  Ibv  iuiiiKvlinie  iJ(>riiaUwii 
M  Iboiiauoof  luo  f omul  ion.  TulUU  lb«i«  ar«  Imi> 
ohJiKlioiifL.  KIral,  ft  U  contrary  lo  ll>«  aiiiih'gic*  ol 
Uic  Unniiajt*,  fitr  cajilCAliMIiuu  il^iKirally  (iiiuollcd 
bf  toaaiilng.  We  *ji«ali  of  'ilio  fKdfic,*  altluiu^h 
Im detiXDMlon  lReiymi>1o0c«llrac«iuni«cirioiiii;A>iil 
■«  call  iIm  rncmilly  nopiiUr  l^mlnlno  waist-ii«*r  n 
J*nej,  alliMUKli  ili*  ileKliiiiailuii  U  «iynir>l>4icMlly  n 
propar  anun.  SecHiil.  It  hu>  ilid  rtToci  of  reCKlHnji 
attCBtioti  conttniially  l»  the  ik-rlvallnn  uf  iinmm,  nnU 
thiu  Nlalittnjt  tlii^irooniiotikflTK  iiii'jtnliiii  Kurniiic- 
moaln  rKi>on>.  .iml  tor  ihrMi  only.  It  t*  ruuvi'ntnnt 
that  nain««  of  ti'nriitiii>iiii  il><>ii1il  I'riKlnjill)  In'  i-oiirio- 
tatlTe,  Ihii  II  la  ot  jidnir  ImiiurUiici!  l]ia!  ihny  i^hiiuld 
cvcntiully  bccomi!  mi^rcly  •Iniiotalli'n.  Tlirm  wnM  a 
<«flnln  nri9:lnnl  utility  lii  Ii>vlii;{  *  I'ndilitm '  cjill  1» 
mliid  n  |ilnt^p.  anil  * cnrbanlfcrniik '  a  ehnrwtri':  bat 
the  nnnir.i  luiriiig  licconM  Mctirely  lUtai^lml  In  (li«lr 
•erefal  fm-iuattiHi*.  It  \%  now  iRtjicrallicIy  ■li^miuiilpd 
that  Micli  ahall  ilolgnnis  ae«ruin  portlnn  of  the  Dirai- 
Igrapltlc  culiiniii  oiiJ  arrrulii  portUmot  ceologlc  lime, 
mtlioiit  mimi>Mllng  \tl»ee  or  compoulliin.  Iiiileed, 
the  naama  why  inuuern  lun^  rmployi  eeo^raphiu 
tenni  in  ibe  naining  of  new  fonnutloi)*.  liuiftid  uf 
dcalniaUn];  (bcni  by  thi-ir  jtLyilca]  cluractm.  li  itiai 
K  mrRimum  of  cuniiolatlan  la  lliia  >eeiired  fruin  tbe 
imtact. 

A-ulbon  At  tbu  tilled  eloaa  ea|ijtidU»  «ll  lumci  of 

fomialinn*,  wliellHT  uwd  an  noiIMi  or  ndjii'tivv;.  ami 
Id  hu  ilviii:  picape  llkrau  i-rili,  Tlii'  only  ••Uji-i-iioii  1 
atH"  to  tlivir  pni'lici-  i>,  tint  U  t'lasscs  nitti  jiruprr 
nouiii  a  Kr»ci|i  of  iianifii  wlikli  nay  fairly  lwi-iini)<Nn^i1 
villi  olhiT  jcriMiii*  uoi  torls'Siil.  Tlie  di^iiinr>.*iiiiun 
belrm-ii  Miinni>ili  uiiil  )iivi|ii?r  ihiiiiis  ii  n>«iiliAJIy 
tmiirwliHI  oliu'iiri^:  niid  lli<?  'Iraniiin  of  ttiu  line  U 
lai)Kly  .1  iiialiiT  lit  i>nicticiil  omo'ifiici-.  li  it  iiot«- 
woitliy  lliiii  no  ftuiliiir  wb.ilt't-r  li«>  mi  iltauii  it  at 
to  itiHiii!!?  all  iiaiiii«  ol  fuiiiiAlioiLt  will)  cuiiimoii 
noiiix«~ 

'Pti*  r^rinitliilloi)  of  all  toNUAIlou  ttaiiK-4  ItU  Ilir 
Rt  K:iiiiaEi>  iliai  It  ciiuiilvaoiip  luaay  tital  lli« 

(.:  "  »  metis  ar.>  not  ilii>  only  RiilmtilfitroitR 

TVTf.  •••  ••'  •■itii'r  nonit.  llijil  It  il<n>(i  iml  ili't'Hvv  tltit 
ItiwiouitJ  uf  till- iixlfixiidi'iii  iiii^  .if  uotvls  hiitkatlve 
a(  rock  I'biiraoii'r  uliU-li  have  l>i>i'ii  ajJi>ri)i>rlHl'>)  tor 
ibn  iiaiiii'i  of  t"iiiiHil<'ii>  If  ilio  iiu>  "f  <-Ji|iiL.llK  n*-ie 
altiia«tlinr>ll*raiili>il  In  ilir  •li-nliiTi.tll'iitof  t'irnialion*, 
lhi>  nilvaiit>|[r  n.iulil  t^  lo>t.  tmt  aiiolltrr  woiihl  hit 
(nlnp.l:  for  ur  hIkhiM  llioii  Iw  .tirfr  in  iivxlt  i-f  i)m- 
rucl!4  »f  /'ottilaRi  uillioul  implying  llHlr  jfOiMlam 
•ftL  a.  R.  nir.liiiRr. 

Remaeua  -nicoiAUeal  etinnlaUj.' 

Will  ><'ii  kiiiUW  utiow  nil-  to  eorrrci  An  error  Into 
wUidi  It  ai»iii»  tiiai  1  fell.  In  loy  nollcc  of  Ptofiw^or 
KtotMn'*  ' Tlie'-inxij^il  cheniinry*  (Stifnr*,  li.  SiBI? 
It  cannot  Iw  iI<>tiiivI  thni  the  ■uii-mpni.  ''Ot  i\>f  -iib- 
■titniloii  pfoilncti  of  beniHinc  whieli  conlaiii  ilin>n 
•ubxtllutiiiK  si''>n|».  tnori*  ttinn  tlirni-  vari>Mli'<<  Imi'o 
boon  olt«*TTcd."  Ii  llteriilly  tnw.  Tli«  ronicxt  »iid 
fomi  of  Rxpmtlon  were  iik^Ii  ihai  1  o-uld  not  hut 
think  lltii  auerllon  was  nutle  of  tho>B  dvrlvnilTM  In 
which  llie  ilirne  •ubsiitutlng  groupi  wan>allk<-,  IIiuJ 
It  occurred  tome  that  the  lUmnnntwa*  not  Ihiiallm- 


Itail,  1  eeitaiiily  alioulcl  not  bave  pronauii<iKl  It  raab, 
but  fo  cuiilioui  aad  [iicotiii>lrt«  iIiaI  It  iiiutt  inoTiia- 
bly  mislead  «ven  tbe  must  midut  reader, 

Tmr  cwric. 

SjrnohronUm  o(  geologfoal  fonnatlona. 

1  iriwt  ttial  yon  will  permit  nie  n  Utile  tnorti  space 
to  reply  to  Ibn  fnnber  ii'nurkt  ('f  .Mr.  Nugent  on  thl( 
unljjwt  (.SrJ'-n«,  111.  !i'J),M*ing  that  yoiircorrespomd- 
■■nt.  Iiaa  failed  to  graip  the  point  wlikli  I  bad  In- 
te-ndnil  to  elitnldolc  In  niy  last  eomuiiuileatliNi. 

Mr.  Xiigniit  <*  coriwi^t  when  he  conln'id*  that  1  r«at 
my  caan  on  tin'  iion-opcnrrencc  of  '  cTidei»c«i  of  'in- 
versions; '  anit,  ir  my  Hue  of  argument  Insctl  on  Ihia 
fuel  fallt  to  mfCt  irlih  bis  approval,  I  liiicerelv regret 
It.  ralAiinlolDgy,  na  tar  as  1  am  aware,  lia*  tkiiB  (ar 
fnllod  In  ahuv  a  aliigle  imiHiuKocal  c«M  at  fauna! 
Inremlon  siieli  na  I  luvelndkalnl;  nor doM  (here «p- 
twar  at  the  present  tituo  very  much  likelibood  of  lu 
ever  being  ablp  lo  ilo  so.  -  5for  would  tbe  divcoverj 
of  n  aolitary  iriiun™  niMerially  aflefl  the  (|uealian, 
inasintieb  a*,  upon  llie  ibeory  of  very  broad  couinn. 
ponuitdty  auggeswd  by  Huxley,  iuittincea  of  Snv«niou 
oujihl  to  bo  KMnt  a*  mimerouB  at  ilio^e  uf  nou-luv«r- 
tlon.  Mr  oonrteoua  critic  odmiii  ih.ic  "  tliere  it  aa 
renaon  why  nnch  Inniatices  ot  iuvvrilon  rbould  tint 
bate  occurn-d  over  atnl  over.-malti,''  and  that  at  Ih* 
praictit  time  Ibeir  '  ucL-iirri'niN)  It  almost  unknown ; ' 
bul  hi*  appeal  lo  ibe  -  inipLTfeclion  of  the  |C«ilO|;i<'al 
reconl '  (uotb  i;eolo::ioul  and  );eourapli!ua)|.  In  l^ipta- 
natloii  of  the  overoiielitiin):  tic^iitivu  lettliiiouy.  will, 
1  am  kfraM.  scarcely  iiievi  tbi*  Kiluatlon. 

Tbe  sjiecKl  aue!i.n.'fi!rrfd  lu —  Uarmiido'imdoniM, 
aTiii  Ihe  intermixtiiiv  of  Silurinn  and  TlnvonlnTi.  aDd 
l>i<vuNlnii  and  (-irbunifeniiit  f<it»)ls  hi  Ibo  old  red 
Biind»Ioiie  lit  Sci'dnml  — are  fiir  tniiii  bciii|;  of  ib6 
fbani'-Uir  dtsired.  Tbi!  foruier  tieeiJ  •ciittt'ly  lo  be 
i^oiiiiuented  up:>n,  ainoe  llicy  baTL'  always  been  lii- 
\'i>lr<Hl  111  a  rerluin  amount  of  iiti*ctirlty ;  and  their 
ci'ir  exiil'^nce  n^  ^iicb  lia?  rery  n?i'»iilly  Ipopii  denied 
liy  M»r(-|  wliii  inTSoriiilly  exsniliicil  llii'  lecii'tii  I.fip- 
wortti.  ;^iiil  u  b'ist  of  ulber  i;uoiuf:Ui«.  In  ilm  iMse  of 
the  old  fed  sandstone  of  Armn,  where  tbrrc  i«  hii  in- 
lercnlalion  ot  a  buid  of  marine  ilin^siorie  couulnlug 
ProdiictiiM  ciionu'ii*,  P.  »eiiilr^tlcutAiii»,  1'.  piincl*- 
in*.  rbiirintr*  liiinln-ii'ilB,  SpiHfi^ra  lincal.t,  »iid  "ibor 
wel|.knij«n  carl>">nitefiiv«  fiiMJIa,  |'rofr»sor  Oelkle 
(■rlio,  wi>lH>li<>i>>,  liitiiniadf  rlic»Mon'ati»n|dlti|incilj 
afflrmv  that  ih<?'«"  ori;aiti»"i»  niuM  ■■  ti;ivo  been  In  oji- 
Uti>nci>  Ions  tirfiirr  the  fonnalton  of  the  iliirk  Arraa 
llmMlorm,"  and  th*t  ilHiir  balilut  dnrlni;  the  period 
of  tbe  dep'Mllion  of  I  be  niub^rly  Ime  utmKtoiie  «•«  Im- 
nmllaletv  o(iu!ili>  of  ll>i>  liimin  ur  bsyliii  tbat  lliiongb 
nplieavaf  were  iiiiw  >-i'ii>|:  Krn'tnnlty  Itolntnl  friini  ibn 
aeji:  in  olhi-r wor.bi,  ne  Imve  lifri'  ninti-ly  sn  Intlanco 
where  ibn  r.in;:e  of  a  cml^hi  tinniber  »l  orKiinle  toinia 
ha*  bepii  extenilM  soiiiiwhat  biwer  down  in  the  g^ty. 
bigicnl  senle  ilinti  tl  bail  hllhrrlo  bnrii  lndl<^tnd. 
These  kami>  forms  tc-ap|MnTliiihrsU[ierltiipiMH'd  l»wnr 
cirUinlteri'in  limmtonea,  and.  as  I'nitessor  lielkle 
ohicrvei-,  ibey  must  linTe  lienn  living  during  the  lotig 
Intenal  «ilncld<'nt  irlih  ibe  tcdimeni^tllon  o(  tlio 
Intrrrraltifi  sandstone  'i>ulsli|n  of  tlic  iippri  nlil  red 
aand>t.--nn  are.\ '  The  same  ndrttfon  botda  with  the 
Sllnm.f)evoiil.in  mixture  In  llie  lusal  old  reil  of  l^n- 
■rkslilie.  Xooneean  deny  llie  loenl  dli|ilM'enienland 
Inlerebaiise  of  pottli.in  uf  two  eonserniLve  f.'iuuat, 
Mpficlally  al  about  the  lieglnnliijioml-ne  o(  llieir  own 
innpecllvr  ^erMs:  but  llii-se  dlipUi'ememn  are  not  of 
thniiaiureof  the  Invertlnna  Ihni  ouflbl  to  llluittnU 
llie  dix'lrine  of  brood  ponleinpiir.'iiiplly. 

To  what  rxtent  similar  or  l<l<-itiieil  f.iitiiiis  Indknte 
ahtoIitU  chroiMilogtcal  lelntlrmshlp  can  probiibly  ntcer 
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ba  dntnnninnl;  IiqI  I  bclleTv  It  maj  bo  tairAj  a>- 
■nmcd  th>I  tlii>  iTHChronlmi  t*  <Iv<!iicil  within  com- 
p&rstirc]c  tiDTTow  limlm;  nr.  u  ptx^vlouiljr  ciprMnd, 
"  fommllTiiii  rhanrlAtlMMl  by  ihi!  ■nme  or  Trrr  nc«ri]r 
MUIed  (annu  In  B-ldnly  iriuratn!  mgloits  bclons,  fa 
Tvrjr  rondcratn  llmlu,  lo  approxIniAtaly  the  lanM 
actual  age,  biuI  nm  lo  nil  inuoi*  anil  paqiofct  (fn- 
tfhnuioa*  or  eontcmporaneiMM "  (5i^l«)iiv.  No.  41). 
nofeawr  Gelkl«,  who  b  ouotcd  br  joitr  oorrciqKxid- 
cut  ai  snpponintf  the  orthodox  doctrlna  of  nooM- 
taxis.  orhorootaxir  In  Its  braa(t«sl  limits,  jadlclootlv 
trim  U>  cbronolosical  dlTcrgcncc*  o(  only  Uo«i«iM(b 
of  yt»x%,  and  not  of  mlUtoiu  ('Tvii'book  of  seologjr,' 
,pp.  611-410).  A.-coKi^  Bsiu-Kia. 

AcBAtny  of  oMunl  Klmou,  FliIUdBlutilt. 
Ju.  It.  I  KM. 

n««  oervtoal  lib*  la  the  human  stibjo<A 
I  tend  Jon  a  pbotovpwpli  o(  a  notable  and  rm  la. 
tewtlng  aaatoiBlcal  preparalloii  veil  vortlif  of  b«^• 


tn  pnatanliig  ivd  domitacats,  iiialeail  of  a  full  tacet 
atmve  .in<l  n  il«inl-on«  Iftov.  Til*  •am*  »ubject  irat 
alto  biully  line  uvethor  In  tome  olli«r  roin«ct8:  «.{[., 
one  of  Hit  ionK  Uiuniclc  ril>4  (1  Uilnk  tbo  nfthi  blfnr- 
cMfii  at  Ihn  ilpnul  ciid.  The  ipndin«n>  w«nt  tiai>d«il 
to  me  b;  onu  of  nuT  nupllt,  Mr.  Artliiir  J.  Hall.  Ths 
anoioaly  hern  fltiir*d,  nblk  not  noir,  U  aa  raM  that 
I  think  1  haTcwvn  butonctlluitfallonodl:  aaOMlr, 
that  git'en  \>j  Profiuor  (laen  In  hit  'Comparatlvn 
analoiniF  and  phyalotogy  of  TDrtebfata*.' 

EltLIOTT  Cooxs. 

Snlllaualia  l—«ilutk«.  VTathlnstan. 
Ju.4.tlH. 

A  poaaible  aolutioa  Of  tlM  atandard  tlnw 
qiMMlon. 

Although  the  adoption  of  fire  aUnilarda  of  Uim 
[or  th«  movement  of  mllrood-traliK  fn  the  Culled 
Statei  ba*  BlropllHed  the  time  qoestloa  for  tbe  trar- 


frniilk  otrtVil  i>rti>o  t4  Iks  hUBMi  uibjn*,  llfr  ti>v,  km  frw  titmr ;  (Wwlna  wtltdnakiHil  wiil 
Ihvlf  MtlcuUldl  pi*lr«f  tWTioii  rllM, 


tng  «ngraT«l  and  jHiblliJied  in  fleime*.  It  1«  the 
«CT«olh  ci'rvical  vrrlebra  ot  the  human  lubkcl. 
aataml  tint,  viewwl  (rotn  nboTc.  •howins  a  pair  of 
cvrvLr-4|  riliK  Tb>>  dcmoniiralu  ilic  (act  tluil 
j'.'Ciillrd  tmiiiiFerie  prucm*  of  »  ei-riicAl  *crl«bra 
^U  u(  a  diatwphjvU  Mlth  n  coakirtd  pienm. 
•la.  til*  vertt'brarlrtial  toranen  to  pbnTiu:t«TUtiff 
li'.-.it  Vl'r(ebml^  beioa  an  ufjeniiig  bi'tirccii  theac 
TIm  pboioeraiib  sliuus  [)><:  prrpxra- 
iifo  .1  limp  ilpivripticn  is  ti.quit>il.    Tlu? 

vbvK'  l".-'tv  •-  -*»u  lo  Iv  ulilllediilvTlMi.anil  the  two 
I  an  a««ii  lo  bv  uS  diOerVRt  duix;  anO  siti.'.  Tlie 
tarv  pbal«K*aph<il  a  lilll«  h|hu'I  fruiii  tlivir  iv*p<<c- 
anlvutaiiont,  olbvmive  in  titu.  Envb  (rtrly 
Jsles,  3>  iiHiai  nilb  tltn.  by  iis  IhwI  wiih  tli>: 
I  and  by  !(■  vboukler  vith  ihv  Jis|>r'i>>iytl*,  of 
•bra.  I'hn  liaae  ot  ««;h  ■lia|>>iptiyH«  prr^vnl* 
^orly  n  nlclt  (il««|>«r  and  iiiur*  rvi-nliir  on  Ihv 
irJi  than  on  liM  rlcht  *id«)  nhtcli  in  a  |<irl  ot  the 
T«ncbrart«rial  fnrainpn  pn»|".-r,  th(?  rrsl  rj  wlilcb  is 
clmimtr-rllir^  by  IIh>  lil'  Iii^lf;  thl^  iili>.>l«  xptic*  lic- 
twcn  llie  vertetira  and  ili«  in'i'k  ot  lb*  rib  bciof  that 
alus^  rontinoiuia  •■peuine  ot  inviful^r  coiitotir. 

Tbc  lower  bonier  -yj  ilii>  body  of  Ihin  vortfbiu  m*- 
MMaon  each  >t<1o  »  •irinlfai-oi  (tint  aiiovii]  rorliatf 
eflhahcad  of  Itii-  urtx  ftlrt)  ilorMl)  tili;  '■>  iliiil  ibi- 
In  donal  ven^biiH  nmii  aii-o  bai*  Iwcn  aiioniiiimiK 


ttllinx  piililic  I  (leileTe  )t  U  a  matter  t>t  d«r|i  rqret* 
■hat.  ilnreaoiiatige  liu  bwn  m.-ulc.  th»lHniiiK«Miulcl 
■Kit  havi-  been  loa  ulngtv  standard  insli'itdiif  Hie,  and 
IbatGrcwnwli-hliiiK!.  ai  Mr.  Srli.tltnTy  oinoibcantiy 
^uerhu  in  Si'irucr.  Sn.  X$,  This  i»  tli''  ni>.i>'  in  Im 
rr^rettrd,  sliicr  tliL-  i-ailri>»l  coiripiinl^*  lia»e  (omid  It 
Impnwtldblc  ti>  Tiiakc  llii^  f  Iiani:>-' on  lite  jiropaiod 
■nefidiaiH,  nrol  since,  as  Mr.  S»i>olt  rlshtlj  oppi'o- 
liund*.  all  onlinary  butiixiw  inual  alwajn  bo  eon- 
ditclL-d  on  lucnl  meai  «olar  limif. 

ll  appMin  lo  me  tlut  Ibio  whole  •iiM^tlon  could  l>e 
nr»y  niiuuly  and  forevrr  S'.-t'.)i>l  ty  (hi  adoption  of 
Grwiiiwtcli  liiiM  fur  ttie  inxvr-nwnl  of  all  pul>lic  con- 
vcjaiicri  till' »nr[4l  over,  aivd  til* rtin«(ritel(o!i  of  lime- 
pi»«pi  whidi  would  itidkiln  at  once  both  loeal  mean 
solar  time  iind  (Jnteiiwieh  liiii*.  TliBonly  mo"lifieii- 
lioii  of  the  onliniiry  tlaie-plii'i'*  nn-deii,  lo  i-nahlti 
Ibeni  lo  indleate  b-^lh  lirjie*.  i*  lo  prorLte  lh«u  uilU 
two  dliilt,  Mie  of  wli'i'li  uti.iJI  lie  miivnble  about  nil 
ax  it,  and  capahir  <A  !>-iiiit  aft  ai  Bnydeiltcd  poiiil. 
It  I*  lininatetlal  whieh  di.il  I*  slalionnry:  llie  same 
eel  of  liandu  voulil  ^uo"))  bolh  illalt.  and  loilivale,  of 
ci'uroe,  lb  ill)  iloiM.  at  onis).  Thus  prnrldcd,  aperaOD 
ijealrlitjE  lo  lake  Uii^  next  train  would  be  governed 
*h»|hi; Tiy  ilir  fin'enviett  dial.  Fvirtbertnore.  ahoulil 
hit  tlme-pim«  hiie  •■>r  (tain,  El  wmild  only  hi-  n«crs>ary 
to  wt  it  by  either  lonal  iiwan  oilai  time  ot  by  that  of 
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kHf  ttatlon,  lo  iMTr  It  right  a^pt^n  both  aX  hoiiiH  and 
wllh  thp  wofld. 

Thn  ailnpllon  of  mieh  a  ■Undi>ril  huuIiI  iioI  ti«c«Ml- 
tnte  tbc  lubttltnlitfn  of  new  iime<F"'^t'<-'"  for  thoM 
novln  UM!.  noretprniivo  nllcmtioii  cif  them.  A  ifij 
(Jmnlc,  Inexpcniite  wajt  of  «Ia|iiiiit'  (i^tiMinit  »»ichi.-s 
to  ihe  RugBMUd  cliniige  woulJ  be  lo  cith  rli?  Or«-"'ii- 
wieh  dlaTapoii  the  mlcli-cryiial  Eu  k  little  ^'imller 
circle  tbu  t&atof  tlie  dtnt  iiruper.  The  ttsn.ii  cuuM 
then  be  Mt  to  indlcnte  ilir  'liffervnce  of  ilroe  lie(w««n 
theglreii  place  and  Givetiwidi.nnil  Hccnrnt  byaliiile 
white  wax.    Clucks  euukl  b«  kttiiSlari;  cli.iiiiteil  alio. 

U  Ibe  hours  nre  to  he  read  (roin  one  (olwpiitj.roiir, 
M  t««m«  dpiinible.  and  m  *oin«  road»  lutv«  Mlroady 
agreed  to  do,  this  will  ni-ceMlUtn  not  only  %  clinngc 
\ix  Iheraleof  niolioiiur  llie  hoitrlinnd  at  lime-plen^a. 
but  iu  Ihe  dial  alM>.  Now.  since  .1  clianifp  l>  lo  bn 
inaili!  snjrua)-,  wh>  unl  «Toi<l  Iwlcn  channtng  by  rc~ 
COD«lder[fiK  ■!  iiiio-  the  artion  ilirndy  iiil(rii,  and 
iuoT«  iDiincit'ntely  in  ilie  itlrrcilon  Mr.  Sriioil  bos 
eusBtstOil.  Tliin  would  avuld  tlic  nnci'Mlly  of  piih- 
lisblns  In  Eline-lfllilM  loonl  llmra;  irlilin  Ihe  irxTcIW 
would  tinve  dimply  loroiiauli  hli  tlmc-Inbk.  niid  refer 
to  hl«  Oroi'niT It'll  dial,  lo  know  at  what  nioment  to 
tak<i  a  |>iil>1[ir  cunvryBnop,  noc  only  anywhcri!  in  tho 
UiiKinI  Slaif^  but  anywlirrn  In  ihc!  virilized  world. 
Tratii'incn  and  •latlon-hancli  (■ould  ciprrience  no 
liwonvenli-ncp  !n  brli.g  giiid«l  by  thrir  Grcfowirh 
dial,  II  being  nt^cnunry  iimply  to  make  iliikt  dial  Ihu 
tDoni  coninlciiou*  nhlch  i*  t«  Ixi  ooiiMittnl  (ideiiCBL 

F.  n.  Kixa. 
Riitt  Puii,  vrik 


THE  DUTY  ON  IMPORTED  SCIENTIFIC 
TliXT-nOOKS. 

At  Itie  last  ineottng;  of  Ui«  American  ttAao* 
ctatiun  for  tbe  ail  van  cement  of  scivnec.  there 
was  some:  iliMciisfiiun  of  llie  itlTveta  uf  tin; 
existing  tariir  on  fon-ign  icxt-tKwk*  on  our 
school  ^alctn.  TliU  w  the  first  comiiilcnililu 
«dbrt  to  call  the  iml'lic  atlciition  to  tliv  rcitiiltit 
of  OurChinvscminiuercial  |>olicT  upon  the  edu- 
cation of  our  youth.  That  system  of  policy  is 
such  ft  vn.st  elaboration  of  niles,  and  the  effeds 
of  its  regulations  are  eo  hard  to  traee  in  tlie 
machinery  of  otir  society,  that  it  baa  derived  a 
atreit^b  and  a  safety  ftom  its  very  n>aj;uiHnie 
and  Itn  ob-teiiriCy.  Tlie  ordinary  wind  shrinks 
from  Ihi;  vlforl  to  troco  llie  00111  pi ic-ation  of  \\» 
cfTcci*  on  gnrat  labor- em i>loyii^  iiKlustricM  like 
pig-iron  maniifncUirc.  It  reijiiires  tlic  ei:iuragt<) 
of  a  great  noldiir  lo  give  tiatllc  to  the  tnriff  oil 
Buch  flcWs ;  for,  liowevcr  convinced  the  free- 
trader may  be  of  the  right  of  his  enuee,  he  sees 
that  hla  victory  will  meao  destruction  to  many 
whom  be  cannot  regard  as  foes.  But  here  and 
Ihere  around  the  tarlif  Jiiiijfle  there  are  places 
that  ma}'  be  STi]i>i'oved  without  ibiiiger  of  11113' 
MinouK  iMnse^inciRfii  to  great  inlt-reiita.  Somv 
yeiirv  ii^o.  in  s  bgioc  into  ili.ictx'lioti.  if  not  into 
r.iliooaiily:  Uie  tariff  men  t<i"k  olf  tbc  rfiity  on 
qnininc.  A  few  seorr  men  had  to  seek  oUier 
employnKnti  probably  to  their  serious  but  not 
pennuw&t  inoODvenienee.  and  that  greatest  of 


all  helpers  of  the  sicic  was  IVce  to  go  untaxi 
to  its  nsers. 

As  real  though  less  sympathetic  claim  mny 
he  urge<l  for  the  removal  of  the  tax  on  educu- 
tiotiai  materials  and  tnethoda.  Kven  in  our 
money- earning  state  of  aoclely  the  amount  thai 
can  be  spared  for  the  education  uf  our  chil- 
dren is  so  amatl  tfaat  Much  in(im'\'  should  be 
Die  Inst  tiling  to  receive  the  Ixirden  of  ta?cation. 
What  tvodld  have,  bcvti  thought,  if  in  the  tier- 
ccst  struggle  of  the  war.  when  we  wen?  taxing 
tbo  physician's  right  to  minister  and  the  drug's 
power  to  heal,  if  some  legislator  had  proposed 
to  tax  each  college- stndent,  say,  three  dollars 
a  year,  for  the  privilege  of  pursuing  his  educa- 
tion in  the  most  eifective  manner?  Taxes  on 
tills  principle  may  be  warrBuIed  in  a  besieged 
eily  ;  but  even  on  our  darkest  dny  auch  a  meas- 
ure would  Imvi-  Ill-en  laitgh<td  out  of  (^ngrei 
would  have  lioen  ilenied  even  the  rlleiiof  oeoei 
liiirial  in  &  coniniitlec.  Yet  KubNtantiHlly  tills 
is  what  is  praelieiilly  done  in  this  day  of  un- 
paralleled prosperity,  when,  for  the  liist  tiino 
in  all  history,  n  government  is  sore  Uirtlcncd 
with  'Wn  revenues.  A  commission  of  well- 
jiaid  exjiert*.  chained  to  contrive  some  meaiiS 
lo  clear  away  thla  excess  of  Income,  retains 
this  amazing  tax  atter  a  year  of  pondering  on 
the  suhject ! 

Tliv  singular  character  of  tbc  lax  is  evident 
tmough  in  Ihe  inottt  gennral  iil«(«ment  of  its 
iialuTv.  hut  ctuKc  ini|uirv  nhows  ux  that  it  lie- 
(wmes  even  lirss  cotn]>rchcnsiblij  the  better  we 
iinrlcrst.-uid  its  details.  The  hooks  excluded 
by  the  tax  are  not  the  spcllere.  readei-s,  arith- 
metics, etc.i  that  arc  made  by  the  million. 
Agatnal  these,  no  foi-eign  books  would  stand 
any  chance  whatever,  unless  they  were  intro- 
duced to  the  schools  throiinU  the  existing  pub- 
liL-a  I  ion -houses.  The  books  that  are  atfccted 
by  the  law  an^  those  that  lia>  e  at  bi-sl  a  narrow 
Nnle.  They  are  principally  bouk.t  In  French, 
GemiaD,  Latin,  or  Greek,  uted  only  in  c^lli^o 
classes  for  special  purposes,  which  it  would  not 
pay  any  American  publisher  to  reproduce.  But 
let  us  suppose  that  the  Knglish.  (iermon,  or 
other  |>rintci«  could  furnish  a  set  of  school- 
books  so  decidedly  belter  and  cheaper  than 
otirown  that  our  thrllly  puMisbers  should  be 
driven  ftoni  the  field  :  will  any  reasonable  man 
say  that  we  should  continue  to  nifliiitnin  them  by 
a  heji<)'iii(in<-y  tax  on  the  pupils  nf  our  ^sclAxiU? 

There  in  no  gootl  rcjiaon  U»  fear  tliiit  onr  pub- 
lixhers  would  lose  by  a  fren  trmie  in  clitca* 
tionai  maleri.tls.  If  tiK-  change  be  tnnde  in 
such  fashion  that  they  may  have  as  good  a 
chance  in  foreign  markets  as  foreigners  should 
have  in  our  own,  wo  cau  tfust  the  busiueas 
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mpaoilii^,  911(1  rhc  slimuliilcd  cneivics  of  our 
tCxt>1>onk  mnkiTS.  lo  krc|)  dot  placi!  in  the 
«lTOgglc.  iim  ginnt  tltc  iroth  of  ll»e  SiwI  pn-- 
sagm  of  those  who  see  thi;  <IHiig«  in  fV«'c  trnile, 
can  we  nflbrrl  either  (he  prindplc-  or  the  rffCT-bs 
■  of  levfitig  a  poll-tax  on  education? 


WHIRLWINDS,     CrcnOSES,    AND    TOR- 

NADOBSA—Yin. 

Tiip.  lMLmTneti.-r  n-fts  fUllng  mora  and  Dtora 
f  rnpiUly.  Btul  tin?  wiiiil  UoirlnK  with  EnorCftaed 
[▼iolcnc«  froin  tin-  nortti,  in  Urn  cxainplfi  tbat 
I  drecribwl.  Then,  if  n  tnnapiirOnt  «torin- 
csrd,  drawn  to  proper  scale  after  the  pntUTn 
of  flg.  9,  be  placed  on  Uie  ehnrt  so  Itiftt  its 
fltrODg  north  wind  shall  pass  the  position  of 
tite  VMS«I.  it  will  give  the  best  indientioii  of  tlie 
general  form  of  the  taurric«ne  ;  and  a  courM 
may  be  laid  b^  which  the  dangerous  oeotre 
will  be  avoided.  In  this  case,  tli«  safest 
eourwc  will  ))c  to  run  MOiithwsnl,  or  a  ]>oint  or 
two  west  of  »oiiLti,  till  llii-  barometer  iK-giiis 
to  rise:  and  then,  if  dcsin^d,  a  more  ctaMcrlv 
course  may  I>c  foUowcrl.  Even  if  th<^  vesad  be 
on  its  way  to  a  Euro[xran  port,  this  will  l>c  it« 
Mileat  method  of  avoidiDg  the  stomi;  for,  in 
attempting  to  beat  against  the  wind  nnd  learn 
the  storm  to  the  i^ouih.  theie  h  too  much  risk 
ttiat  ita  iiic-rea^ng  strength  will  prevent  the 
vesMcl  mukiDg  suflldciit  headway  to  escape 
being  caught  in  thi-  eenlral  whirl :  it  would  be 
better  to  nail  anMind  the  .loutliern  side  of  the 
Stonn,  and,  alWr  the  centrv  hni]  )>a«iiott  on 
the  west,  then  Rhii|X'  a  north- can Icrly  lYMirMt 
wiUi  the  wind  on  tlie  slarboanl  t)c:ini.  8oini'> 
times  it  lias  happened  fVom  ignorance  of  snvh 
aailing'rulea  aa  these,  or  from  inability,  even 
with  their  aid.  lo  escape  Ttom  the  sudden  Tio- 
lence  of  a  storm,  that  a  vessel  Gnda  itself  ou 
IIm!  9>torm-t(ack  at  the  time  of  tbe  passage  of 
tbc  (H'tilrc ;  and  there  is  then  observed  the 
pecnlinr  and  dmadfiil  cnUu  witliin  the  whirl,  to 
which  lEnilora  luivr  ^ivcn  tlx'  nunii:  of  '  the  vye 
of  the  slorm.'    1j<'I  u<  iiupiMMir,  in  lh<!  t-xumplr 

Svcn  above,  that  tli*^  vwrwI  cnrlitavorwl  to  f^)Tl^e 
I  way  against  the  increasing  nortii  wind,  and. 
I  foiling  iu  this,  remained  on  the  path  of  the 
I  Btunn  till  the  centre  advnncvd  <m  it.     During 
ibi  a])i>roach  there  will   be   no  verj-  marked 
Chan^t*--  in  tbe  direction  of  the  wind  ;  but  its 
forctt    Increases   even  bcyood  what  seems  Its 
grcalvst  |K>ssible  Bti«ngth.  and  goes  on  iacreas* 
•  UI2.  blowing  In  tremendous  and  terrible  gosta, 
[iilTi)i«  vi'uxd  is  stri|>i)edorits  eanvaa,  and  tlie 
yanU  and  masta  arc  cracked  and  brokea  away, 
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and  the  hull  lies  helplew)  aiMl  unmanageable. 
Rain  Tails  in  driviitg  torrents,  and  tlie  Mta  rolb 
in  great  broken  wa«^».  The  roaring  of  the 
winds  riiM-s  to  a  screnmiiig  pitdi ;  ami  when 
at  its  most  fcarTuI  slreugth,  it  suddenly  dies 
away.  In  five  minutes,  perhaps  even  less, 
the  air  is  qtiiei ;  and  onlj"  tbe  heavy  sea.  and  the 
commotion  of  tlie  clouds,  and  a  distant  fading 
sound  of  tbe  retrcatlug  wiiMl.  tell  of  the  vio- 
lence that  has  passed  by.  The  vessel  Is  In  n 
cusliloit  of  (juiut  atr  left  under  tlic  core  of  the 
storm.  There  ut  generally  but  a  short  time 
given  to  Hulfer  Uie  siispciiNC  of  thin  unnatural 
quiet,  [ii  half  an  hour  or  an  hour,  arvording  to 
tbc  sizv  and  rate  of  motion  of  the  storm,  the 
n?iitrv  )ui»ses  away,  ai»d  the  op|>o8ito  side  of 
tbe  whirl  suddenly  (klls  on  tlie  unhappy  wreck, 
coming  again  with  all  the  roar  aivd  (ary  that 
was  felt  before,  but  now  blowing  in  tbe  oppo- 
site direction,  —  a  terrific  hurricane  ftom  die 
south,  chopjiiug  the  wavca  into  tbe  dreaddd 
cross<sea,  where  tlie  water  ris^-a  in  pynunidx 
irtsti-ad  of  in  linear  cnwt»,  and  chaises  it* 
form  HO  rapidly  uikI  with  mcb  broken  rhythm  as 
to  strain  gn-at  leaks  in  the  worn-out  hull,  and 
leave  it  to  founder  in  clearing  weather,  while 
the  storm  goes  on  in  its  dcstnictive  path. 

There  is  yet  mucii  to  be  learned  couceming 
the  ctin-es  followed  by  the  winds  in  these 
storms.  The  diagrams,  aa  described  above,  are 
baaed  on  observation  and  theon.  but  muH  be 
regarded  only  as  provl.iioual  until  ]>rov(!d  by 
llie  average  of  ntunj'  nion;  obttcrvalions  than 
hare  yet  liisiri  made.  UiiIcji  for  various  caaet 
may  be  easily  devised  on  tbc  plan  above  de- 
scrilMd,  bnt  they  are  not  infatliltle:  there  is 
stiil  much  to  be  done  in  |>ertV-cting  Ihcm.  Only 
one  additional  point  need  i>e  mentioned :  care 
is  needed  to  avoid  sailing  .tfter  and  overtaking 
a  slow-movir%  storm,  and  so  falling  into  its 
power.  This  would  seldom  haptien  in  our  lati- 
tude, but  mlt;ht  well  oneur  In  tbe  Indian  Ocean, 
where  M>nie  sEortn^  have  liecn  fouix)  lo  rest 
almost  stiitiiinary  over  <ntc  di«tricS  of  the  sea 
'  for  mure  than  a  day.  A  case  is  reported 
will-re  a  ve«»el  tlius  fell  into  the  dangerous 
whir),  and  could  not  c«eape,  but  was  earricd 
rcMind  and  round  tbe  centra,  while  scudding 
under  bare  poles,  till  it  made  live  complete 
revolutions  before  the  storm  left  it  Iwhind. 

ITiero  remains  to  be  described  the  stonn- 
fiood  produced  when  a  storm  nius  iii»n  a  low 
sht>re,  as  often  happens  at  tl>e  head  of  the  Bay 
of  Bengal.  Tltc  cyclone  advances  with  grow- 
ing streucth  till  it  reaches  the  flat  delta  of  the 
great  Indian  rivem.  It  HihIh  tlie  land  here 
perfectly  level,  and  ao  litilv  raised  aboi-o  the 
water  that  its  cultivateil  surface  lioa  to  be  pro- 
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tcctcd  from  river-ovprflows  by  liikc*  ten  or 
twch'c  Tcvt  higti  hiiilt  nlong  \be  Kborv».  liut 
the  inblowing  winds  brush  the  wkut  of  the 
bay  up  ngainsl  the  land  ;  the  (lioitnished  »t- 
mospheiic  pres§ure  about  the  storni- centre 
sllovFs  tie  heavier  sunoiinding  air  to  lift  tbo 
water  here,  aud  for  even- ineh  thai  the'  mereury 
Tails  En  tbe  barometer  llie  iruter  « ill  ri^e  a  foot ; 
the  ruin  h1dii«  lamy  contril>uIe  ii«arljt  a  fool  of 
water  in  a  day ;  and  finally,  if  a  ttiroug  tide 
conspire  with  Ihese  other  oniiiieji,  a  {;ri-»t  flood 
ia  produced,  that  ovcrirbvliDK  <^ven  t)ie  dikes, 
and  drowns  oiil  all  the  low  country;  and  th« 
poor  people,  unprovided  witli  fiiiflleient  raunns 
of  escape  from  the  winds  and  the  iratcrs  that 
00ID6  from  above  ami  beloir,  are  lost  by  l!io 
tliousand.  Sis  storms  nlone,  that  have  devaa- 
tated  Uits  coast  sinec  liOO,  have,  if  the  records 
can  be  tniatcd.  <J«a(royecl  over  half  a  million 
lives. 

The  diaapiiearukce  of  a  stonn  has  already 
been  alliiiled  to.  Tlie  stonit  will  fail,  ur  ttreiitly 
dc<;rca»e  in  slreii^Ui.  whe.n  nnuiing  from  tht;  a-u, 
on  the  land ;  for  frietioii  here  ia  gn-jilcr.  unci 
there  i«  lca«  tnoi«tiirc  in  thi;  air  fi-om  nhicii 
heat  can  \m>  oblnincil  to  ovcrcoiiie  Uie  inercasixl 
friction  and  continue  tliv  existence  of  tiic  di»- 
turbanee.  Again  :  the  storm  must  dectvaso  in 
Intensity  as  it  recedes  far  from  the  cijuator  :  for 
it  then  enters  rtipons  of  le^ss  narmlh,  and  coo- 
-teqiieiitly  less  moisture.  P'ioaHy.  it  must  end 
when  till-  npdraught  caused  by  heat  derived  (h>ui 
thi-  falling  rain  falls  to  throw  the  oterHow  oat> 
Miilc  of  tlw  storm's  Umlta ;  for  then  more  air 
cntcnt  the  storm  liinii  flow^  out  of  It,  anal  the 
prossnrc  at  the  euutiv  will  incn-ane.  'Hie  re- 
'  verse  of  thin  is  worth  noting;  Ihe  iilorm  will 
increase  in  oixc  ntid  in  lotid  utrcngth,  altlioiigli 
perha[>B  nol  in  cuntrul  inteti:^iiy,  as  long  a^  the 
updraughtis  active  enough  to  tlirow  some  of 
Ita  Tolume  outside  of  iho  area  occupied  by  the 
mirfae«-indraught ;  for  then  the  pressure  at 
the  centre  will  decrease,  and  tbe  development 
of  Ilie  euibrro  will  coDtinne. 

Before  proceeding  to  tbe  coDslderatlon  of 
tomadtx-!!.  we  may  Sevot«  a  little  Bpaoe  to  the 
special  feiiltirKS  of  Mir  own  storms  east  of  tlic 
BocJiv  Aloniilninn.  as  determined  chielly  by  Pro- 
feesor  l/oonw  in  liis  canTid  sUiily  of  Ihe  nigiial- 
se^^'icc  maps. 

Tbe  storm-arc««,  ax  indicated  by  tho  curved 
lines  of  equal  pressures,  arc  ovals  alwut  twice 
M  toDg  as  wide,  with  the  longer  axis  generally 
nonh*oast  and  south-west.  The  average  direc- 
tion of  progression  of  nearly  five  hunclred 
Btonns,  in  1872-74,  waa  north  81°  east,  with  s 
mean  velocity  of  twenty-six  miles  an  hour,  ca 
six  huDdrct)  ami  tweuty'foiir  miles  a  day :  the 


nutxitiiiitn  velocity  was  above  «-ightci:'n  himilrt^l 
miles  i>  day.  Some  of  tlies*  barometric  de- 
pressions begin  on  tho  I'aciflc  Ocean,  or  in  our^ 
nortti- western  territories ;  most  of  them  aroj 
first  noted  within  the  western  mountainous  dis-J 
trict ;  and  a  good  siiare  of  tbe  remainder  aris 
on  the  plains.  Very  few  come  from  the  West 
Indies.  After  passing  us,  they  sweep  out  over 
the  ocean,  generally  turning  well  to  tin:  Tiortli- 
east.  and.  if  continuing  long  enough,  nimiingto- 
Norwny  or  Iceland  rather  than  lu  Great  Itrilain. 
The  probability  that  a  slorm  which  leaves  our 
coast  will  arrive  in  Kngland  is  ouly  one  in 
nine-  Tlie  average  tracks  of  a  large  nnmlicr  of 
storms  from  the  Itocky  Mountains  to  the  Ural 
are  shown  on  the  aceonipanying  map.  pre- 
pared bv  Kfipjicn  ^Anttalen  der  hydrographie, 

If  storms  moved  only  aeoc<rrllng  to  tbe 
average!*,  iheli'  jiredieiion  would  btr  mnilc-  uaaj 
and  auoiiralK :  lnU  \ht'y  naturally  fail  to  f\o  so»l 
anil  hurry  c>r  iiliu'kt^n  their  pace,  or  turn  to  One 
side  or  the  other  of  their  averi^;  roarsc.  in 
what  sci^'ins  to  be  the  most  i;!ipricious  fashion. 
It  is  the  early  discovery  of  these  individual 
peculiarities  that  tasks  the  aeateness  of  the 
weather-men. 

With  reganl  to  velocity,  storms  advauc 
much  faster  in  February  tliau  in  August  (174  t 
too),  and  in  Uie  late  afternoon  and  evening 
than  at  othi^r  houi-B  (I'J.'. ;  100).  If  Ihe  tele- 
graphic reiHirt-t  show  a  rapidly  rising  b.irome- 
tvr,  and  a  weak  wind  in  the  ruir  of  the  utorm, 
it  will  ]>rol>id)l_v  move  nipiilly.  TIk:  rain,  also, 
exercises  a  marki^i  cotitrol  on  \hv  slorm,  as  is 
shown  by  comparing  tliv  Ibrwanl  extension  of 
the  rain-ares  with  llie  rate  of  |>rogrees :  — 
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^nhi?r,  by  comparing  tbe  A\?ft  of  the  rain-ftrea 
witli  Uie  course  of  tlio  stonn  :  — 
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finally,  by  coni|)aring  the  rainfall  wilii  the  in- 
crease or  decrease  of  tlic  central  baromctrie 
depression  :  — 
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BaiD.  therefore,  U  abown  to  aid  in  del«nuiiimt; 
the  T«k>dtT.  direction,  ttnd  <Ieveloi>meut  of  our 
ttomid.  as  has  atrcadj'  \wea  inferred. 
Tliiu  far  i  II  rc^iird  lo  th«  motion  of  (he  Morm 


tions  b«re  shown  baa  already  be«ii  <li«ciMssd. 
It  should  be  added,  that  the  uii«xpcvt«d  np- 
proacb  to  equality  in  titc  wiiid'H  Klreiigth  on 
tlie  r^ht  and  li>l\  (stoiiUi  iind  north)  vidrs  of  the 
storm  Is  prolwhly  in  liirgf  part  <luc  to  tl>e  nind 
on  llio  north  coining  lint  liltio  retarded  tVom 
ll]«  M-.i,  nliiU-tliiilon  thcaonth  haslo«t  much  of 
it«  pro|>cr  velocity  hy  hiowing  long  over  laiid  ; 
so  that,  vrhilc  (ho  winds  altoiild  tlieorclically 
show  a  lesti  velodty  on  the  left  than  on  Hut  right 
side  of  the  track  when  the  stonn  rnovea  ovvr  n 
n  niform  snrface,  thJe  Jnettualtty  mi((ht  hi-  tiiigoly 


AVVKu-c  tiu>-k*  »r  oT»nHa  man  the  >KK-i.<  Ii«uiiuii»  lo  in>  iiHiiu 


wliok-.  Tlic  wiiwls  of  the  elorm  blow 
__  .  till;  morv  marked  the  central  dc|ire«lon 
md  the  vl<i44.-T  tlir  isobttTs.  If  the  space  on  tlie 
^iuil-9erTi<;f  tnap«  botirc«D  3dJoiiiifl|[  bobars 
(tl>e  dilTercnccof  tb(?ir  pressure  being oi)c-t«Dlh 
of  an  incli)  meaiure  one  buntlred  iukI  thirty 
mile*,  the  vrind  will  probably  blun-  five  miles 
aa  hour:  if  eighty  miles,  thirty  inilo*  an  hour; 
if  foriT-flve  miles.  QlYy  miles  uii  h<Kir.  There 
is  however,  mucti  vaiiiilion  frotn  thi»  rule. 
decKiiiling  on  Uie  form  of  the  ground  and  the 
n^hborhood  of  the  l.ikcH  or  the  sea.  The 
arenge  direction.  inelinuUon,  and  velocity  of 
our  Btorm  wind*  in  tlie  four  quadr.intfi  is  shown 
in  Dig.  jl.     'Die  relation  of  the  eerei^  inclina- 


couritcracti-*!  by  the  relations  of  s«a  and  land 
tbal  obtain  in  the  eastern  pArt  of  our  country. 
'IliiM  iH  i-oiifirmed  by  Qndliig  the  wluds  on  the 
l<-ll  9ii(t«  of  Ui«  »t(irms  of  nortbeni  Europe  much 
weaker  tlinn  on  tbo  rigtit ;  for  lu-rv  the  pr<yKS- 
»ion  of  the  storm,  iind  the  rclalion  of  sen  and 
land,  combine  to  produce  Ihiis  elfwrt.  Our  »im(x 
forbids  more  detailed  constderntion  of  the  vari- 
ation of  our  storms  with  the  sensons ;  and  tlic 
reader  desirous  lo  pursue  the  snVjvct  farther 
should  provide  himself  with  the  government 
daily  weather- nka)»,  which  may  be  had  bysab- 
serlption  to  the  ehi<if  signal-olBcer  in  Wasli- 
iiigtOQ,  and  should  conduit  Professor  Loomis's 
eMayt  in  the  ATnerican  journal  of  science  for 
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recent  yeurs.  tlic  circular  on  Um-  practical  uae 
of  mctrorotogical  rciMrlH  oaA  ■KtvXbcr-ta&p* 
(JMiM-d  hy  tlic  si|[riiil-))crvi(!r.  1871).  nml  Uitt 
appendices  4>u  Uk-  ri'liitinti  of  rnin  nnil  wUiils, 
aixl  on  tl>c  conreo  of  stomis  in  tliv  <IilTcr*'»t 
aumths,  in  the  sigual-orrvitic  reports  for  167S 
ud  1874. 


THE  INTBLUGENCE  OF  BATRACaiASS. 

Ix  hia  i-coent  volume  on  Animal  intctligonce,* 
Mr,  Romanes  dovotea  Icm  tluiD  two  pagea  to 
lii<;  iiit«l)igeiK«  of  bnlracbians.  llf  roniarks, 
'  On  Ui«  iutelligeiico  of  froRs  ami  toads  very 
litUe  hut  to  l>e  iiaid.'  Tltat  our  anllior  »bouIcl 
bftvc  iodiiilcd  iouiIh  in  tJie  nbovv  xuvius 
strangv ;  nit  iiistiimvii  of  »iniiiii;K,  and  jiroiini 
of  the  g«ncrnl  inli-IIi)cciiM-,  »f  Uu-sv  nnimals. 
tre  numerous.  In  eotiwrsitiion  with  |)ra<-tirnl 
obserrcra  of  animal  life,  I  have  never  yet 
ftxind  one  UiaX  did  not  aoeord  a  marked  degrei.- 
of  intelligence  to  toads.  In  short,  toads  niay 
readily  be  lamed,  will  come  when  called,  and 
luive  been  seeii  to  place  matter  attractive  to 
fliex,  tbeir  principal  fooil.  near  their  hiding- 
plan-A.  -■>(>  tliey  cx>uld  remain  at  home  and  at 
the  «ani<:  time  be  iiurc  of  a  aulllcienc}'  of  food. 
This  cvidenw  of  riireKtglit,  on  the  |iart  of 
tOflds,  is  no  iin^-ontDion  ocvnrr«-nce,  and  quite 
eflectually  cstablii^hes  their  cluim  lo  a  credit- 
able degree  of  iiitelligenc^c. 

Of  Die  B|Midc-foot  or  hermit  toad  (Scapliio- 
pus  solitaiius)  and  the  trcc-toad  (Ilyla  verei- 
oolor)  I  have  but  Utile  lo  record.  The  former 
is  but  rarely  acen,  and  I  have  had  no  oppor- 
tunity to  experiment  nitb  it  with  a  view  to 
ti'Sting  Its  mental  c« liabilities.  The  babita 
of  the-  ftiiiiiial.  as  described  by  Agaitsli!  and 
I'ntnam.  wmild  lend  one  lo  conclude  that  in- 
tellectually they  an*  to  b<!  elajMcd  with  lh(t 
QomtDon  toad.  The  lrec-l.o4i<l,  or  HyLt,  In-ing 
ereposcnlnr  in  hshiu,  was  found  dillicult  to 
study,  and  iMlhiug  was  determined  Hint  bore 
Npon  tlie  qiKsliou  of  it«  intellectual  capacity. 
I  can  but  state  my  impression,  which  is,  that 
tlMV  are  not  bo  ciiiiniug  as  the  common  toad. 

6n  the  other  bsiu),  1  am  pained  to  confejA 
that  my  many  obsi^rvations  and  experiineiiLt 
with  the  Mrveral  »p«eifit  of  tine  iVogn  foun<l 
Itere,  comlneUHl  without  an  iutenniiwifin  for 
four  months,  havi!  yivldi-d  but  little  cvidcocu 
HaaH,  tbeBc  creatures  |>o»»C)4  a  pntt.ielv  of  intel- 
ligence.    It  almost  proved,  indeed,  to  be  labor 

lort,— 

'To  (wrcli  u|Ktu  a  tllfiwr)'  loji, 
Aii4  Ui  111  Juilsni^ai  on  a  (ruj{.' 
■  Aalnal  UtBfHKf.    Hf  Ovorfr  t.  ItHMiitt.    ilmmut. 


Mr.  RomaneK  reniati:ii,  tlial,  if  fn>gH  aie  re- 
moved lo  a  long  distance  from  water,  they  will 
take  the  short<>st  rout«  to  the  nearest  pool  or 
brook.  Kren  this,  1  find,  is  only  umally  truo,g 
Quilo  ten  per  cent  of  such  '  removed '  frog 
«t«rt«d  off,  when  released.  In  the  direction  i 
the  most  distant  water,  rather  tlian  tiiai  wliidi'^ 
was  nearest.  One  of  my  maiiy  experiments 
wna  as  follows :  I  placed  a  pall  filled  n  itb  w  ater 
111  a  dry.  duaty  Held,  burying  It  lo  the  brim.  It 
was  protected  hv  a  cap  of  eoarHe  wire  sieving. 
I  Ilien  lilH-ruted  a  fro^  within  Iwenty  yards  i 
it.  It  ho|>|X'd  in  tlieop]HisiU'dire<>t.ion,  tows 
water  nenily  thnw  liuiulred  yards  distjint.  I 
then  pbceil  a  frog  on  the  opposite  side  of  tha 
buried  pail,  so  Uiat  the  dist.nnt  brook  could 
only  be  appiXMichod  l>y  (MiBsing  near  or  dircctl^^ 
over  it.  if  the  nx>g  took  a  direct  counte.  This 
the  Uoif,  did.  and  less  than  a  score  of  leapftj 
brought  it  to  the  water  covered  by  the  BieA'e>^ 
It  seemed  (juitc  salisBed  witit  tlie  fact  that : 
little  w  ater  waa  In  sight,  altliougli  out  of  reatth^^ 
llt-rc  the  frog  reniained  until  morning.  The 
following  day  I  removed  thi^  jiait,  and  buried  it 
wiiliin  liriy  yards  of  a  niuoing  brook.  1  thou 
took  seven  frogs  of  three  species,  and  plac 
them  upon  the  sieve,  which  was  about  half  an 
inch  above  the  surface  of  the  water.  Here 
Ave  of  them  remainetl  during  the  whole  day, 
eX|K)sed  to  the  glare  and  beat  of  a  cloudlea 
midsummer  day.  The  evaporation  fVom  tii« 
viKU'i-  bKUi-atb  them  hantly  kept  them  alive ; 
and  yet  within  ho  short  a  dialance  whm  a  run. 
ning  brook,  with  all  tl^  atlra'itive  lealuros  of 
ideal  frog-life. 

I  rcgwatct)  this  cxiH>riment.  with  slight  modi- 
flciitions,  several  times,  and  always  with  essen- 
tially the  same  results. 

In  his  Travels  in  North  America  (Kng.  trans., 
vol.  ii.  p.  171),  Peter  KaJm  refers  to  certain 
habile  of  the  huIUrit>g  ^Raua  Cateshyana) 
which  seemed  to  indicate  tliat  the  froga  of  Ibis 
a|ii'<rie.i  otvupying  Ihn  satuu  ]X>nd  were  sume- 
what  go%'ern<Mi  by  a  lenxtrr.  Ilia  remarks  are, 
■■  tt'lieii  many  of  them  croak  togetiier.  thoy 
make  an  enormous  noise.  .  .  .  They  croak  all 
togctbcT,  then  stop  a  little,  and  begin  agiua. 
It  seems  as  if  they  liad  a  captain  among  Ihem : 
for.  when  he  begins  lo  croak,  all  the  others 
follow ;  and,  when  he  stops,  the  others  arc 
silent ;  "  and  he  adds  that  the  '  captain  '  *pp<U'* 
cnth'  giveit  a  signal  for  Ibem  to  Ktop.  This, 
if  true,  would  he  eiidenct!  of  conHiderable  in- 
lfltigi;n»r ;  hut  it  ia  only  iippan-utly  true  of 
Ihoiii.  I  have  very  i^irefully  waletied  U»c  bull- 
fixi^s  ill  u  iKttxI  near  my  bouse. and  liar«  Ibuad 
that  the  croaking  of  the  '  captain '  is  not 
alwuvs  that  of  the  same  individual.     At  times 


Ibe  ioitial  croak  wonld  oome  fVom  one  ude  of 
the  pond,  then  the  other,  unci  so  (Mmtiiiuo  to 
vary.  This  sboirs  at  ouce  that  not  any  one 
indivi'Iual  atiuled  and  stopfwd  the  croaking  of 
Ita  corajMnioiia. 

Hojitng  to  find  thut  in  IIk-  pnniuit  of  l>n*y. 
which  ut  |>rinc'i|iidly  in.-<«>ctK,  l\-ag*  wutiUI  di»- 
iJftj  sonic  intclligcnri',  htriwi  sereral  mcjM-ri- 
mcnt*  tv  tv*l  titvir  ingi^nnity  ;  bat  it  was  of 
DO  avail.  L'niess  tlie  food  conk)  be  eaailjr 
n>«ched  hy  making  the  simple  esertioD  of  a 
single  leap,  the  fi-ogs  wonid  go  hnngry.  Sub- 
seqnentl.f  I  placed  a  large  llj-  upon  a  i>ieoe  of 
thin  uilea.  and  3unv>nuded  it  wiili  a  circle 
of  fine  needles,  jiiereinj;  tlie  |>latc.  The  B,v 
(tins  |>roti-c-t»d  ouukl  odI\  Iw  *ei£u<l  by  the  frog 
XUfrerinK  ii  Nc^vi'rc  prioking  of  the  jaws.  Tlii*, 
~  found,  a  frog  wonlil  snliV-r  indcfinilcly.  in  it* 
ipta  to  seciiri;  the  dy.  In  one  instntiee, 
ftog.  which  liail  been  fasting  for  sevcoty- 
hours.  continued  to  simp  at  the  needle- 
[Hotected  fly  until  it  hnd  entirely  skinned  ita 
U]>p6r  jaw.  I  eoiiclnded  from  this,  that  the 
WiU  of  a  n-og  were  ti>o  limited  to  be  demon- 
•trat«d. 

Soniv  weekM  afl«r  having  completed  thcw 
ex  peri  mo  nil!,  1  had  tlie  gocwl  foTtnnft  to  nip* 
turc  Iwii  fnlly  grown  »i>«'ciinen»  of  the  biilt- 
frog  (liana  Cnlcsbyana) ;  and,  notieing  their 
enormously  dist<^'n<Icd  sides,  I  rxntnined  tiie 
Stomach -eon  tents  of  the  two.  In  on«  was  a 
fhU-growu  chipmunk  (Tamias  striata) ;  in  the 
otber.  a  garter-snnke  (Eutania  sirtalis)  m«aa- 
niii^  eighteen  incites  in  length,  and  also  n 
fIcld'iiKiuw  (Arvieola  riparia).  On  ckoe  ex- 
amfiiHiion.  I  foaind  that  tlic  snake  had  partially 
swallowctl  Ihc.  ntoime  ;  nn<),  while  thus  helpless, 
tbc  frog  liml  Bviilently  attacked  Uie  ifnakft,  and 
awallowcil  it. 

It  is  cTident,  I  think,  that  the  frog  recog- 
nized the  helpless  ooudition  of  the  snake  at 
ttie  time,  and  took  advsnlage  of  it.  If  so,  it 
is  evidence  of  a  degree  of  intelligence,  on  the 
pui  of  the  fW^,  which  Uie  resitlta  of  my  ei- 
periments  on  the  frogs  generally,  bad  not  led 
I  IDC  to  exiH-c-t,  Certainly  a  fVog,  however  large, 
will  not  altacJt  even  a  sinnll  oiiake  if  It  Is  pos- 
>c#seil  of  ita  ustial  activity. 

The  salainatKlors.  on  tbc  otIieT  hand,  by 
their  active  movemenls,  wandering  diitposition, 
qnioktiess  of  hearing,  and  other  minor  cbarno- 
terlstloa,  give  e«  itieiKe  of  greater  intelligcoca. 
Thia  I  can  stale  of  them,  however,  na  an  im- 
ptvM&iou  only  ;  for  ray  elforls  to  prove  them 
poateased  of  cunning  were  not  succ*s*fiil.  The 
purple  salamander,  it  ia  tnie,  fights  when  cap- 
titred.  mrvi;^  ita  hack.  ai>d  snapping  vicioua- 
1;.    This  no  (Vog  ever  dm-R.     The   common 


spotted  triton  ( Dieinyetelus)  beoomes  qult« 
tame  when  kept  Iti  an  ariuarlum,  and.  as  1 
fonnd,  ia-snon  able  to  determine  the  dilTerenee 
Iv-lween  a  By  hetil  iigainitt  lheglas.t  and  oiic  lu'Id 
over  Ibe  water.  I  fri-qiienlly  held  a  fly  iigainst 
tbc  glass,  and  very  near  the  triton ;  h*it  it  took 
tM  tioltce  of  it,  after  one  or  two  elTorta  to  tcize 
it.  but  woidd  follow  my  hsud,  am),  when  the 
Sy  was  held  over  the  surface  of  the  walei-,  tbc 
trilon  i>romi>tly  leaped  at  and  aeizwl  it.  This 
U.  indeed,  but  meagre  proof  of  ItiteUigence, 
but  scemft  to  «buw.  1  tbink,  that  a  salamander 
is  more  cunning  thun  a  frog. 

My  ohmrfvatitins  lead  me  10  <!Oaeli»lc.  that 
the  hnhits  of  an  animal  have  much,  if  not  all, 
lodo  with  the  intelli-ctu.tl  capacity  it  po!t«eiwe3. 
Frogs,  as  a  class,  ui-e  not  migratory.  They  fre- 
quent a  given  pond  or  stream  ;  and,  sustniturd 
by  tbe  insect-life  that  comes  to  them  but  is 
Dot  sought,  they  pass  an  eventless  life,  trust- 
ing, aa  it  were,  to  luefc.  Sncb  an  existence 
reijuirea  no  Intellectual  exertion,  and  none  b 
mailv.  Tlie  aalnmandent,  on  the  contrary,  arc 
far  more  waiKlerii^  and  aclive.  They  ap|)ear 
to  lie  ever  in  search  of  fooii,  and,  when  tying 
in  wait  for  it,  choose  such  positions  as  exin-rl- 
?nce  has  taught  them  are  best  adapted  for  the 
purpose :  at  least,  ray  studies  of  such  »|xrci- 
mens  *a  I  have  kept  in  oonSnement  k-a<l  ma 
to  believe  so.  Intellectually,  therefore,  tbc 
Aalamandera  are  In  advance  of  the  fhigs ;  but 
the  batrachianS  aa  a  class,  althot^h  higher  in 
the  MCalc  of  life  than  fiahes.  are.  I  believe,  in- 
ferior to  them  in  intitlligenec. 

CiiAS.  C.  Amiorr,  M.D. 


THE  POfiS-BKOOKS  COitET. 

Tbe  comet  which  is  now  being  ohserxed  at 
Its  flrst  predicted  return  was  discoveriHl  hy 
Pons,  at  ilaraelliee,  two  boura  aAer  mkliiiglit 
of  July  iO,  1812.  Tons  was  at  the  lime 
evneierge  at  the  Marselllca  obsen-atory,  but 
aflcrward!*  became  Ita  director.  He  d;cd  in 
Florence,  Oct.  M.  IK.11,  at  the  age  of  seventy, 
having,  between  Ihe  years  \tfOl  and  1827,  dis- 
covered no  less  tliao  Ibirty-seven  comets  ;  this 
one,  according  to  i^^h  {UotuUl.  corr.,  xxvi. 
2"0),  tbe  sixteenth  in  Um  ywi«. 

I'ons  describes  the  comet  at  the  time  of 
discovery  aa  an  irregular,  iiebiiloiu  miws,  with- 
out coma  or  tall,  and  invisible  to  Ui«  naked 
eye.  Having  mode  sure,  fi'om  the  motioD, 
that  it  was  i-eally  a  oomet.  he  announced  his 
discovery  on  .July  22;  and,  ttom  July  -■'  to 
Aug-  3,  it  was  tirijjhl  enough  to  bo  oW-rved, 
at  k>wer  culmination,  wilb  tbe  Marseillu*  in* 
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stniDieiits.  Tbe  comet  3e«[ns  lo  have  been 
diaoorered  independetitlj'  at  Paris  by  Bouvanl. 
who  describee  it  Uiuk;  "Oltii  i-oini^te  &\uit 
Iria  petite.  Elle  uc  fiit  visible  »  lii  Kiinptu  vu« 
(|tie  |>eiidAnt  quel(|iii.'i<  joiini.  I>c  1^  noiit  svn 
DDVsiu,  tunmr.  brillntit,  eUiil  cntowri-  d'linc  nfi- 
buiuniU'!  <|iii  olTrsit  I'npparcnce  d'uoc  ctit'vr- 
lurc  ct  il'iinc  (|iicuc  d'cnviron  2*  do  loBguciir." 
Uodc  rvjwrU  t^c  comet  visible  to  the  oalcoii 
eye  ou  Sept.  '.*,  1812.  and  on  Sept.  14  be  gives 
tbe  tnil  as  r  long:  while  on  tbe  same  date,  at 
Seebei-g,  tb«  tall  is  given  as  2"  17',  aod  the 
diameter  of  the  oucleua  A,4 
seconds  (tiiite).  Tbe  last 
olucrvution  nliich  we  Itnd  at 
this  ftpiH>nniiM.-n  was  at  Mar- 
soillcv  on  Sopt.  27,  IKPi,  Uic 
comet  being  then  jtwt  vUibk- 
in  tbe  morning  twilight. 

From    the    observations    of 
iSli,  coveriog  a  perio<t  of  not 


r«n  or  rt>s».Biioalu  iviun. 


quite  ten  weeks,  »evcrnl  oriill-i  were  com- 
puted, that  of  Encke  nnvigiiing  a  |x;rTO<i  of 
70.68  years.  More  recently  Mi-mm.  Schiitliof 
and  Boasert.  fVom  an  esbaustivc  rliKviisiiioti 
of  all  the  observations  available  (tui-liiding 
sonv  not  known  to  Enoke) .  predicted  a  return 
to  perihelion  about  September,  1884,  though 
they  poiiitiMl  out  that  In  their  period  there  vcas 
aji  oiK-crtiiinly  of  ±i  years.  The  comet  was 
actually  found  by  Rrook*  (Pheljja,  N.Y.)  on 
Sept.  i ,  l>'<83,  oomc  lime  U-fori-  it  had  ii-aehcil 
the  sweeping  ophemeri*  of  Si-hiithof  and 
Bossert ;  but  its  identity  wni»  loiin  i-KlnliMsbeil. 
The  annexed  diagram  will  niuisl  in  forming 
an  idea  of  tbe  path  in  which  the  eomrt  is 
moving.  Tbe  esnh's  orbit  (the  northern  side 
uppenm^Ht)    ia   shown   orUiographicsUjr   pix»- 


jecled  upon  tlie  plane  of  the  comet's  orbit. 
Tlu-  data  iieoo»iMiry  for  defining  llic  elliiuo  in 
which  the  com^'t  moves  arc,  tbe  angle  Q 
(2.'**'),  the  loiigilnde  of  the  ascending  nodc;^ 
llie  angle  n-Q  (  — 161°),  the  diflbrenoo  " 
Iwecn  tlte  tongiliideof  the  node  and  the  longi- 
indc  of  perihelion  (n)  ;  the  angle  i,  the  incli- 
nation between  tbe  %ai1h'a  orbit  and  that  ofi 
the  comet ;  q,  the  tierihvlion  dUtanee  (0.776)j 
expressed  in  units  of  tbe  i-nrlh's  ilistanee  trot 
the  Bun ;  T,  Oie  date  of  perihelion  ]>aM^^  }i 
and  e,  tin:  eooeniricily  (0.96),  or  ratio, — 

distance  from  centre  to  foous^ 
nemi-.ixis  major 

Q  anil  □  —  Q  arc  shown  in  the  figure ;  and,  to 
form  the  complete  picture,  we  are  to  imagine 
the  plane  of  the  comet's  orbit  revolved  about 
the  line  AB,  tlie  tine  of  nodes,  nulil  it  makes 
an  angle  of  74'  (0  with  the  plane  of  tbe 
paper.  The  direotJona  in  whicli  the  comet 
and  the  earth  are  moving  arc  iiulieated  by 
arrows.  The  posfiions  of  (he  two  bodice  on 
a  number  of  <]alra  are  nlira  given.  The  peri- 
helion is  n-nehci|  on  .Isn.  2.'>,  IiH84,  when  the 
comet  it  scronty  million  miles  from  tlie  sun, 
and  sixly-cighl  million  miica  fK>m  the  earth. 
The  iican-8i  approach  to  tbe  earth,  about  fifty- 
three  million  milce.  is  upoD  Jan.  8,  1884. 

The  brightness,  as  far  as  depending  upon 
the  <listsnca  fb^ih  the  sun  and  tttnn  the  earth, 
should  reach  a  maximnni  alxint  -Ian.  II,  a 
hundred  and  foKy-tlve  time*  as  bright  na  when 
discovertrd  by  Brooks,  ami  llvv  limes  as  bright 
as  at  the  time  of  Bo<le's  oliservation,  when,  ua 
already  noted,  tlie  t-oniet  bad  a  tail  a  degree 
In  length.  \Vc  might  expect,  then,  that  it 
•— '  would  be  visible  to  tlie  naked  eye 
3«.  ftow   the  middle  of  December  to  th« 

middle  of  Kehruarj ,  equatUiig,  at  its 
best,  tbe  brightness  of  u  .■•tftrof  the  third  mag- 
nitude: but  unusual  itud  iim-xpIalntH)  fliiclua- 
lioiis  in  thu  briglitiii-is  Iwvc  been  observed, 
which  render  these  predictions  a  lillh'  nntruat- 
wortby.  In  llie  lirst  week  in  Uci;ohi1k'i-  iIm; 
ooniel  pflswd  witliin  about  seven  degrees  of 
tlx-  hright  star  a  I.\-rae,  and  continued  ita 
motion  rapidly  towards  tiie  south  and  cast. 

Sine*'  ita  discovery  by  Brooks,  our  visitor 
has  l)chBved  in  a  rnoist  peculinr  manner  as 
regards  brightnesa.  The  tlieorettcal  diauge 
is  given  in  frofcssor  Itosa'ii  artiele  in  Science, 
ii.  449.  Ou  the  following  pi4|:e  we  find  obser- 
vations made  at  Harvartl  eoTlege  ohser^alory 
Ofi  Sfi>t.  "21,  2ii,  23.  The  v.iriability  iTmarked 
at  Harvanl  Is  confirmed  by  observations  made 
at  about  Uie  same  tbnu  at  Paiis.  Hamburg,  and 
Oresdeii :  so  tlial  we  And  a  preltj-  well  defined 
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Uftxtnimn  of  from  Uw  Mirvntli  to  tlic  eighth 
naffiiltiide,  n'lK'tidl  lK-twr«D  SvpU  :f2  nml  i4, 
Iklling  <>ir  jiu(tcl<-itlr  on  cither  side ;  for  on  Sept. 
2t  UiL-  cciinct  was  '  \nTy  Taint.'  with  '  a  slight 
oondeQsation,'  ond  on  the  28th  it  iras  t«nth 
to  eleTtmth  magnitude.  Bigourdan  saVB,  -'  It 
had  for  some  time  a  brilliaDoy  thirty  or  Ibrl^ 
limes  what  might  have  been  espect*<l,  —  * 
&ct  diCBcoIt  to  «x(iliiiD  on  the  theory  that 
oomets  bare  ito  light  of  tli«ir  own." 

As  regardJ)  niiy  varinbilily  at  iUt  foniwr  a|>* 
pe&nuicv,  th«  olmi-nnlioM  or  1K12  nranotaaf- 
ficienlly  |Hv<-iM.^  to  Turnish  conclusive  evidence. 

A  roi^i  tkotcfa  of  the  oomet,  as  men  with 
Ujp  SC-iii«h  K|untorial  of  Iho  Naval  obscnato- 
r^',  Washington,  wns  made  on  Sept.  3G,  iHXS  ; 
ud  by  permission  of  the  siiperintoDdent  of  the 
«b»ervaiorj',  llt-ar-Admiral  R.  W.  Shufeldt, 
it  u  here  given,  with  lUe  obeten'er's  DOt«. 
"  Sept.  26.S9.  l8Aii ;  —  otfcwner.  Winlock ;  — 


ron-aaonu  rmnn.  itrr.  X,  tHB. 

B-liKJi  eqaatOliAlinuignifying  (xiwiT  1  )^S.  The 
comet  appeared  as  an  oval,  nrhiitonn  mn-ia, 
wHfa  a  Surly  well  defined  stellar  iiiideiis,  some- 
what elongated  ia  the  preceding  foUowituf\yiTti> 
tiaa,  Iho  nucleus  being  situated  at  nliout  the 
eentn:  of  the  nebulosity.  The  whole  mass  wiis 
some  6*  or  I?  in  dianteter." 

The  spoctnim  of  the  oomet  was  examined  hy 
Konkoly,'  Sw'pt.  27,  ld«3.  It  consisted  of 
fiiree  extremely  faint  tuandx.  —  tlie  middle  one 
Iwigfateat,  the  Uiinl  (ftom  t)ie  n-d  end)  next, 
sod  the  one  towards  tbc  rv<l  faiuteMt.  The 
bauds  ended  in  points,  and  n-crv  nne(|iial  in 
let^tb.  Tbey  sometimes  lighted  np  for  one  or 
two  aeconds;  and  at  these  tinicji  tlicy  M:e»ied 
lo  be  much  ^iltorter  than  ordinarily, — -a  plie- 
oomenon  gillie  new  lo  the  obserTcr. 

From  lilt  ■iiiiilarity  of  the  orbits  of  tlir  com- 
eU  of  1HI2  and  I«lil,  IV..  Kirkwood  has  sug- 
gested (Amer.joum.  jc,,  id  series,  xlviii.  2.i5) 
that  they  were  duubtien  memlfers  of  a  oome- 
Uiy  sj-stem,  and  were  brought  into  the  solar 
flystent  C95  years  bofom  the  ChriaUan  era  by 


the  itifiiiDDce  of  Neplaiw.  Scfanlliof  and  Bo*- 
sert,  in  pointing  otil  an  error  in  Kirkwood's 
calculatiou,  modifying  somewhat  his  cont^a- 
sioii,  say  that  the  remarkable  resemblaooe  be- 
tween the  orbtu  of  ihirse  ooraeta  indicates  that 
there  was  ori^ally  aoroe  Intimate  conneetloa 
between  tbem.  Indeed,  tbttae  two  eon>cta,  and 
Ibe  conieta  of  I8i:>.  1817.  V.  (Brorsen).  and 
1H52,  IV.  (We^tphal),  wem  to  )>eloag  to  the 
same  family. 

As  to  tiie  proper  destgnation  of  Uii«  oomet 
of  Pons  and  of  Brool:s,  nuttioritjes  and  [>rpce- 
dents  differ.  In  The  obMTvaiory  for  November, 
1883,  Mr.  W.  T.  Lynn  writes.  "  I  prcsnme  the 
designation  I'oiis-Brooka'a  oomet  is  iioderstood 
to  Ite  onl,v  provistonaL  According  to  rule,  it 
should  be  Pona's  oomet ;  .  .  .  Iia  iwrmauent 
name  must  therefore  be  '  Poiu's  long-period 
comet.*  or  ■  Pon«'s|M'rioilic«l  comet  of  1812.'  " 
Tlu?  Hbortestt  dt'xig notion  Mixing  likiily  to  pre- 
%'ail:  and  doiitith-iM  the  contet  will  l>C  known 
liereafter  as  the  *  I'oiis-Droofcs  comet,'  or  per- 
Imps  simply  as  tbc  ■  Comet  of  liUlS,'  it  Wing 
the  oi4,v  comet  that  was  seen  in  that  >-flar. 

W.  C.  WiNtoc*. 


TBE  AISOS  OP  YBZO.^ 

AliTBOceH  the  lltentuiv  relalUi^  lo  the  Isluiil  et 
Teso.MndtheAbio*.— tbciuhabitantsojtliitisltnilu 
well  a*  iImi  w)Dlti«ni  h>JI  of  Snfflulli^n  (i>r  Korafuto), 
tliH  Kurit»  ItUini*,  »iid  tlie  (oulbom  oxtrnmlty  of 
Kinitchntka,  — hu  increiued  much  In  recent  Tcara, 
Situ  a  dcMTiptlon  i>f  tho  same,  bunl  upuii  personal 
obMrvatlmi,  mnj  Ixt  ol  \ae.  In  pjqilajiilni;  Iho  mauj 
contradictory  reports  ajxl  optulona  at  oibnologliti. 
Two  twiA  sbould  b«  borne  in  mind,  — flrti,  thi^t  ilw 
Ainoi  art  not,  vvcn  In  the  mart  remote  war,  ^  h" 
claiMed  with  tbc  ilirkmcM;  and,  teoand,  thai  Ihoy  are 
fu  no  wnr  rel«ti-d  vltli  tliplr  snotbnra  i>righbT>r*,  Ibe 
Jaiun«.ii.'.  Willi  rvf^anl  to  llroir  color,  I  mosi  rcnurtc, 
tliKt  I  h>To  not  found  ttn-  Aiaos  of  either  f*-t  (Urkor 
titan  niuir  Europeans:  indeed.  It  b  not  rare  to  Sod 
(n  MMiUieru  and  Msleni  Unrope  darker  Indiridaalt 
than  are  to  be  leen  amoaic  the  aborlclne*  of  Tenx 
Tbc  aMcrtlon  that  the  AIno*  are  dark  brown,  or  evon 
black,  t»  •ometlmes  made  by  tbwe  who  do  uoi  take 
Into  coiuMeraUoti  the  faci  titat  laimnllUon  prvteiits 
them  from  waaliiri);,  and  that  ci>n*oi|u«itl]r  tbeir 
completion  appcan  al  ilinca  much  <larkar  than  It 
really  Is.  Tli>-  real  color,  wUicfa  may  he  beet  teen  to 
ail  vantage  .imoiiKtlie  Aicioi  llrlngon  the  ■eashore^  b 
H  litlk  ilghti^r,  and  leea  rMMIsli,  than  tbat  at  the 
JaiwiuMc  Tbc  derelopmeot  of  hair  la  soni'inlial  re- 
msrkabln:  In  Ihr  ease  al  the  men  it  eorerti  tin-  eetlre 
iMdy  to  about  lli«  exunt  mwd  bi  very  luiry  Euro- 
peana.  The  licard  is  taxurlaiit  imJt  bcaiitlfal:  the 
m-omtm  Imluu  ll  by  tattooing.    Tlie  curly  or  wavy 

>  »i  VtvlHmBi  Bauwatir  UaUs.   Tnuateud  tnm  ib*  m« 
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SCIENCE. 


~i 


Uou  m.,  kol  »L 


dbincur  of  Ibe  U»ir  of  lite  Iind  Ix  quite  urlklng. 

Tt*  iibyslqua  b  mwii  lirtur  ilwo  tlut  Of  Ui«<  Jfipa- 

acM:   tfae   tfal^   U   not   to 

airlktngly^boTtcn*!!;  iui<ltli« 

inu*ck«   it*    luorv  ^itrufig^lf 

dsrelojied,    uhiJu  tJierr  I*  n 

ir«ak«r  deTdopaieiit  of  tab- 

cntoncou*     aillpuae     Umd*. 

Til*  pbydngnomr  Rxid   un- 

nUl  conformAtloii   nra  alM) 

T«r7  diffetMi.    TheefMan 

nuiK  dceplf  Ml  tfaui  in  tlie 

J*|wn(«ci  mmI,  iu   villi  m, 

thar   are   eluded  hj  ticiirj 

brow*.    Tbe  orbiu,  ua  Uinwn 

bjr  tbe  tkclcton  nf  tbe  fa««, 

are  1cm  hith;  and  Uwreforc 

thn  liilB   MK   liurimntal,  ex- 

oepl   tu   »oaie  hybrtd*.      i 

oODtnwt  iritb   (lip  J*]Kiii    ' 

race,  iho  fonJiMd  1>  «ln)ghi ; 

profBaUklam,  wben  ptc*rm, 

ta  T«t7  ali)^t:  and  ihe.rii  ^>' 

and  chin  arc  £««ienilly  udl 

derclopcd.     Tlie    fflcial    cx- 

prCMlon  dUTers  alio  fmm  Ihal 

of  Ibe  JspHTicie:  itlodlCHlea 

a  certain  rurliviDeu,  joined 

with    ingcniintiiiiieM   nrid   a 

happj  dl*po*lii(iti.    The  ln- 

uUecntal  cbancterUttcn  coi^ 

r«BpODil,  ai  mlfbt  be  trxpca- 

cd,  to   ibo  tiBpreasian  pro- 

dnmd  by  asUtnal  ttuann, 

Aa  baa  taua  beoD  noUO,  tbe 

Saoerous   and   raqtectful  boapitalHy  of  tbo  Alnoa 

nerar  falls  to  make  a  mora  taTor»Ue  inpnaalon  on 

the   trav«ll«r 

than    it    t»- 

oelradamaDg 

the  Japaneac 

In  the  lontli- 

ireslem  part* 

of  ttui  Ulaml 

tbe  character 

diaogeaMaw- 

what    under 

lite  liiOu^uM 

of  the  daati- 

naol  race;  Mid 
bora  hybrldf 
aro  quii«  uu- 
veroiu.  Tbe 
latlesfactluw 
donbUcaiiglr- 
Mirlae  to  ft- 
rofwouaopln- 
ioat  B«  to  the 
aBahlea  of 
the  two  race-*; 
for  no  outf 
would  aaaert 


AH  aixo  Bjlll. 


llXj  IIUT- 


notltlnit  of  the  taB|[iiaK«Iof  tUbor  race,  and  who  »• 
ganl«d.the  Jiipaui>ee  lauctiugr,  which  la  (pok«B  la- 
(■tiily  by  Ibe  Alnoa,  na  tlM 
Tcmacularof  Uie  AIno*.  All 
tboaawho  (a*  DavidolT,  Kla- 
pHXh.  Dobrolwonky,  Pile* 
nai«r,  v.  Slebold,  Si-heiibs, 
BateheJor.  UIbs  Bird)  bsvo 
prepared  larger  or  namJler 
jUno  Tocsbiiliu'lM  have  oa- 
otpul  this  error. 

Tbvae  ohN-rvatlona  w«m 
torord  upon  me  on  nj  flnt 
acqiiainlaitco  with  the  Alnoa 
In  and  around  Sapporo,  vlvcra 
1  learned  to  knuw,  alao.  ibe 
Alnoa  that  were  brought  (rom 
Sanbali^i  to  Terxi  at  tbo  time 
the  foriDCr  UUnd  y/nn  c<ided 
to  Ramin.  My  cuiicIuHlona 
were  (unlwir  iiipplrmoiited 
ainl  coiiflmicl  tlirougli  u  fn». 
tltxl  iiuiliiiteil  by  the  gav- 
emmeBt  o(  Sappurv  jJiiIy  S| 
1^1),  In  order  to  nbow  me, 
aa  Ihc;  Mild,  the  (ddler  con- 
dliioUH  of  tlie  inland,  aa  wall 
lu  Ibe  produvta  of  Biodcn 
cJvlllzalldB. 

At  one  end  of  a  large  haQ, 
in  which  w«  were  tcatod,  w«r» 
tttn  a  number  of  8aghali«it 
AIno*  rivaling  themaelrea 
with  mM  |rlco-wiii«)  nndar 
tlie  ni«tluw  radiance  of  orioB- 
tol  lanpa.  Upon  a  dgnal  lo  begin,  a  young  man 
aro«e.,  and  ltd  on  the  womca  to  a  round  dance,  whUa 

tbo  older  man 
remained 
aciued.  Tlio 
n-D«K!n,  with 
their  faoaa 
tnrned  lo- 
ward  Ibe  cen- 
tre of  the  cli^ 
rJe,  alumato- 
ly  |HO«i  rated 
Iheraaetves 
and  arow,  at 
IhesaniotliiM 
realivoly  mor- 
I  ni;  on  ward  In 
the  circle. 
riRt«ra*<iIia 
a»  waa  their 
co*1uuie,  con- 
lilting  of  loti; 
roboa  mad* 
(roiBlhebaai 
of  the  elm, 
anl  metal  slr> 
dleaonwhlcli 


■  tdaiionaliipofjangnage,  except  traTellera  who  knew      bung  car*ed  kni/o  oraickle  acabbanli,  ibis  danca  waa 
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at  inconfiderabk  interai,  fn  oomptubiHi  to  tli«  tall, 
nnJanchoty,  bot  niDloilioii*  muik.  n-lih  tu  perfect 
Umi,  vltldi  MCOmpanlad  IL  Tlili  alusiiui  •rouM  MX 
hAve  luTpriMd  iiw>  in  lh«  Immi  in  Xuru  xv.  for  i-xani:- 
pie;  but  ber«  It  Bi)pMr«d  in  Itie  moot  nrlltingcoii' 
trut  wilh  limllRr  rttoru  of  Uie  JapancN!,  aiul  Imll- 
eaMd  qulu-  n  rllfliTont  out  of  mind. 

In  [lie  licinltf  of  Sapf<om  wa»  JuLthlkari,  ao  AIno 
Ttltafa  of  (Bpfctal  iii[«[V»t.  tt  wu  Ixrtv  llial  1  ciuu« 
lelnww  tlie  coailmcUun  of  tli«ir  huu  I'jreat  niitarM 
witli  itnaJkr  addition*, 
all  bone  wilti  nub** 
mnd  nvdit,  muiT  vf 
ltw<r  ttulMns,  ibeir 
toiu:hlng  Mlbction  In 
UMlr  ■>ld  ittiniY-vor- 
thiiv  llwir  wonhip  u( 
the  cun  by  titc  Jnamo 
(*  ucfod  tufi  frilled 
wlib  riM?tii|[H  p«nd«iii 
trtna  its  upp--r«iii].  anil 
placed  in  the  ruicm 
window  of  Umi  hni), 
and  their  feu  of  ih« 
dMd.  Tbeir  fowl  con- 
ria&i  main  I J  of  millet 
•nil  «all«d  Hi  molt. 

The  iuteliigtmce  «f 
tbe  Ainvs  ii  bfnq  ai«tii> 
HiuU.  Thry  learn  iLr 
Jaf«n«M  lanftiMfe  rery 
«m1It.  accuitam  Iben- 
Mlrea  ««7  tcadD;-  In  all 
blBOTalloi)*  vhkta  arv 
not  la  contfkt  wiili 
their  KlIglaiM  coucpp- 
tloBt.  ooiadanalljr  make 
iBpmretncnts,  and  Hr« 
TWu);  to  an*v«r  (|dm- 
IJmu  In  a  pfMiM  man- 
ner. They  WBier  b«Uaj 
ihalr  agp.  and  prwiend 
not  to  hao*  ll.  Willi 
til  It  exception,  I  leiirnni 
t*mf  ttiiog  1  wiibeil 
bom  than.  I  o  btolncd , 
(or  nampla,  a  daialloti 
accMuii  «t  tiwlr  wisat 
imdlffprent  olorj,  Af- 
Urwbu  I  lud  MVEi,  I 

mw»    not    toTjijUril    Ui  »*  •<!-'•  *ii'>. 

tod    Uial    tbM«    Kmiis 

foile  opiiform«d  to  our  own,  aiid  il«vUt«d  f uudaiuen- 
tallj  tnta  thotc  of  the  Japiawg.  The  Jspaoo>« 
kava  only  one  Kunl  for  Mae  and  gretn ;  while  Iha 
Ateo*  haT«  dliUnct  uumcn  for  both  color«.  which 
obm  KfptM*  U>  b«  confounded  tcboa  InUtrpnted  b; 
th>  Ja|iatiai«. 

In  Sani  (or  Sara>  I  liad  an  oppononlty  to  tee  all  of 
an  aiicieni  ttaie  or^aalcatioa  that  Iia«  aurrived  tlie 
inlruducUod  uf  a  village  goTVmBieiit.  Ber«  1  found 
the  Be»t  of  tbe  chief  among  the  village  elder*,  which 
WM  tonacilr  looaied  tamawlial  larthtr  In  Um  lni«- 


rior,  at  Blmtorl  or  PiraiAra.  Tlic  clii«f  wiu  regarded 
by  ilia  Aluo*  «■  a  »iirt  of  kinj;.  I7iul«r  JajiHiiBM 
doniiMttua  his  power  sjhI  rank  wvre  lutU 

Thp  mudp  of  tnT«dIlng  ba*  been  well  docribod  by 
MUi  Bird.  It  ix  ImpoMlble  to  mak«  any  progroM 
wltboiii  >i»r«as:  and  iheee,  alElioufh  not  of  tli*  mran- 
ect  sort.  HIM  tiMisi  tham«fuily  al>ti«^  by  Llie  Jajiatww. 
In  Ihb  napiKt.  the  Aiaus  generally  provi-  uu-fnl  and 
agreeable  xrvanla,  but  Ibey  are  ofi«n  ilic  loo  anb- 
MnirDt   looln  of  Ihrlr  maalon.     Hownxcr,   V  liam 

n«Ter  Men  the  Aino* 
abiuo  their  hoi»M,  ilxdr 
only  dameitic  animals, 
In  Ui9  rtclilMii  and  bru- 
tal mail  net  obMrrcd 
among  ili«r  JapaiMM; 
Indcnd,  I  hnire  wit- 
n««Mi)  Ml  many  occa- 
*ioni  '(ulte  th*  oppMlt« 
m<Ml«  of  imiinent. 

In  my  joiinii-yB  along 
tliiiruaM.  I  brcunc  paa- 
\'iii<«d  that  the  popala- 
lion  of  t1i«  Aiuoi  bad 
been  under  -  eatimated, 
Jiiil  a*  Ihnt  at  the  Jiqw> 
neat'  bati  beon  or«r-r(tl- 
niaifl.  While  ibe  num- 
ber of  the  latter  it  ecr- 
laloty  Um  than  a  hun- 
dred tboHMnd,  IntU'ad 
of  mor«,  at  oBi-ially  re- 
ported, the  number  of 
the  AJaoa  (lalil  to  be 
eli;faieen  thonsandt 
tniut  be  treblMl  in  onlor 
to  n-ach  approxitnnlrly 
accuril«>  Hjgnrci.  The 
erroneous  enllmaw  of 
tbe  Japanuir  goven- 
incnt  U  explained  by  lh« 
(act  that  It  tnheo  lui  ae- 
(vunt  of  the  lance  nnnt- 
b«v  u(  Aino  villi4»s  on 
the  large  riier*  of  re- 
mot?  parU  of  the  Litund, 
aiMl  particularly  along 
llie  euaat,  bnt  U  ba^i'd  on 
iherelalionofllMiquare 
inrface*  of  known  and 
unknown  porta.  In  noite 
nf  the  bettor  known  parta 
of  Ibe  laland,  capeclally  In  the  MUth-wMt.  th«  Alnoa 
have  been compleiclydli lodged;  and  in  tbe  mixed  dl>- 
trIcU  IbolrnumbcrbatalMbwn  much  reduced. 

From  all  tbeM  obaerratiOBii.  aa  w«ll  aa  from  the 
tntdilloni  of  tbe  Alnoa,  In  ifbicb  are  ^i-ei^recnrrtng 
lamcnta  for  a  better  pau,  and  from  many  peruliari- 
ilea  in  their  nuioni*  (e.g.,  Ioa»  of  the  n*e  of  rvally 
^ocd  weapon*,  the  polaonlltg  of  lliearmwsand  mares 
fur  beaita  of  the  cbaae,  particularly  bean),  we  mnat 
conclude  that  the  Ainos  are  to  bo  claated  witli  thoaa 
pcoplf*  lliat  ti.ivn  earlier  been  more  rkbly  supplied 
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wiUt  Uie  implements  of  dvlllxaUnfl,  but  havs  bMomc! 
degnded  IntdlrctuBlly  throu|[li  Uolulton.  Pnbl»- 
toHc  il<*covi>rle»,  imrticuUrly  tJioir  madt  iu  tli«  r«- 
fCon  ol  Ol»ru.  on  ihc  «re»l  coait  of  (ho  lilitid,  fxtor 
this  vi«w.  Tbc  p)u  found  there  for  dwrlUngi  Indi- 
eMr.  ib&t  Ui«  AinM  v*m«  from  tbe  iiorlh  id  Yeao. 
Tbo  *tisII-bMp«  ouiitHiii.  b«*iilca  VL-ry  el«r};iuit  pol- 
iherds,  muiy  BMue  Imptcnteni*.  rxpcciAlly  obBJdian 
li«»ds  of  Uocei  ftnil  arrow*,  anil  orn»ni«nti  nf  differ- 
Mil  Mnilt,  B»  ttono-bMds  nu<l  tli^  like.    In  all  ibpM 

rMpMU  the  •fa«U-biWpS  ar«  dLiIin^itlihvd  fruni  IboK 

fouDd  throuj^hout  Jspan,  (rum  Iniitnde  itl)°  ourlb  lo 
tlie  KiuthiTiiincut  poliit  ot  Ui«  ooaat  of  Slaihlu, 
vithin  whkli  limll*  th«  sbeD-Leapi  are  d««tlliib;  ot 
aroatnenu,  poor  In  sioue  iinplaniciiU.  mid  vnllrcly 
irlihoni  obsidian.  These  (ocu  potnl  lo  it  bJgbvr  civil- 
iMtiuii  of  tlie  Aino  race,  and  at  the  rame  time  refuti? 
tite  luuiinipllon  that  tlio  Alrio*  foriiii^rlT  Rf^ll^d  n 
Iai|t«  part  of  the  inaiu  island  (N'ipun),  —  aii  aH«iini}>- 
tion  (Roneoiuly  supixised  by  tonie  to  be  luppurled 
by  Iirt>Iiliitorio  dlicoreries.  An  thntv  b  no  new  rein- 
tioiublp  bctWflcn  th«  Ainnii  ami  iha  Olljahs  of  Nortli 
8>Sl»^''^.  who  are  Ie*«  liairy,  mon-  pruKiiitliuiia,  aud 
mora  like  lb«  Tebuki(.'hi  race,  we  uuni  usume  ibal 
th«  Aiiiut  wvFf  diaplnecd  by  the  Glljaks,  and  tbot 
their  Dear«9t  rulnlive*,  Judjcliix  from  Iniport.int  analo- 
gic* of  butpiafo,  and  «Bp«ol«Uy  (rotn  their  '  uaturoll,' 
nr*  lo  be  tousht  among  tbe  KmoU  of  iiortIi«ni  Corea 
(Oppert'a  Cftueadui  tfpa  of  KorcaDi).  The  Utter 
luTa  «yiniiMtrleal(«Miir«*ftnd  liixiirUnt  b«nnt>,  and 
ai»lh*reror«  called  '  bearded  barlmruiuv '  by  the  Jsp- 
aiMue.  They  aUnd  to  the  iabahilsnta  of  loulhent 
Coren  In  niuiiy  ii-9|icets  aa  tbr  AiTina  U>  tlte  Japaueso, 
Tlie  KmoU  hnve  liad,  tu  >i«  auffi,  a  history  ve.ry  dlfler. 
«nt  from  that  of  the  Ainoe;  for  tb^y  became  a  clril- 
tMd  p«Ople,  while  Ibe  Aino«  in  tht  primeval  forwta 
of  Veto  became  more  and  tBorc  uiieivlliKed.  This 
tact  i*  not  oppcwed  to  th«  aamtDpllon  of  a  klnihlp  of 
tbe  two  racct;  ai>d  this  asHiuipIion  Ik  siipjivited  not 
oolf  by  the  partleulara  already  alluded  lo,  and  tht! 
undeniable  capHctly  of  the  Alnni  for  gniatcr  liiUil- 
leelaal  activity  than  they  nnir  'ihibit,  but  also  by  lh« 
-ai^t,  thai,  noiwllhuaodiii^  (he  developed  culture  of 
t1i«  Cor«au».  eortalB  thing*  (e.g..  tb«  Unccobaped 
turret!  on  grave  monument*)  recur  which  remind  ono 
of  Tern,  Itrildrs.  the  traditloiu  ot  the  Kaoll,  and 
c«rialu  uAinea  of  plac«i  In  the  Muihi^ni  pnrtof  Amur 
ton  the  Sungari  and  itn  louth-vuteni  tributaries)', 
point  to  earlier  dwclllns-platxa  ot  the  race.  From 
ber«  the  Alno*  probably  tprwd  over  thft  lownr  part 
of  Amur  and  $:tclui1iun.  Och«-  alt«nipt«  to  bring 
the  Aiiioa  and  the  North -Corunns  iiiio  cIum!  ivlatSuii- 
■faip  with  other  peoples  are  loo  hypothetiosl  to  require 
iDention  here:.  It  li  cerlainly  to  be  bopnd,  but  nn- 
forlunaiely  U  can  hardly  be  e:ipeel«il,  thxt  the  silent 
bat  eloqu<?nt  appeal  (or  friendly  ayiepathy  vhidi  the 
haarty  greeting  ot  tlic  Alnoa  and  the  melancholy  look 
givan  to  •craaKera  awm  lo  raahc  cl^ai,  may  mMt 
with  some  practical  rveponM:  at  all  events,  ne  KbotlM 
iMt  withhold  our  mo*t  cordial  f^od  will  from  theee 
•OiM  of  tbe  primeval  foreu*  of  our  InrnpcraU!  tone, 
wko  are  un^ueationahly  the  most  peaceful  and  good- 
liatiu«d  ot  all  the  lo-ciLlled  '  sangea.' 


THE  HOT  BLAST  IN  MAKING  IRON. 

At  Uie  last  tow  uiectings  of  Ibo  Iron  and  Meel  in- 
Btilute  of  Great  Britnin  very  important  papen  hare 
been  pn-'nenieil  and  dijcuwed,  ■hawing  Uie  direction 
In  which  cninpcililon  hai  bmnght  about  ecotiomy  la 
lrOD-uiaiinfaclut«.  'lliesc  ps|<era.  notably  llioM  of 
Henni.  Cochrane,  Uawilun.  B*ll,  <.'ii«pcr,  and  IIow- 
•on,  give  to  the  technical  reader  a  very  K'.wtd  Idea  ot 
t1i«  1at««t  opinions  of  the  (orcinoM  iron-niakera  of 
England. 

The  liiBlilule  held  lis  September  mei^tlng  in  Mid* 
dletborough,  —  the  plaoo  in  which  it  was  orcanlMd 
fourteen  yi-ars  n°o.  This  annlrenar?  nalundly  led 
loiMiie  cenerul  reflections  on  tba  progreH  made  In 
that  time,  which  caii  !.•«  appreolaled  by  (bo  genera] 
public.  The  only  drawbnck  lo  tli«  diKumlODs  W«a 
the  abaence,  owing  lo  ttlnesa,  of  Mr.  L  Lowthbw 
liiTll,  who  hiks  tieen  pre«eiit  at  ail  the  pruTlous  meet- 
ing*. 

In  1828  Mr.  J.  B.  Neilson  imlnited  a  procew  for 
heating  Ilic  nir  before  It  was  blown  Into  the  blast- 
tutna«e,  Claiming  that  a  gain  In  economy  of  working 
was  the  remit.  The  idea  wus  receivod  with  dUbcIlof 
in  moH  qnartccv.  A  little  later  Mr.  Neilsou  proved 
eoncinslvcly  to  all  that  one  Immlred  poiuidi  of  coal 
burneil  in  li^jiliiii;  the  air  frtr  ilie  blait  were  able  to 
auve  tbrM  hundred  tu  tuur  hundn'd  pounds  of  the 
fuel  med  wlibbi  tbe  tiimace.  Tli*  lirat  Uvp  was 
niade,  and  the  iron^makoni  had  to  accept  the  cuiise- 
■lii«uccs. 

From  this  amsll  begiiiiiititt  the  tide  of  Invention 
and  eiiteiprUo  went  on.  until  the  air  used  tnr  bl«»t 
was  tin  k>n)|er  bcatcd  by  coal  Inimed  (i>r  tho  pur- 
po»e,  but  by  the  conibiiallnn  of  what  were  formerly 
waste  gaM*  iisuing  trvm  tlie  lop  of  tbe  fiirnncc.  One 
Improvement  after  another  was  inlioduceil.  until  the 
tcjnporatiire  ot  the  blMl  "as  riLised  to  900°  F.,  and 
eiveo  lo  1000°  F.  At  this  poliU  II  seemed  that  tho 
mcU)  pipes  used  in  lh«  stovee  for  heating  had 
reached  Uicir  limit  ot  endtimnce:  and  a  purtiou  ot 
the  Iroii^maklng  world  made  up  tlirlr  minds  Uial 
g[«aler  best  Ikau  this  could  not  l>e  eeonomlealiy 
maintained,  and  Ibut.  eien  If  the  i)ueetln)i  "t  nbtaln- 
Ing  the  best  was  solved,  there  was  stilt  a  balance  ot 
chnialcal  roacilnos  within  tbe  furnm^e  wliicli  would 
prevent  the  i;realcr  beat  from  being  adrautagoous. 

Meanwhile,  by  the  wW  of  the  Siemens  rt>i!cn«raier 
principle,  two  dlSemut  Inventor*,  Cowper  and  WUt- 
wcll,  each  manufactured  sIo«m  which  cnntalDed 
Bre-hrick  chambers,  within  which  the  wasto  gMM 
burned  for  a  jieriod.  until  the  fire-bricks  were  at  a  red 
ha>t.  The  snscs  wetv  Ibini  turned  o0  to  the  alter- 
nalo  stove,  and  ilio  sir  tor  the  blasi-funwce  was 
drireii  In  tliruugb  tbe  hvaieil  stove  nnlli  tbe  Olhar 
one  had  become  salBciently  healed-  The  iuter- 
cban^c  was  again  made,  and  so  on.  TTieae  varlotit 
dfvices  have  rtsnlled  In  the  producilnn  ot  a  blast  of 
air  for  tbe  turuBce  heated  up  to  1800°  F.,  or  ei'«n  lo 
noo»F. 

Now  let  us  see  what  has  been  the  result  of  ibis 
change.  Tlie  blast-fumaco*  of  190B  )inH)ue<^,  on  an 
t,  a  litOe  over  ISO  tmis  of  iron  per  week.    To- 
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4*r  ibej  produce,  on  an  hxtjtige,  apwants  of  30O  toiia 
per  weak.  In  (oiaa  riifn  800  orlKKt  (and  in  Mie  of  the 
Phubum  tianam*  Ui«  «noiin<nu  ourput  nf  t,>«M 
lOM  bu  bMD  KACbed).  Hr.  Chariot  Coctmot,  an 
admcau  ot  lli«  biXtut  bot  blut,  sUU-d.  Iliat,  at  tbr 
vorio  at  Onsibf.  the;-  brgan  in  IMUS  with  ■  fnrnaoe 
«<  7,000  cubic  f(vt  r-apacily,  and  nitli  a  temperature 
of  air  bctwfii  thai  ol  n>uIi«D  lead  aud  nioli«n  sine, 
utnf  3S.AI  cifls.  ot  ouku  to  the  ton  of  pig.  In  iee7 
tlwy  laed  XLSI  cwti. ;  tn  ISm  It  n*  onlj-  ^66:  In 
urn  It  had  bKOme  ndoced  lo  S&IM:  and  In  ItUiS, 
Bl.lft  cwt«.  was  tli«  avenge  for  a)l  fiimMci^e,  »tnalt 
and  lari:<?,  wliilt!  ihi-  lar^vr  ftimikci*  of  34.000  cubic 
iMi  Mpiaelty  worked  the  whole  jrcar  through  nn 
UlSS  emO.  p«T  too  of  plK-  H*<nc«  f  mni  lOU  to  168$ 
fha  artniE  vaa  Vi.34  cwia.  o(  coke  per  ion  of  itoa; 
aiiili  111  Mr.  Cochraiic'i  o^nion.  fully  hutf  lliJB  iav> 
tag  was  due  to  the  ate  of  tho  Cowpcr  fire-brick 
aUirtt. 

Mr.  (Tochran*  hu  r«couiii«d  soue  of  ihe  Itwo- 
r«tiCKl  calcublkirit  llial  hnn-  bcwi  made,  lu  ie?B 
hi«  Tenlurrd  to  prvdkt  that  a  Ion  of  Imn  could  b« 
made  with  n.W  <-wi«.  In  1881  ha  had  made  Iron 
with  in.40  cwt«.  AnotlMT  Iron-matur  »1aled  that  » 
famaee  baa  run  for  elghl  weeks  oti  lea*  than  IS  cwts. 

Hr.  Hawdon  cUInu  Ihat  brallns  the  bla*l  from 
tOCfi  T.  lo  I«0»  P.  mullwl  In  a  aailnu  of  I.f.  rww. 
of  coke  to  tli«  ton  of  in-n,  nnd  thai  a  (artliM-  liicaliDG 
to  ISiSO"  F.  wai  followed  by  a  total  lating  of  1:11 
cvta.,  brinstiv  the  otl!>>  down  to  SI.3  c<n*. 

In  the  dliKiMiioas  whkli  took  plac«  at  (he  m«M- 
Ins*  referred  lo,  lh«-  proniinMil  lroD-nianurarlut«n 
piterall]' tocdc  the  ground  thai  ihe  hotln-thc  blast 
tlie  t«ller  the  retail,  up  lo  Ihc  trmptinilure  of  tncll- 
b^  Iron.  Mr.  T.  Lowihlnu  fWW.  lioweTfr,  diwnt* 
troni  this  Ttew,  and  thhiks,  that,  in  retU  ulihiiale 
•cmkom;,  ]00O»  P.  will  proTs  lo  l(e  ubinH  lUe  limit 
ot  beat  tor  the  blaitt  whbcb  It  l>  worth  while  lo  auire 
for.  IL  B.  KICVAKI)*^ 


MODERN  POYSIOLOGICAL  LABORATO- 
RIES: WHAT  THEY  ARE  ASD  WHY 
TftBY  ARK.'  —  t. 

A  t.tm.X  more  tlian  leren  years  ago  I  HTinoui>c«d 
from  ibb  plaiform  thai  the  old  blologica]  labonMorr 
was  read;  tor  uie,  —  chat  »t  ot  rMiM*  In  Ibe  third 
MoTj  ot  thhi  hull•}llq^  which,  iiiconventent  in  manT 
mpMI*  aa  the;  werv.  will,  i  truit.  always  be  re- 
■mnbeml  by  aome  of  ua  wttb  affcdiiHi,  and  maybap 
with  a  little  pride. 

nit  nkght  on  which  wr  have  met  to  cttlebnUc  the 
eampMlaa  of  ttie  new  laboratory  is,  however,  an 
oeeaahm  for  iookinc  forward  niher  iban  baekwud. 
But  bc/orp  pnicecdinc  lo  ipcak  In  detnll  of  the  new 
buFldln^.  I  [eel  cure  I  do  bill  what  erery  oqv  of  the 
nonben  of  lh«  Uoli<([iciil  depart  me  ul  ]<re»ent  would 
think  TIM  rcinlH  to  ooiit.  In  paming  a  moment  to  «x- 

>  AnaWrv*d(llw«4(«tb««cwlaiief  IkafnrailapMlaa 
of  ihr  m^  Mtkalnl  U«rsiory  «f  ike  JahM  UnpklM  ddI- 
tmity.  J».S,]tU.  Iiy  n.  NciriLi.  MAwnx,  W.D.,Dr.fle.. 
MA..  pni<cwrar(>Mii|TiBib*Dalvtni<f. 


prMaourgratitude  toiboaetowhomweMrell, — llrM 
to  our  loander,  Johns  Hopkins,  tor  Ilia  munificence: 
nnd  next  In  hit  trailno.  Pmbablj'  rnry  few  prea- 
fnt  reaJiiJe  how  much  tinie  and  thouctat  the  tnutMe 
•I<etit  un  the  building  before  a  itoiMof  lla  fouBdntlon 
waj  laid,  and  iluritiK  lu  nrecCion.  No  one  but  myself 
kitovi  how  oflon  I  tinrr  been  put  In  good  heart  by 
thnche«TinE  word*.  "Well,  Ih.  Martin,  In  us  gvt  It 
rlithl  wlirii  we  arc  about  It."  In  llils  connection  I 
cannot  refmln  froon  uytng,  that,  thoogh  we  owe  all 
■o  much,  we  own  a  apwlai  debt  of  iratliude  to  Mr. 
R.ali  flfiaaaiit*.  (he  chatriaan  of  the  butidlnK  com- 
niltw,  Tbroiisboul  the  whole  suroitirt  lliere  was 
bardly  a  cnoralag  on  which  be  did  not  viiit  tbu  build- 
ing, ami  that  not  moraly  for  a  glance,  but  far  more 
ofl«»  lo  apend  an  hour  or  two  lii>ur«  about  It,  and 
make  sui«  Ibst  all  was  goini-  riKhl. 

The  material  mult  ot  this  liberality,  foralboughl, 
■npori'lalon,  and  care,  1*  that  ualely  building  on  the 
lop  of  the  hitt.  Handaonie  tliougli  not  o«tenIatl»tu, 
comfortable  bul  nut  luxurious,  plenaanl  to  work  In 
wlUiDut  unncceMary  finery,  It  stand*  there,  tor  It* 
piirpoM  nnrlvalted  In  the  United  SuiM,  and  nut 
■tlrpnaaed  in  the  world. 

SubeLantial.  solid,  well  thouglrt  out,  auited  U>  It* 
ends,  and  with  no  frippery  about  It,  it  i*  now  for  ua 
to  BMi  that  oar  work  aiEfee*  In  charaMor  with  the 
building. 

Tber*  are  many  Itere  to-night,  wbo,  not  beLii^  U- 
ologbla,  may  drsira  to  know  wbat  auch  laboratories 
an?  for,  nnd  why  tlwro  Is  any  nred  ot  IlKm.  I  aliall 
perhaps  Ix*!  becln  my  attempt  to  answer  these  qacs- 
tjoiia  by  BtntiDg  bri«lly  what  our  own  laboratory  Is. 

It  la  a  building  conitructed  ptlmarlly  to  sflord  fa- 
dllllea  for  Inotructlon  and  reanatch  In  pliyaioloity; 
Mid,  accondarily,  similar  opportoultlM  )tt  allied  icl- 
encea,  aa  comparative  anatomy  and  botany,  eome 
training  fo  which  is  eaaenlial  (a»d  ilie  more  the  bet- 
ter) to  arery  one  who  wauM  attain  any  real  knuwleiliie 
of  phydoloiiy.  A*  ao  many  dlMlnct  branches  of  bio- 
logical science  are  jinnued  In  ll.  we  rail  it  in  gciirral 
He  bSoioglcal  laboratory;  but  it  la  a  biotoKi<»l  Uliora- 
to«7  deilbentelf  planned  that  physiology  in  it  ahall 
be  (lueen,  and  the  reM  her  handmaids.  If,  therefore, 
jou  viait  the  btatlding  preparwi  In  ae<'  ■  grmt  xoi'ilo- 
gical  museum  or  on  esleaiite  berbariuio.  yoti  will 
ba  diaappotnted.  I  do  not  UBderratc,  and  no  one 
coanoctAd  with  thia  univorsliy  nut,  —  bearing  In  mind 
Cbe  brilliant  anaiomical  reoearclMH  of  Ur.  Brooka  and 
others,  made  umong  ua,  —  the  claims  of  morpliolof^; 
and  iu  time  I  trual  we  may  aee  ■  slater  bulMing  ape- 
dally  designed  (or  atndy  of  the  iinicture,  forms, 
mnA  ilftvelopment  of  plwnt«  and  anlmats.  But  one  or 
the  other  bad  to  be  ttrtt  i:h<w«ii.  unkM  we  were  to 
do  two  thlngi  Imperfectly  inatcad  of  one  well,  and 
thf^re  were  airong  rouona  for  selecting  phyatolcigy. 
In  Ibo  Hrtl  pla^,  I  think  even  the  morpholofflsta  will 
mdmlt  that  bitberto.  and  especially  in  Ihe  United 
Statu,  tliey  have  li»d  niber  more  than  their  (air 
•bare ;  innumerable  miiiwuma  and  many  labontorlci 
have  bnen  built  for  iltelr  ute;  while  phyilnlogy,  If 
■be  got  any  thing,  was  iiausliy  alloiied  aome  onl-ot- 
lJh*-waj  room  in  an  entirely  uniuitable  baildlDgi  If 
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no  oim  niM  wanted  II,  •{id  wo*  Tf.rj  rIoiI  ui  (Dt  avod 
tbftL  A  •eoand  umI  tlill  fln>ii|;Hr  raMou  is,  ibaX  a» 
medtciiiit  U  •Idirlf  pKsuiu:  wit  ot  lUe  legioiis  uf  «u< 
piridim  •ml  mlc-or-ihumb  ireatmctit,  or  mnl^reat- 
m^nt,  ll  ha*  tii^conin  «r!il«iil  llul  liniiiid  phystology 
U  it*  (ouniJ*tlon;  and  llila  university  will  At  no  dl»- 
UUt  day  liavi^  ■  mislical  acliuol  couuecli.nl  nitli  it. 

At  you  walk  prcMnlly  tliroiigli  tli«  roamii  of  the 
new  bulldinii,  iinil  tec  ibc  Bl>nniliincc  of  liiitnimenta 
i>t  precUioDforiniichinKftDd  resMKli — tlio  bAli«rio», 
gtktTat]oiu(<l«rt,  i  III]  ucl  lull  .coils,  atid  tpvctroaooiMM  ; 
tbo  Iialaiicu*.  reogviiis,  and  othi^r  aptdiaiic«»  of  « 
chctnicaJ  laboratory;  the  mlcriitcopc  (or  cvrtj  stu- 
dent; tti<^  lil>raT7  of  liLulugic&i  boolu  aud  joiimaiK; 
Uw  ptiotognphie  appiisncv*;  Ui«  wurlubuii  for  Ibe 
cmwtruetfon  niul  repair  o(  ln*truincnt«  —  when  you 
■M  tbMc  tlilnga,  II  may  inl<:ro«t  jou  lo  reoli  diftt 
■Isty  yun  ^o  (Ii«ro  vraa  not «  iilu^l«  public  plij-fio- 
logltal  liburaitory  iu  tlie  world ;  tior  wuh  fittse  then, 
even  In  any  mi^dini]  school,  n  opcclAl  profceor  o( 
phydoJoKy.  So  late  m  IS'iO  JiihaTinc*  Miillcr  tauglit 
In  Bprlfii,  human  anaioniy,  coiupM«UT«  snatoiuy, 
patliuluKiciil  amituriiy,  phynloloinr.  and  «iubryology, 

DuDoU'Reyinond,  now  hinudf  profa«*or  in  Dot* 
Un,  hft*  smphlrally  described  tli«  difflciiltir*  of  tha 
earn«tt  MudiMit  of  pliysioloipr,  wtipu  li«  fkUMided 
Hiilter'B  lei-tuni  in  l&l'i.> 

'*W«  wen-  4lio«n  (liv  *Ayt)  &  fffw  frcthly  prrpartd  int«n' 
Kopld  ■pATlmvii*  [ilir  «R  nf  ptiltlng  irp  punaiuimil  prrpHntliiDii 
btlBc  *Uli  niikiiuwii).iii<l  III*  dnuUtlon  ut  am  bliwd  In  Ibo 
f)el*i  wrb."    )>nniiicli  (urihg  blilelaftnl  side. 

■■  Wd  wvrr  kI*!!  aMowh  Ihv  *xpvrimimX  of  Alto ttnjr  ^v>  blixHl 
U>  grc  B  ooli)r1i>4  «1ui.  ad  ripoTlmcDt  on  iIid  rooU  of  Ibe  vplnih] 
nprr^i.  ■'icnr  n^flvi  laoiAEnnnU  In  ■  i^f ,  an'l  llut  opium -poL«ua-> 
Inv  «*t  not  ix«D<1uvl4.-il  ftlonit  Uil'  nvryc*-  Tbcro  *v»  ■ome  hti- 
bir  viprrlnii<ii1'  im  ihi-  pljyAlolnicj' nf  toIum, — ■  tbbjrrl  cm  trhlDli 
UUfW  li'i'i  r^^'-^iiEiiry  bvcu  HurVirii; ,  kfi  J  Ibi-K  wi*  llnaliy  *  iIoid' 
oniirukm  of  thff  tiiTi'ni  iip->n  rcHfimiioii  nf  ■JrvMirtg  ibv  pni-ii- 

lu  all,  you  H«  six  experiuiiuilB,  or  (□(■  of  upuri- 
roents.  in  thi;  whole  courie,  In  addition  lo  tlic  cijiibi- 
lion  of  »i>ini!  ml(!n»rope  *|[d««;  and  all  thMO  more 
(I«iii<ij:iHti%kll('iii.  It  vaa  hitrdly  thou^'ht  of,  thiit  « 
ttudtfut  slmultl  atv  a  uiicro«copt!,  or  niab«  an  esperl- 
Ui«iit.  Iiliiisvll.  If  hu  diiirfd  to  do  m,  thcdlRlcultlM 
In  bU  wny  wcrn  audi  v  but  f<^w  oTcrcamr. 

■■  tir  mual  4iipf  nmvni  Inbl*  lod(lncit.vh«n'on  4ici'iiiint  orb1» 
frai>  b*  uwaliy  lui  IDU  UuablP  »!ili  ibu  Umllaelx.  wi<I  wlivn) 
miaj  nvmntnut  «m«  Impouiblp  —  Itii^rt  n-tir  DBinlncil  rhIiU 
■KM  10  (Hid*  bim  — nopulilli.'  plijriloliiiiicul  lll>imr)i  —  iii>  onlluc- 
tlon  of  BpipsrUdi.  W«  but  la  rod  our  bud  eoll*.  toldf  r  oui  own 
fal*«nlo  «l«rnDnld,  mttkt  t^nn  out  dvei  nibbvr  lutaLnf .  for  h1  ibkt 
time  UWH  not  an  hnlrle  of  tommrrv',  Wr  *iived,  plants  hdiI 
drillfd  — v«  A1i«i).  l»riiwl.  wi^  palUbwl-    if  Ibrou^b  thif  kind- 

DOH  of  0  UMlbpr  A  ^Iwi;  tff  AllLAEVllIB  KM*  JcCiL  lu   Ut,  bvw  WD 

tnsilu  Ihv  RinimfiL  — bow  *e  •Uidicd  IU  IdlixjmrrulH  —  iboio 
•II,  buw  ira  kupl  KelniDl  • 

Of  count  ccrialii  men.  iho  men  who  vrtrv  born  u» 
become  {diTilnloglatii.  and  not  mcra  attendant*  on 
l*ciiir«*  on  phydoloKy,  surmouuivd  tliMc  dlfllculilM. 

'  Emll  Dut^oli-ttcyDiDiKt.  Dtr  jth^ttaUiijitfhe  unirrHieMr 
rntkH  vi^i  }rut-  ILftlln,  HiR,  Tbr  quqWJnn*  fr^^m  ih1«  ptm- 
pbkt.  ofallt  iiMnit.  I  liqil.  a  tru*  Ueauf  ilir  >ub>u»i'c  u(  t>a- 
IkiU-lbT'iiiiiDl'*  nstrmcDU.  tuvv  Tim  euiull«l.  Wil  an  nol  ta 
be  fa^nlnl  aa  IIMral  (Ull  uantltflan*  nf  Ibu  ortslnal.  —  H.  N.  U- 


Onn  ha>  only  tor<iiMil]  the  Damwof  DiiUol*-R«ymond 
lilin««l(,  and  of  tuch  of  hi«conI«D]xirariMa«ftnicke, 
BelBihoiU,  Ludwii;,  Vlerordt.  Uoiidon,  and  CIaiid« 
Bernard,  tprcftiUe  tluti  (net:  and  undoubtedly  tkcn 
WM  a  good  >idc  to  It  all.  Trillnrt,  at  any  rate,  -mn 
eliminated;  and  tliec)iv*of  IndivldiukUuagnntEnowD 
wbo  lometiiuas  turn  up  at  modern  labomtorl««  (and, 
judging  from  a  good  deal  of  current  pliyddogical 
lileraiutc,  aometimc*  S/et  admitted  to  Ibom]  with  a 
burning  di!*lra  In  nndertako  forltiwllli  a  coinpUcatwl 
TVSOarcIi,  Ibou^li  tli#y  would  hardly  kuowan  urdlnarr 
phyBiotogical  iiutrumeiit  if  sliown  to  tli«ni.  mudi  I' 
bow  to  handle  It.  They  ncvnr  can  wait:  they  must 
br^ln  tho  nnxl  miming,  liellaTlDK,  I  prMiim*.  thai 
modern  laboratories  are  atoclMd  wiili  autoiQitle  appa- 
ratus. —  aoinu  sort  of  phyilologlcal  iituxasi;- machines, 
In  wliicb  you  put  an  animal  at  one  end,  tiun  Ihn  ban- 
die,  and  t[«t  a  Tilualito  dUcoiery  out  at  tli»  otiifir. 
With  one  exci-titiou,  13«rlin  was  not  In  1940  Wi 
off  Ihan  other  GenriMu  utiivpriities,  ao  far  as  faclll 
tii^i  for  phriloioglcBl  uludy  wnre  concerned,  and  cer- 
tainly better  off  thnn  anv  university  in  England  or 
th*  United  tvlAlet.  The  uxcepUua  wim  in  Hreslau, 
w]i«ro  Ihc  c(!lvbruted  I'urk[iii?,  singli'-huudwi.  hud 
founded  a  physiological  Inxlllulc.  It  ha«  uiunlly  been 
mppofcd  that  In  Ihls  be  tallowed  tlie  asamtdii  u'vcu  by 
Lk'biit.  who  founded  at  (lioM«Q  tlieDntpubllut'liem- 
iual  Uboratory;  but  thi«,  jiom  my  oollengua  Profc*- 
Bor  Reiiisen,  can  hardly  have  been  the  com-.  It  1* 
to  Purlilnjc  that  ibo  bonor  ticlonga  of  foiinilinK  the 
flrsl  public  l.tboralor).  J.iebig  undoubtedly  cunwivvd 
the  )i1an  when  working  Ic  Tarla  in  Gey  I.ussiic's 
private  labonlory,  but  !t  was  not  until  1^  that  ho 
began  tn  put  It  Into  exreutinn;  and  at  that  date  Piir- 
kloje  had  alrofuiy,  Inrtiely  nt  his  I'wn  cost,  oturt^d  a 
phytivlo^icHl  laboratory  at  Bn-ilau.  upeti  to  itudcnta, 
—  on  a  very  gmall  scale,  it  is  true,  buisilil  thcgeminf 
all  those  gifnt  lalibralories  of  [iliyiiira,  ehemisTry,  and 

bliijogy,  which  aril  now  found  in  evvrj'cit  lilted  coun- 
try, and  to  which,  more  tbau  to  any  thing eUe.  modern 
icience  oweii  lt«  ripld  progress.  Of  theie  there  inuat 
be  at  leait  forty  now  or^nlied  for  pht-iloioglcal  w«rh; 
and  almoiit  cTery  year  »(-b»  an  lncr<iftte  in  tbeit  num- 
ber. How  hu*  this  come  about  in  tlie  fifty  odd  year* 
wliicli  have  parsed  since  the  origination  of  Pur^ 
kinje's  lll-oquliiped  and  little  known  workroom*? 

First  and  foremost,  became  of  tli«  luiprdveiiieut  In 
pliiloeopby  whicli  took  place  aa  [n«n  be;;iiii  to  br«ak 
looaeftoui  the  tmnitueb  of  Greek  and  inoUaeval  meta- 
physlci,  and  lo  roalixe  that  a  pmcesi  U  not  «x|dained 
by  the  arbitrary  uaumptlon  of  suuie  hyputlietical 
cause  iuvenled  to  account  foriL  So  long  a*  the  ph^ 
notneiui  exhibited  by  living  thing*  were  roganted, 
not  Bi  manlfRttatlona  of  the  ptnpertlM  of  Ihe  Itlud 
of  matter  of  whidi  they  were  couipowd,  but  na  mere 
eahlbiliouBof  Ihetu'livtty  of  an  exiriii sic  Independent 
entity,  — n  pneumji,  mtinia,  vital  spirit,  or  vital  prin- 
ciple wlilch  had  temporarily  taken  up  It*  rMidenoa 
In  the  bcidy  of  an  animal,  but  bad  no  mors  e**eBtial 
connection  with  that  body  than  a  tenant  With  llie 
house  In  which  lie  liveo,  —  there  was  no  need  (or 
physiological  laboratories.  Dlssncllon  of  the  dead 
body  might,  indeed,  bu  interesting  aa  making  knotm 
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th«  *ott  «(  mncbiDi!  ihrougb  wtiioli  Ui«  rit&l  (urcc 
irorfc«d.— }iiK  u  loiDr  people  fiod  it  kmutiiig  to 
v|*it  rti0  tonmr  >txMt«  of  a  gmt  notiior,  And  mc  1iI> 
UbraiT  aoil  wr)tiii)|;-Ul>lL'  aud  iulntiiDd;  Uid  tiicre 
might  tic  Oiifuuloiu  u  to  ili«  locality  of  lb«  bo4]r 
tu  vblcti  tht*  Tit«l  force  rcndnJ;  to  cairj  out  our 
flni1I«,  »t  to  irhst  tru  It*  fan>tli«  wmclutir.  Vorion* 
gXUMVn  pUced  ii  In  (Ii«  bowt,  ili«  iaagt,  the  blood, 
Uie  bnin,  >nd  lo  fortli.  Psra(«]«iis,  viib  mora  shflT 
of  rCMon,  located  It  In  ckne  oonneclioii  with  Uia 
nomM'li,  on  tho  top  of  mhicb  be  suppotttsl  there 
vu  Mated  s  chief  vital  tjiiiii,  ArchMHW,  vlio  *iiper~ 
fail«iHl«d  di^Mloii.  It  U  maiolr  lo  bMCirtm.'  wbo 
Bnd  In  tbe  cuUcr  half  of  tlie  wveDteeatli  milurr, 
thai  pliT>loUig;  owes  tbe  ftDpulac  irblcb  icI  It  fre« 
bom  lucb  wlll-o'-ihn-wliju.  rmiins  ii«idc  all  con* 
•ciouMiw  u  tbe  (iiiicUoii  <it  IIm  muI,  be  maln- 
Utn«d  that  all  utber  vital  phcnomeaa  wen  due  ut 
propcrtici  at  tho  raalcHnl  ot  wbicb  Ibe  body  Iti  cooi- 
pcMeil;  and  lliatdrjih  wan  not  due  to  an;  defect  of 
th«  *oul,  but  to  loiue  Ituiiortaol  alteration  or  dcseo- 
cntlon  In  Mima  part  or  part*  of  Ibe  budy, 

Tbe  Inflarticc  of  Dencatiea.  anil  in  tbe  *amc  bolf- 
cenlurr  tbe  dcmonitrallon  of  the  ctrcoUtlon  ot  tho 
blood  by  Barv»j,  (lare  a  ^raal  impuln  to  vxperlman- 
tal  phjaiotogjr.  Botli  narrey  and  Uttevwt,  how- 
«T«r,  *illl  belkvcd  in  a  apcclal  locally  placed  vital 
■pirit  or  vital  /orcx,  vlilch  niiimatcd  tlic  wliole  bod- 
I^  frame  ma  Uie  «i>sios'  li>  a  pent  factory  moTM 
all  the  machinery  !■>  Il-  What  a  niuwlH  did,  or  a 
(land  did,  depcDded  on  tlie  iiructure  and  properllei 
of  the  mii'«In  or  gland;  but  tlic  work-power  wni 
der^T«d  from  a  tore*  otttaide  ttio»e  orKan*, — nn  vital 
iplrits  (Upptled  from  thf  brain  along  tbe  netve*,or 
carried  to  aTerr  part  In  the  blood.  Ai  the  pattern  of 
a  carpel  will  dcprnd  on  the  structure  and  aR«nge- 
moat  c4  Lh«  kiofli, — which  loom,  how«t«r,  t*  worhed 
by  a  dbUDt  Meani-«i](bi«, — *o  tlia  t«aiili«  ot  muscular 
or  glandnlar  aetlTitf  were  believed  to  be  determined 
by  lh«  atniciurt^  n(  mDu:1c  and  gland;  btit  tho  mov- 
lag-force  ca4n«  fruoi  »otu<!  0TJt«r  pan  ot  lb«  body. 

Tbe  DCit  eaacutlal  advance  wh4  u»iIu  by  llaller, 
about  tlic  middle  of  tbe  eigblevnlh  century.  Be 
d«moDftnUod  tbai  the  eontra«tlng-pow«r  of  a  miuc!« 
did  no*  d«p«nd  on  viut  iplrtta  carrlfld  to  It  In  n«rT« 
or  bhiod.  txit  on  i>r<iii«rtte*  ot  tbe  niuacle  luetf. 
Otlkcn  bad  guesied.  IIullerproTed.  tliai  the  body  of 
one  of  tbe  blj{li#r  anlni.tl*  ii  not  n  collection  of  ma- 
(illin«a  worked  by  a  central  ranior.  but  a  collection  ol 
macjilnea  each  of  whJcb  In  Itaelf  Is  botti  sieaio-vngine 
and  loom:  learlng  adds,  u(  course,  certain  ot  the 
purely  meclianleal  (Upporllng  and  protecting  appara- 
tuoo  ot  tlu>  akoleton.  Tlils  wu  the  d«aib-l)1i>ir  ot 
tbe  '  vlul  fofve*  doctrine.  Exteiiaiuut  ot  Uxller'i 
method  abowfd  that  It  «*as  ptnaible  to  deiiroy  the 
btaiii  and  iplnal  cord  of  an  animal,  and  teparatn  lla 
iniiaelr->.  lu  hcaii,  lu  nerve*.  It*  (land*,  and  yet  keep 
all  thM«  iKiUlod  oriaii*  «<>t^in|[  as  In  lite  tor  many 
boWB.  Tbo  life  </t  ait  animal  could  b«  no  longer  re- 
ganltsl  as  ao  eniiiy  r«aIdiDS  '■■  «'i>^  region  of  tiM  body, 
fmB  wbldi  it  animated  tbe  rest;  aiul  ihn  word  gndn- 
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ally  beCHnie  fimitlyaconrcnieBtplirawrnrexpreaidag 
the  toUlity  or  reauUnat  of  the  Uvea  ot  the  ItidlTld* 
ual  orjiana.  Phy.ijologlita  began  to  aec  that  they  had 
notblMK  to  do  with  leeklnc  a  vital  foice^  or  with 
eiaeDOe*  or  absolute*;  that  ilitir  btwines*  was  to 
■ttidy  Uie  phenomena  eililblted  by  tlvUig  tiling),  aud 
leave  the  noomcna.  if  tbere  <rerc  ttich,  to  amuie  raeia- 
phyalclan*.  Phplology  tlicncetorlh  bccaam  moro 
and  more  a  study  ot  lh«  mechanics,  pbyslcd,  uiid 
chcmUiry  of  living  orgauisnu  and  partaof  uigaiitBm*. 

ProgreM  at  first  was  oe€««»«rily  very  slow;  pbyslci 
and  cticmlMry,  a>  w«  now  knov  them,  did  not  exist; 
galvanism  was  not  dlM«ver«d ;  osmnats  was  unknown ; 
tbe  eonsertation  of  energy  was  undreaaMd  of;  while 
BMidnm  chcmlitrydld  not  take  Ita  rise  notil  tlie  diit- 
eovery  uf  oxyse"  hy  Priottly,  and  tbo  eztemdoTi  and 
application  ot  tliai  ditcovery  by  Lavoisier  towards  tine 
close  at  Ibe  laul  cvnlary.  Fhytiolog;  bad  to  watt 
then,  as  now,  for  its  advance  ttpon  the  development 
of  the  sciences,  deallnic  with  simpler  forms  ot  matt«r 
Hum  lho»e  found  In  Uvinii  Ihiuj;*.  Bnl  little  by  lUlle, 
step  after  step,  su  many  ouoe  inysterious  vital  pro- 
coMci  hare  bonn  exptalnod  as  merely  special  lllustia- 
tloas  ot  K«n«r»],  pbjskal,  and  chemical  law*,  that 
DOW  the  pbysiologUt  scans  each  advanoe  In  ibcse  hcI- 
ences  In  full  conUenee  that  it  will  eoable  bitn  to  add 
anolhnr  to  tho  pbenomena  of  living  bodies,  which  an> 
in  ulllmale  analysis  not  pecnliaror 'vital,'  but  tiiiiply 
physico-cbcmical.  Apart  from  the  phenomena  i4 
mind,  vhoas  mysterious  connetftioa  willi  forms  ot 
tnattor  ha  oan  never  hapr  to  explain.  If  a  modem 
pbytiologtn  were  askod  what  is  tlio  object  ot  his  *cl- 
ebce,  h«  wouhl  antwor,  "  not  the  discovery  or  tb« 
localiiatiuii  ot  a  vital  fotco,  but  Ibe  study  of  the 
qiianiiiyof  oxidliable  food  taken  Into  tbe  stoinscb, 
and  tliQ  quantity  of  otyg«n  absorbed  In  the  Innst; 
the  calcuUtioii  of  the  fiM'txy  or  turre  liberatnl  by 
tJie  Gonihlnatlon  of  the  t»od  and  oxycuu;  and  obetv- 
vatUin  of  the  way  in  wtiiub  ibut  force  has  been  ex- 
p«iidvd,  and  tho  moans  by  which  Its  distribution  may 
be  Influencod." 

Once  it  was  reoogiilted  that  at  l«asl  tbe  great 
majority  of  pbyslologlca)  problems  were  problems  ad- 
isitting  of  eiperlmontal  Investigation,  tiie  noc-Msity 
for  special  col  I  eel  lot) »  ot  apparaln*  suitable  for  exjieri- 
inent  on  Uriug  plants  and  animal*,  and  fur  sHunling 
students  an  opportonity  to  study  the  play  ot  forces  in 
llvinic  ortptnlsms,  had  not  long  to  wait  tor  recognition. 
l'hy8iol<.<|;i<-Al  laboraiorisa  w«tc  oiKoniioil  ai  tini  In 
such  rooms  as  could  be  spared  in  bi^ldUlgt  coustruiled 
for  other  purposes;  iator,  in  stracturcs  built  for  this 
special  rad.  The  Hrst  laboratory  spochilly  crccinl  for 
physiological  work  was  built  for  Vleronlt,  in  Tiibin- 
gen.  lets  than  twenty  yean  ago.  So  far  a-i  I  know, 
our  own  I*  the  llrst  such  builditig  In  tbe  Cnlied 
Stairs. 

There  is  still  another  rrason  which  bss«omUn«d 
with  th«  rwcpiitiom  of  the  lodApendence  of  physiol- 
ogy ns  a  leicneeio  make  the  niixlern  Intioralory.  ojien 
to  all  propM^y  prepared  sludcnt«,  a  poasiUilly;  and 
physIoloKy  owes  It  to  ibis  country.  1  do  iMi  tontet 
how  Browb-Srqunid  In  Pblladelpliia  rlliwbed  and 
cvmpleird  lienianI'sgieatdlKOvery  «(  Ibe  vaso-motor 
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iierm:  nor  lli«  TMearchea  o(  Weir  Uitibell  un  Uia 
luuriloiu  o(  iiorvi>>«cntrM,  and  Uie  actiun  o(  aiiako- 
pOlMU :  nor,  tn  Utpr  yean,  Ibe  Ntaarcbca  ot  Wond  on 
tlM  pliTslolcfT  of  r«>rri  and  on  Tartnas  (objocia  by 
Bovditch.  AriK'M.  Flint,  Hiiiol.  Sewal).  OK. CliiiWn- 
dcn,  Pniddeo,  Kcjt.  and  otben.  Btil  Bpenkiiig  wUb 
all  th<-  dtnd«ii«<:  which  onn,  who.  at  Iran  by  binli.  ia 
a  forelitn^r.  miisl  [«<il  iiiRxpn>M)ng  inch  nn  opiiiion,  I 
•ay.  U»tcop■dd«^i^^  Ibe  MCCutniiUted  wealibof  ttala 
eountrjr,  tlie  energy  u'hkli  tlirob*  itirougli  it,  and  Ui« 
namtirr  of  ll>  mcdi<Mil  Hhooln,  It  hoa  not  dono  Ita 
fairalisre  Id  ailTnnclne  physlolosl^"!  knovlndgc,  but 
far  one  thing,  irliicli  maki-*  tli«  Horlil  iu  debtor.  I 
mnan  Ihi-  diwovt-ry  of  nnaiMthutic*.  Wlien  Morton, 
in  1&M,  domoiiitralcd  In  tlie  UaiKOcbuietia  general 
hoipttal  (bat  Ibe  lubalailon  of  «t.hvr  could  pnxtuca 
compleU-  insi^nMbiliiy  to  pain,  belAld  tbr  fotindation- 
stonp  of  nur  Inboxptory.  andot  iDiiiirotlieni.  N'u  doubt 
tli«  nien  wIiimg  tiutlncta  led  Ibem  To  pliyiilologlcn.1 
reKan:b,  and  irlio  r^allcod  that  by  llir  infliction  of 
tamporoiy  pain  oci  n  few  at  tlie  lower  animals  they 
mra  dl*«ovHlng  trutbt  vliich  would  leail  to  allevi- 
ation o(  nifferins.  and  pffotoagalion  of  life,  not  nnljr 
in  <ouiitkM  s^ittiralloni  of  mch  aolmnli  ihemiRlriw, 
bat  in  in«ii  and  woiurn  to  lli*  end  of  limn,  would 
have  tried  lo  du  th<'ir  vioik  In  any  rate.  Hut  liie 
mMi  who  e-an  itccl  tli«-lr  li«irts  Vo  iiillict  i-rvarnt  |iaiti 
(or  a  fiinirp  srp.-»t*T  s"ln  are  ftw  in  number.  Tije 
discoT«ry  of  ananuti«II<!*liaj>  not  only  Ifrd  loimphyal- 
ologlcol  u|>«rLiu«nt«rt  forcavb  one  wLo  would  ba>e 
workRil  without  llu^in,  but  by  nuking  it  possible  to 
inlroduce  into  ihe  rcj^iilar  courM  of  pbyilologlcal 
leneliiiig.  d<'iiti>rit'lntil'>iiii  and  rifurrtmpnlii  on  IlTlng 
animal*,  wltboul  sbo^kiiiR  Ibe  tnriral  »i'iit>>  of  »tii< 
<l«Dt«  or  of  ibe  coiniuunily  at  larKf^  hu  I'outributed 
iucalmlftbly  In  Ihe  prugreai  of  physlolo^- 

On  tli«  occasion  of  Iht:  opening  of  the  old  labora- 
tory 1  tiaod  tbe«  word*: '  — 

"  Vhy*iriio%f  1*  t^act^ritt^  vi^h  the  ]ibtDiiM(4ii  solng  on  In 
llvlac  LhlDg*.  «d4  viuI  ithviium^tm  r^niinl  Iw  nWtrvrJ  In  ilE4d 
bAdliv:  ■nil  tma  iihal  I  ii»r  m1<I  ;uu  will  lirrn  tu^Bnil  that  1 
Inund  la  vmplny  TtvtwMdo*  In  (r<uihL»(-  I  *4ni,  howrvrr.  ut 
■■r,  ORM  (or  all.  that  httr.  (ui  lafhliiir  (lurpuH*.  mi  ii'lnlul 
t4|i«1ipcbt  flUllio  pvrforniAa.  PonuDiAH/ tlic  v**i  mnjorllf  of 
pbj*l4l«c1<Ml  nporlmnnL*  fiA  nowadjiy  bt  piTrfnnuiicI  mtthuul 
thn  IntlluUoR  vf  yi>lii.  vlllit'r  by  Ibcblninlitntionor  Kunvof  lb« 
nuDj  BriwIhrTtcu  kiii.*]i.  ur  lay  prrrlf-n*  rMniDOt  »r  ;ijtrt' of  lliv 
rmirnJ  itvrvou*  >j-tmii :  auO  iucfi  eipf  rimpitU  ouEy  qiTI  b*  ohO 
bora  fur  inHblDf,  With  rrsmi  K>  pliy*l»io|ltal  rwaaRK  tb» 
(•»  )•  <litruri<iit.  H^vc'ly  bcrc.  Uw.tlu-  ■■■nlwtut  utcniirtly 
painful  VI tibThnnii*  U  v*iry  hdMI  ln(tDe*lj  bin  In  any  «*•«  wtocrr 
Urt  fUiUiflnso*  of  pWj-Binlf^r^i  knirvli^ili^  I*  nt  itakp  ^  wlitrv 
Ilw  proina*  «i  ihnl  Klnies  la  WHTTned.  un  vhleh  all  nebcin* 
!■  butd,  »  fU  ar  11  la  not  fe  nvr*  rtnt^rtflam  ^  I  ouinol  daobl 
ihai  w  lian  a  rliftat  lu  indtcl  tuflurlor  i^I'j''  I>>i  Uin*t  wiimala, 
alTax*  provldfd  Ibal  h  br  trdijorJ  (.>  ibt  uiimtnoro  poaalblo.  and 
that  nta*  but  cumpttuil  pcraon*  b«  aUewid  lb  andnlak*  aurti 
«ip«tawata." 

TboDV  «orJ#  w««  a  dt^clarallon  Of  prlnclpln  and  n 
plodgc  given  to  this  oouiui unity,  in  wbieb  1  ws*  aliciii 
to  (ommcnce  my  work,  'fliat  Ili«  work  baa  been 
arrieilon  for  acvcn  yeara  among  you,  without  a  mur' 
iBurot  objection  rM':)rtnR  my  «ar*,  U  vnfficlcni  proof 
Uwt  B«1Unar«  u»euu  lo  the  pdndplo;  and,  frall- 

>  fbp.  M-  mtiM^,  Komnbar,  KiO. 


tyliiB  aa  tbo  bnlldinx  of  our  new  laboratory  it  to  m« 
fron  many  points  of  vi«w,  tiicre  is  none  so  grateful 
ai  it*  witness  tliAt,  in  tlie  opinion  at  our  tmatooa  and 
nt  my  fGllow>cJtleon«,  1  bave  carried  out  my  pMf*. 
There  ba*  been  no  bole-and -corner  Mi'recy  xbout  the 
uialt^r:  ibe  c1ud«uU  In  l)ie  laboratory  bate  been  no 
Hiquc  living  I lolnicd  in  acollcge-bul)dlQj[,but«ltlMr 
your  own  ion*,  or  hoanlrn  umltor^  amon^  dOMaw 
of  familJN  In  tbl*  ciiy;  and  ii«  rijoiu  in  the  labot«> 
tot;  baa  «ver  l)«eu  eloted  to  any  student:  what  wn 
have  done  lim  been  open  to  all  who  cared  lo  know. 
On  tilt*  oci-iulon.  wbl^^  n*  formally  make  a  ftesb 
start,  lde*Jr«  tor«>-aaienth«  principle,  and  repeat  iIm 
pledice. 

(Tb*«MIKAHl«.t.] 
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BERTimiOT'S  BXPLOSIVS  MATERIALS. 

Einimict  KMlfriaU,  a  tenet  of  teclvret  ddivrrtd  hjf 
M.  P.  E.  nRitrnKtor;  fnuMfafeif  fty  Uahcus 
Bkkjaxix.  a  iheirl  Iiuf/jrKtil  tl'fteAo/ ffunpom'ltr, 
iraniinUd  from  the  Gmaan  of  l/Lnni.  Ukai'x  fty 
Lieut.  Joiis  P.  Wjsseh,  U.S.A.  A  biblu/s/raplig 
of  teork*  en  exjilotitvi :  repriHtfl  from  Van  Not' 
Irand't  mn^iutn^,  Xo.  TU.  .N-V-,  Vtm  iVaurand, 
ISfiS.     (Van  Nottrsnd's  science  series.)    180  p. 

The  Icclurea  of  Berthelot,  vrhicli  Corm  the 
more  iinporlaut  pan  of  IhU  ciolloction,  iir<;  <io- 
voU-d  to  a  popular  i:x{i(i9ition  and  ninpljilca- 
lion  of  lli«  tlicorieii  wtiioli  Ik-  Iijw  from  time  to 
lime  u(h-aneecl,  oonwrniiig  the  t^nstitiilion  and 
iiiixlc  of  jKition  of  l^KI>lo•ivc  H)ibstnncp§.  The 
princitial  topira  treated  arc,  the  force  of  ex- 
plosives;  Itie  origin,  duration,  and  spce«l  of 
propagatioD  of  the  explosive  Ti?nctioDs :  lutlain- 
matioD  and  detoaatioti  as  modes  of  iniliicing 
exploBions  ;  and  explosions  by  hiUuoiut-. 

The  foree  of  an  e.\ploaivc  may  lie  timler- 
stood  in  two  wajs ;  it  niay  Iw  <;oiiNid<rn-(I  either 
nil  the  |)ro)>sui-e  <lcvcltiped  or  an  the  work  aeeom- 
plUlifd.  Tlte  j)rv!tstii-(!  dejieiKls  prineipally 
ujwn  lh«  iiatnre  of  ihit  gasea  fornwtd,  their  vol- 
umi.-,  and  their  tenipcrnttirc.  The  work,  on  the 
other  huiKl.  is  principally  dependent  upon  tlie 
nmouRt  of  heat  yiven  off  in  conseqiienoe  of 
the  chemical  dceont position.  In  practiet-.  ax, 
for  instance,  in  (pins,  the  tranafortnntion  of  (ht» 
heat  into  nseflil  work  Is  never  eotnfdete,  since 
heat  is  absorbed  by  the  i;tiii.  Ka-neii,  and  ]>roj«o- 
tile,  and  a  portion  of  the  work  pnxlnccd  is  lost 
ill  movins  the  ga.<t«i  and  oir  projooied.  Taking 
all  Iheite  facta  into  conaide ration,  it  has  yet  been 
dillietilt  lo  explain  ttm  gncjit  differences  which 
rcjitilt  from  the  dilTcrcnt  loiilhods  employed  for 
i mincing  explosions.  Itertbelot  holds  that  tlib 
<liversity  depends  upon  the  rapidity  wiUi  which 
the  explosive  reaction  propagates  Itaelf.  and  the 
more  or  less  intense  prcesuies  which  Tcsoll  fVotn 
it,  and  he  illustrates  >taa  fi>tlo«» :  — 


J 
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I^t  the  ciiM  be  the  siinp1«et  on«,  such  mi  ed 
exploeion  caused  i>y  tlic  fall  of  a  weight  Tn>m  a 
oertala  lietght.  At  llral one  -noiM  6Ui>|>0He  the 
effects  observed  to  be  due  to  the  heat  developc<i 
by  the  preiiaiire or Ihti <(iiddeuU' ariosled  ireiglit. 
But  cnlciilntton  »howM  liiul  the  arresting  of  a 
wciglil  of  Miivenil  kilogiiinis,  faUIng  .20  to  .&0 
of  It  metre,  irould  not  be  oapuble  of  raising 
the  tciii|>eraliinr  of  tlie  exploiiiTe  ma^s  more 
thitn  n  fraction  of  a  dognre.  if  the  TL-sulling 
heat  were  dispersed  iniifonnlv  tlinHiglmiit  tin; 
entire  ouibs :  nhite  for  a  body  siicli  an  oitro- 
glyeerioe.  for  iastanee.  it  ia  necesstin>'  to  heat  it 
to  I9U°  to  iuduee  explosion. 
I  It  ia  by  anotlier  |>rooea3  that  the  mecbaoicnl 
BDergj'  of  the  weight,  wbieh  is  transformed 
into  heat,  becomcn  tbe  originator  of  the 
olwcrved  e(r«ct«.  It  'a  juillkii-nt  to  naaume, 
tluil,  M  th«  prewiiren  which  ari^>!  (h>m  the 
sliock  exerted  on  the  wirfaee  of  lh«  niLro- 
glyuerinc  iino  too  rapid  to  become  iiiiiluruily 
di^Mtrsed  throughout  the  entire  mans,  the  traiiH- 
fonoatioi)  takes  place  locally  among  tbc  layiTS 
""  raactied  by  the  shock.  If  it  is  enlltciently 
leDt.  tliey  may  thus  be  rapidly  healed  to 
the  necessary  temperature  ;  and    they  will  be 

mediately  deeomposed.  and  produce  a  large 

antltyof  gaa.     This  pixKluetion  of  gaa  ts  in 

Uirn  ao  violent  that  tbe  shocking  body  iiaa 

not  time  to  displace  itself:   and  the  sudden 

panaton  of  tbe  gases  of  explosion  produces 

new  Hhock.  prolMibly  more  violent  than  the 
llr»t,  on  tlie  lay<^r  itituaied  below.   The  mechani- 
cal imMgy  of  Uiisi  ohoek  i.-i  c'hitngHl  Into  heat  in 
le  layi^rs  which  it  readies,  and  prOihii'i-.-t  an 

plnnion  ;  and  thU  allernalion  between  a  tthoek 

i-eioping  mectiHiiieal  energy  wlii<rh  ehangea 
he.-it,  an<l  a  production  of  heat  which  ^e- 
tbe  temperature  of  the  layers  up  to  the 
necessary  for  a  new  explosion  capable 
of  reproducing  the  shock,  propagates  the  reac- 
tion, molecule  by  molecule,  through  the  enlire 
mass.  The  propagation  of  the  deOagration 
t«kea  place  in  this  way  in  consequence  of  phe- 
nomena comparable  to  tliose  which  produce 

KOiiorous  wave  ;  that  Is  to  saj'.  by  pi-odu(;ing 

rc^al  exptosion  which  advHn(-<!!t  wittt  a  ra{)idity 

iCOmjKtmhty  gntater  than  that  of  a   simple 

mming  provoked  by  tbe  eontnel  of  a  body  in 

ition,  and  operating  under  comlilions  where 
gaaee  expand  freely  in  proportion  to  tlieir 
production. 

Tbe  reaction  started  by  tlie  first  shocic  in  a 
given  explosive  material  is  propagated  with 
ft  rapidity  which  depends  upon  tbe  intensity 
of  tbe  fttat  shock :  and  this  intensity  may 
vary  oonsiderabty,  according  to  the  meiliod 
by  wbldi  It  la  produced.     Marcel  Duprez  has 


■^thf 
no 
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tihowo  that  the  elfeel  of  a  blow  ttom  a  hammer 
may  vary  in  dumtioii  from  llir  hundrodlh  to 
tlic  ten-thousand Ih  of  a  second,  according  aa 
one  strikes  with  a  hammer  having  a  flexible 
handle  or  with  a  block  of  steel,  l-'rom  this  It 
follows  that  the  explosion  of  a  solid  or  liquid 
mass  may  develop  itself  aeiording  to  nn  infi- 
nite number  of  dilferent  laws,  i-ach  on<-  of 
whioli  U  determined.  uU  other  ihingi^  being 
equal,  by  the  original  impulae.  'l*lie  niorvr  vio- 
lent ihc  iintial  xhock.  llic  greater  will  tlio  result- 
ing violence  of  the  decom]>o«ition  be,  and  the 
greater  will  be  the  prcssutv^s  which  are  exerted 
during  the  entire  course  of  this  decompoaillon. 
One  and  the  same  explosive  substance  may 
hence  produce  very  different  effects,  aocording 
to  the  melho«l  of  ignition. 

Aujoug  these  methods  of  ijfultlon.  by  fur  the 
laoil  curious  and  Inexplicnble  is  tbe  determin- 
ing, of  the  explaiion  of  one  mn^s  by  the  ex- 
plosion of  another  muaa  near  liy,  iml  not  in 
contact  with  it.  which  i«  lenneif  liy  llerthelot 
•  explosion  by  influenw."  Abel  iiaH  olfcred  his 
theory  of  tgnchronoua  vUtrotionn  to  explain  tltla 
phenomenon,  and  tlio  theory  seemed  to  be  eon- 
lii'med  by  the  Interesting  ex|x>rimente  of  Cham- 
pion and  Pellet ;  but  Iterthelot  regards  llieni  aa 
inconclusive,  or  else  directly  opixiaed  to  Abel's 
theory,  and  be  offei-sa  theoryof  hisowii.  wliicii 
is  but  an  expansion  of  that  of  shocks  explained 
above. 

Working,  as  Bertbelol  is,  under  the  direct 
auspices  of  the  French  government,  he  lias  hod 
the  best  of  facihtles  for  the  study  of  ex|)]o«ivo 
aubatanceci  and  the  phetiunieua  of  explosions  ; 
and  no  on<:  liaa  probably  L'ii}ia|[ed  in  a  moro 
crillcid  or  extend(r<t  pliysieiil  and  cheinlcal  ex- 
nminntion  of  theno  bodies,  and  hent*  he  speaks 
with  authority.  Vol  some  of  his  theories  have 
failed  to  lind  general  acceptance,  especially 
that  concei-ning  the  Influence  of  dissociation 
upon  the  force  of  explosives  ;  and  it  is  notiui!- 
able  that  tills  theorj-  finds  no  place  In  theac 
lectures. 

Karl  Bruuu's  sketch  Is  bright  and  entvrUiin. 
lug  but  iconoclaatic,  and.  white  wnuitjng  the 
honor  of  the  discovery  of  gunjMiwder  from  Ber- 
thold  Sehwarlx.  intimates  that  ihc  knowlctlge 
of  its  mannl'ucliin;  u'as  brunght  from  the  orient 
Ui  Augnbut^  in  1368  by  a  Greek  Jew  named 
Typsilcs. 

Of  the  '  Itibliograpbyof  explosives' the  beat 
that  can  l>c  said  is,  that  It  is  an  unsystematlEed 
collection  of  titles,  that  It  Is  filled  with  errors 
of  the  grossest  kind,  and  that  it  ia  unworthy  of 
both  compiler  and  publisher.  lu  fad,  it  must 
be  said  tbe  ijook  throughout  is  murrwl  by 
printers'  errors. 
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tlOUSTO^'S  ELUAfEXTS  OF  CHEM- 
ISTRY. 

ntdmenUofehtmarifjfortKf  um  of  tt:h»t!t,atailt> 
mia  and  c^Hti/tt.  By  Eovi.i  J.  HovaroH. 
PhlUdelpliia.  EUrfdft.  188».    444  p..  Uliutr. 

Tlou9TOH'> '  KliMiKiiitH  of  ohciiitslrjr '  itt  H  l)ncr 
compilation  or  the  Inu-sl  fncUt  in  regiin)  to  I.tie 
science,  arrniigod  rortiic  uvcursdiooU,  jicjkIi— 
mica,  am]  ooUcgc*.  It«  use  niil  bu  voDtlncd 
to  the  first  named,  or  git  least  to  institutions 
i(her«  the  nidi  mentis  of  chemistry  are  tauglit. 
The  work  i^  divided  into  three  parto.  —  theo- 
n^lii'al,  dpscriplive  or  experimental,  andorgno- 
\e.  —  tttid  tilt-  arrangement  is  in  most  re8|iecta 
good.  Ill  the  Rrst  part  the  nindam«ntal  laws 
nrc  clearly  iind  <»nciaGly  stated,  and  ]>ros«ut  tliu 
suhjei't  in  a  form  tiit  wt^ll  adapted  to  bitginniira 
ag  wc  have  lu-en  in  siiy  text-bonk.  A  titiort 
descRption  ot  thp  <iiffi-r«'nt  eynutm*  oT  cr.\'Jitnl- 
lography  concludes  thi»  (>ortion.  In  the  rlo- 
8oriptiT«  part  the  elcmctits  arc  discussed  under 
the  head  of  non-mclals  sntl  melaU  in  an  order 
based  uix(n  tlicir  quantivalcnce ;  but  tHe  divis- 
ion of  the  metaU  into  pcrissad  and  art!&d  ia 
not  one  which  most  test-hooks  follow.  A 
brittf  outline  Is  given,  in  the  sevent.v-flve  pages 
of  tin;  tJilrd  part,  of  the  chemistry  of  the  car- 
bon (.■onipotinds ;  aud  the  author  hoa  Hucceede*) 
in  conilfONiti});  into  thlu  a]>aci!  manj  im[>ortunt 
facts ;  there  nrc.  Iiowover,  iteverttl  erroneous 
statements  an<l  n  general  lack  of  complctc- 
iteas,  The  division  of  the  carlion  com- 
pounds into  single  link,  double  link,  etc..  ia 
simply  investing  an  old  el.issiflcntiou  with  n 
new  nam«,  and  there  ia  no  gain  in  point  of 
cloaraeBS. 

A  large  portion  of  the  bo<A,  nearly  one- 
fourth,  is  repetition  in  the  form  of  a  syllabua 
aiul  i|ue!itioua  for  review,  at  the  end  of  each 
cbxptiT,  and.  nt  the  close  of  the  book,  qnes- 
tions  for  examinulion.  This  iteem.t  In  bo  for 
the  purpose  of  aid,  in  cose  tht?  tuudicr  xlioulcl 
have  had  insiillim-nt  training  in  the  nuhject. 
Indeed,  so  greiit  is  llit-  help  iilfwnled,  tluit  with 
it  anyone  with  little  or  noknnwlmlge  of  chem- 
istry could  assume  the  iuslruclion  of  a  class. 
We  cannot  but  deplore  the  introihiction  of  sitcli 
a  ByBten  of  teaching  at  a  time  when  it  is  all- 
imnOftant  that  chemistry  should  he  scientifi- 
cally taught  in  our  elemcnlary  schoois.  In- 
struction in  chemistry,  to  be  thorough,  nhonlc] 
depend  ii|H>n  lh«  teacher,  an<l  not  upon  llie  text- 
book. Only  a  good  luatruetor  twi  impre^  up- 
on a  beginner  the  necessity  for  ohscrvutioti, 
which  is  the  piime  rciiuinite  for  sticixsslid  work  ; 
and  a  text-hook  intended  to  be  crammed  Uinds 
to  destroy  the  sense  of  obsen'ation.    llie  space 


<levoled  to  this  system  oould  ha\e  biten  pr 
aliiy  devoted  to  increasing  the  uuinircr  of  ex^ 
periments  and  illustrations  of  experiments; 
which  Ust  are  few  and  Illy  I'xeculed,  and  often 
do  not  show  the  bust  method  of  condnctiug 
the  experiment.  We  object  to  the  usu  of  the 
Fahrenheit  scale  and  bngli&h  measures  as 
causing  a  neecllwiif  confusion,  tnasmuoh  aa  Uie 
ocnligrade  xcale  and  metric  sj'stent  are  tlw 
accepted  scientific  notation. 


BESAJVVS  UYDItOiSBCUANiCS. 

A  trmtiM  im  kiidremtckankt-  I'arl  i.,  kijtiroitatia. 
By  W.  II-  iJcMANT,  F.B.S.,  Mwlhcmatical  loo- 
turer  of  St.  Ji>hD':i  onllo)^  Cimbridee.  41h  wl. 
DHglibfn  Belt  ^  Co-.  I88:i.    28S  p.     §«. 

This  is  "a  reproduction,  with  <-(>n»dembte 
alterations  aud  a<(dilions.  of  the  first  pnrt  of  a 
treatise  on  hydrostatics  nnd  lijfinikinetics,  the 
third  edition  of  wliich  wji»  jmhlishcd  in  LSTT." 
and  U  intended  u.i  a  text-hook  upon  this  sub- 
ject, for  llioitii  [ireparing  for  the  mathematicajij 
tripoH  examiniitious  at  (.'ambridge,  Kuglai) 
The  principal  heads  treated  ai«,  the  gen 
(.■ondilions  of  fluid  equilibrium:  aurfaocs  ot 
equal  prcMure ;  resallanl  pressures ;  ti.w  cqui- 
hhriiim,  stabjhty,  and  oscitlattoiis  ofn  floatiog 
body  (melacentei-) ;  the  pre-iiiiin:  of  the  atmos- 
phere; the  tension  of  ttexihln  surfaces,  and 
their  relation  to  capillary  [ilicnomcnn ;  and, 
•flnally,  the  figure  of  equilibrium  of  a  mass  of 
rotating  fluid,  uttled  on  liy  the  mutual  alCrao- 
lion  of  its  purtji.  Thi*  work  requires,  as  do 
mottl  of  the  ('Bmhrid'ie  matliematical  text- 
books, Unit  the  rciider  shall  have  perfect  facil- 
ity in  the  employment  of  the  dltfi-i«iituil  nnd 
integral  calculus.  There  is  a  plentiful  list  of 
examples,  selected  fVom  previous  e.xamin.ition 
papeni.  at  the  end  of  each  chapter.  It  is  per- 
haps superfluous  to  siK-uk  of  the  important 
place  which  tlie  subject  of  liv<iro mechanics  baa 
oocui)ied  in  morlern  luaihciniiticul  physics  sinoe 
the  labors  of  Ildudioltz,  Maxwell,  and  Thorn- 
(ton,  in  reducing  the  malhcniaticai  treatment  of 
ele(.-Iri(-ity  and  magnetisni  to  that  of  the  m< 
tiou  of  incomprMsiblc  fluids.  This  volume 
put  forth  as  an  introrluctton  to  the  dii«ns«ion 
of  fluid  motion  or  hy<lrokineticR,  of  which  the 
elements  will  be  given  !ri  part  ii.,  which  the 
author  hopes  to  have  in  readiness  varly  in 
1884. 

It  is  a  matter  of  great  regret  that  the  atata, 
of  mathematical  training  among  our  ooU<^(fi  : 
of  «ueh  (■leniuiitoiy  character,  that  there  am' 
comparatively  few  oftliem  where  the  excellent 
t4!xt-hook»  of  this  grade  can  be  profilabi)'  used 
by  the  undergraduiUra. 
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Tbe  ProoMdlni^ot  thu  w-dcly,  vol.  xt\.,  N'u.  114. 
April  lo  DncamlHT,  l^Kt,  Vi  bo  illiMll>1ltnJ    W 

tnnmbor*  Kml  ciiiTBcpoiidetitA  of  Iho  ii^letjr  lit 

luiuary.  ciHiiiiinK :  L  A  mmnolr  ou  ili«  rnlfcraiioo 

the  Tuluin  IriU  M  IniUnn*.  liy  ITntntln  flalu  [wllti 

map);  i.  Uodkval  Minnou-booka,  <iir.,  by  IVof.  I. 

CrsiM  ol  Cnnwll  iiiil*>>rtli<r ;  :i.  Tlie  laliliiilo  of 

[ATerfvnl  coll#g«,  by  IsiuM  Sliar)jlu8:  i.  A  (^riiioid 

viih  moviblo  iitind,  by  II.  S.  Willlamn  (wllh  a  plain); 

I A.  Thi-  tMf  III  |iarullt<'  i>h<>t<>|i)iyli>ii.  liv  W.  N.  Ii»ck- 

^Htegun:  B.  'Itii?  revureUin  of  tmirs,  ami  Jl*  apjilicn- 
^^■on  t^i  Ibv  soIiiliMi  of  nuniurlcal  i-(|<ialti)iis.  by  J.  d, 
^^paf,^'T1,  S.J. ;  1.  Tb*:  conmtatoii  ot  Hilorliin  liilo 
^Piydmc-Mork  adil  lii  lbi><l<ri>o«ltli»<  i>r  r<>)i1  fn-ni  il* 
•c<liiiK>tia  liyHiaraoAl:  8.  Abri«t  U'uouriC  '>f  tlio  tiiorx 
litipnrluiil  public  cuJkftiiuiS  of  Ani^Hcnn  ntuhi-ologiy 
Ibc  L'liltil  SUI<«,  by  nrary  PliUKpt.  jiiii.;  \t. 
'hotcHlynaiiiic  nolo*.  No.  vlll.,  by  I'lltiy  K.  'Iimp; 
tii  trod  lid  Ion  lu  a  study  uf  iiw  N'urlb-Aiii>>rtoan 
liKtuiilan,  by  A.  K.  Grole;  II.  Ih.'vitii>ii  of  lli« 
yiJogvUlldiK,  by  A.  S.  Pjkcklitxl,  )ilii. ;  12.  Tb<! 
R-y  county  faull.  by  K.  W.  Clnypnli:;  13.  .Vtxja 
iroiiilitj:  in  loe,  by  Josovb  Lu«li-y;  14.  A  r«llc  ot 
.tbe  iiatiio  flora  of  PviuKylvaiila,  by  E.  W.  Claypule; 
Tbn  Porti4;c  roi^ki  In  T^rry  county,  by  the  Mine; 
Tlie  S''""«  Kin.Ktelarria,  by  lltn  wkinn;  17.  A 
(Siskin  crittlao.'an,  by  Ihi-  s»taf  (witb  a  platcj ; 
38.  Objlu^ry  ii<iljc«  o(  Haiiry'  Svylx-Tt.  by  Mcnt'lura 
RobJiuon:  W.  The  xuiic  of  B>loroiiI>  aiid  ring  of 
Saturn,  by  Ilniili-I  Klrkwonil;  20.  Obituary  nntlcu 
«1  \>r.  John  r.  Uc-lz*.  by  Dr.  Williiun  IVpp^r;  ai. 
KloUa'B  Hrv-iljiiiip  iiHliealor.  by  CliAr1i-«  A.  Aab- 
bqnwtr:  32.  Obituary  notice  of  Oairald  Ilucr.  by  Leo 
Lcuqiiercux;  St.  Obituary  nolle  'if  I>r.  John  L. 
I.rCont4>.  hr  Dr.  0<on[<r  H.  }loni:  34.  .Vorl.it  »blp*, 
by  iCuMoll  Tliay^r,  CK. :  Ki.  Section  of  l.^b>-iiiiiiiK 
rocka  at  Li-  Ittiy.  Brailfurd  county,  Prnru,  by  A.  T. 
Lillcy;  SC.  DUIiilmllon  of  Li>U|i  Kork  fi.ruinilon  <n 
Nor  Moxlco,  by  K.  [).  ('opo;  il.  ^-vronil  »il<lltiori  to 
tbe  knuwlfalcv  of  llif  Puvrco  vpocb.  by  tUc  H.imv; 
Sh,  Tb«Uilub(7rculutr  typRof  loot.li  In  the  niLimitiuli.-i, 
by  Ifae  uuiM';  JD.  l>aliui«y'a  aynchronmi*  mnlilplrx 
Hlaitrapli,  by  £dirlii  J.  lloiutoii:  3a  Tlit<  inkro- 
KOpic  oiatni  rial  it'll  of  (iinVr  with  rr^'anl  to  il« 
Mn!f>Klh,  by  fniiik  M.  Day  (with  a  plate).  S^rcml 
papcnt  mqulrinK  illuMnitlona  son  loft  over  l>>  Ik  pub- 
Itolxid  In  No.  1 10,  »t  it  li  tbi'  eu<toni  of  th«  M>ci«ty  to 
puUlah  iVt  two  anniuil  nuiabt^rs  of  1l«  proci'i'din^* 
U  itrarlyon  tlie  Ut  ot  Janimry  and  Jun«  a*  pOMl- 
bU.  No.  IK  includn  pp.  1  t/>  36()  ot  tlie  current 
ml.  »1. 

The  fH'i^ty  lua  alto  |iubltih«d,  ta  pari  i.  of  vol. 
xtL  of  ib  IruiMCtionii,  a  Dictionary  ot  Egyptian 
hictiielypbica,  by  Kdwarl  T.  McCaiiloy,  U.S.N.  <-J-10 
p.,  4').  priiilnl  fn.m  n-llff-iil-itutpliotogriipbed  from 
CoDini'jilore  AlcCatilvy'*  niiiiiii«(?rlpt. 

Tlui  wwicty  »  printing  Ibc  lout  pitjo*  of  It*  llbrury 
CAl*la|tiii%  tbc  fourth  ami  Imt  part  of  nlilcb  will  Ih? 
publt*h<il  til   fVliriury  or  Marcli.     Tliv  wbulu  caiu- 


logue  (tfarM  part*  vf  wbldi  hure  bMn  di»trlbiii«d 
In  pr«vlou»  ynan]  trill  lonkr.  nlioiit  flfii'nn  biimlrcd 
paKP*  nclnvo.  Tlierr  will  b>.-  ^iibiiijtifritly  pulilifliud 
an  alptialii'tlcal  index  of  nutttor'*  naniC!),  und  u  nip- 
pleincni  of  books  rv-w^ivcil  since  a  wrtniii  duii-. 

The  iiocl«ly  i*  alao  printing,  aa  a  T<>Iiim<!  »f  about 
lli'o  hundrrd  paRW  octaro.  »  uiccliicl  IrantcriiK  of 
ita  niinuti.-a  frum  1144  l»  IS^IT,  mado  by  Ibc  iiCL-ret«r7 
ill  lfl83.  lla  procciHllngi  w«rc  Hnt  piiblUIirO  In  163H, 
and  tubieitudilly  In  mir  ariin  up  In  Ihn  current  No. 
114.  Tlif  p'iMlblLMlnftriiclion  of  ib«  tniiiiiic-buoks, 
by  lir«  or  othcnrisc,  lina  alu'uyti  bL-rii  a  cauau  of  luisl. 
cly.  Wlicii  tbi*  Toluini;  from  1741  to  IS3T  la  prinl«d. 
a  complete  hblory  o(  tbo  ^ocidy  will  In:  wcuied. 
Alrt-ikily  proof' reiul lug  biit  rfuched  p.  'I^  (lulnulvd  ot 
1300J,  and  ths  voliuue  will  probably  be  piilitisbcil  iii 
Adiy  next. 

Oindnnttl  ud«ty  tf  Mtanl  bItUty. 

Jan.  H,  — l>r.  Wallnr  A.  1>iin  ri^ad  a  |i>p<fr  on  noma 
reeoni  exjilorallou  of  lUAunda  In  ibe  Mcloio  vftllvy. 
The  |Htp«r  gave  t,  d«t«ll«d  dMcrlptlon  of  the  moutwl. 
a  Inr^  oii«v  ICi  dlmen*lon«  being  thirty ■Ihri'i)  feci  In 
htlKht,  and  a  hniidr<-<l  and  flfi^trii  ft^nt  in  dlanifinr. 
TIi«  ibaftMinh  tmrii  ttie  top  Hhun'ml  unvural  tninitlVH 
burials,  and  llmt  llic  mound  wil^  uu  untrue  lei  I  uf  >uc- 
ccailve  Inym  ot  vaotl  and  clay.  At  the  doplh  of 
twoiity-flTe  font  a  Taiilt  conatniclii'l  of  lo(;i  wna 
found,  in  which  nai  a  lari;u  ipiAnilty  ot  rooi-liko 
(lbr««,  wlili  a  »lcet«ton  in  a  (air  «ut«  nf  pivAorvatioii. 
Tbu  akult  wiu  laTtsI  iilmoBt  entire,  ami  was  iteKrlbcd 
In  dotoil  by  tlie  doctor,  who  (ouiul  it  tu  MitniMire 
c!o««ly  with  the  figurp-t  of  moiind-bullibT  ikuIN  In 
Sqnior  and  l)av!»'g  '  Uonumeiit*.'  and  Uf>r[i>n*a 
'Cnuiia  aui«ricaiia.'  A  nuinl>«rot  Dint  arrow-poinla, 
iihell  beads,  and  a  small  octagimni  piece  of  sundilone, 
wore  alio  founil  In  the  '  viiill.'  Tbn  v.tult  waa  eight 
[«<<t  IiIkIi.  I've  feet  aoil  a  half  long,  and  tour  (ocl 
wide. 

The  diaeovery  of  an  autbeiilic  muund- builder'* 
■kntl  waa  rrjpinl«d  a*  Important,  am)  worthy  of  rec- 
ord. Dr.  Ihin  a1>o  rcml  a  detailed  descrlpilon  of  t]i« 
teeth  and  jaw  of  the  skull,  prepared  at  li<>  re<|ue>l  by 
Dr.  F-  <J.  Belly,  Mr.  Jojeph  V.  J«bi«  remarked  iliat 
a  rkull  fiiiintt  near  Mirlnpbli.  Tcnn.,  aisoclnlod  with 
»onie  eartliiiii  \m\%  lipariiic  ilato*  of  li^M-l'i'H,  »howed 
the >auie  remarkable  llaiiinlnj-uf  the  uu.-ipllal  region 
Uiowu  in  I)r.  Dun'a  specimen. 

Mr.  J.  R.  Skinner  aaid  that  he  had  lately  observed 
that  the  lymboi  ot  the  Aztec  coil,  IiicoatI  1 4-ggQQ], 
waa  the  nunc  a*  n  maikliu;  upon  what  la  known  >a 
till*  RlcliArdiu>n  tabint  troen  Wllmlniiioii,  O, 

Sodaly  of  an*.  ItuaubnMtta  iaitftDtc  of  leohniilagy. 
Dre..  t!.  —  Mr.  John  Biiebie.  jnu,,  exhibited  and 
explaiueit  a  model  KlioHitig  tbe  orbit  of  the  Comet  ot 
l^l:!.  and  Ur.  J.  It.  Itobiiiion  ilcinribcil  bl»  aaf«ty- 
leain  ateani-liollor.  Mr-  Hoblnnon'a  flrsl  InTcntlon 
coni-ieted  in  reainiag  out  th«  edu«»  of  thu  rivet-hutea 
in  (be  ]>lxtua  on  tli«  inilde,  oi'  where  they  come  in 
contact,  making  tbeni  conical  for  a  abort  dbtance. 
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Wlwn  the  rivet  b  put  in,  It  flowa  out  muil  llll*  the 
■p*e«  iliti*  rormGil.  bmomlnii,  UterAfora,  of  grvMcr 
dlxnfWr  al  iU«  niiil<tl«  iLnu  nt  tJi«  coilB.  Wben  th« 
plMes  nro  ui)it«r  teiislun.  Ibe  rtv«l  will  cuit,  nnd 
Ibv  rint'-Iiki-'  jirojivlitin  arouml  Its  ccntrn  a-IU  pry  the 
plUel  •liglilly  tpxn.  a*  Ur.  Uobinnon  liax  lUlUfitc- 
torll J dftRion«tr>ti»l  by  vx{><.-rlm«tit,  thciH  AllowinK'lho 
escape  t'l  T.1i«  3l«iln  iu  till-  fate  u(  a  boiler,  &iid  BTuld- 
int;  an  explosion;  while,  oa  ibe  removal  of  Ihe  »irvR», 
the  pUUw  eotaa  tlgliUj  lAjjuthcr  nRnln.  provided  Ibn 
iitrala  on  ibn  rivot  w»rv  a>]ftii(e>]  n(>t  lo  exceeil  It* 
elMlle  IlriiiL  Tlie  ilmpk  euuipal  rcsinliig-vut  of  the 
liolea,  Iiowfver.  w*»  nol  (ounU  ti)  lie  just  wliat  ina 
wantei];  an  It  wu  pogulhie  for  thn  m«UI  of  tli<i  rlVRl 
to  bo  forceil  oui  beiween  tlic  plaie«  fu-iLer  ilian  wan 


niibed,  prvvetilitig  tbeic  eoiuliig  lot^elher  tifEbllr  M 
al),  MOD  M  flniU  Tn  oliTlato  ihb  objeetlnn  wm  the 
object  of  Mr.  ItuMnnon's  second  Invention,  wlilch 
coiubts  in  ciittiiii;  oiii  ■  »Tiiall  henilaplierleiil  Tint  la 
eneh  plate  around  Iha  tivpt-liolc.  ami  rvamins  I'Ul  to 
thi*  rlDK,  ta  that  vrlii^n  ttiR  platen  are  put  tof^lber  the 
coiikal  erilariEcrnetit  of  the  hole  al  Ihn  (wniro  t»  fol- 
loH^  by  a  ebunilwr  in  iJia  sbaix.'  ■>!  a  i-lKular  riiiR; 
And  inlolbla  'rolief-cbambcc'  lUenieUl  of  tl>e  rivW 
ean  tow  out.  Btlt,  a*  tli«  amnuul  of  mcul  to  be  >o 
forced  oat  li  never  to  be  cr*al  rnotiih  lo  Dll  thli 
diamber,  the  )>lnte«  are  broujibt  eloiely  I'>ffetlH'r  In 
the  praccK  of  tiveiing.  while  the  action  uf  Ibe  rlk'et 
under  £rcal  prcuurea  U  the  uune  a*  boa  been  de- 
Krlbed. 
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CtOVBBNUBNT  OROANtZATIONa. 
Onlogioil  nmj. 

Oeotoffjf,  —  I'nt.  If  C.  Jubtisou  re|iorU  that  Itiu 
Btpley  ^ruup  i>f  llic  crelacciiu*  In  Alabniiin  and  Mis- 
•iMippI  pTRinnti  Rome  ciirloiin  and  Inii-rcjiiiu)!  lea- 
ttiTM.  It  l»aQ  Iniemiptisl  foriuiiliuii.  Kegiiiniiij;  In 
MlulMippI,  north-tt-i!»l  ol  tbe  Corintb  gruup,  it  run» 
Mllthwnnl  one  hiindn-d  mile*,  anci  ihi-tv  runt  out. 
It  alaci  appn.ira  iii.llie  extreme  soinhwaii,  on  the 
Cbatlal  11X111' bee  River,  in  Btirbour  county,  Ala.,  ftiid 
ci[eii<li  nvatvanl  lo  a  point  utidclennhied,  but  not 
rttocblngtha  Alabnnii  River.  ltal>onecnna«aivedgc 
between  lUoelileri-rvtHi-eouSMiid  tbegreat  IticniiiR  A. 

CArHiMrgr.  —  Tbeeliemii-nl  ilivftioii  of  tlie  Bun^y 
l»  at  work  on  nnalyitrj  of  alkaline  and  laliiie  oalen 
froni  Iho  Gmai  fWin,  enlleeied  by  Mr.  G.  K.  (>il- 
hert  and  I.  C.  Itutsvll:  notably,  the  waii-rt  of  Hiiin- 
boldl  Itiver,  Walker  Lake,  Pyramid  Luk<.-.  MnnoLnkti, 
IjkeTibfle.  etc.  The r«  are  »I*o  in  band,  nwaitjii^ 
nnalyila,  ipcoimeriaof  nai<-r  froin  Ih-lnia  Iiat-aprlii^, 
llontana.  (n>iu  warnt  tpriiipi  of  Knilemtil  tliileb  and 
froiu  Llvin;^tton.  in  Ihr  YellowstoiiF  tailey,  in  Mon- 
tana, cuIJeeti^d  l»j- T>r.  A.  *;.  rc»I<!  dnring  the  pa>t 
NUtntner. 

Prof.  V.  \r.  Clarke  li  alM  enp^ed  upon  a  eomplet* 
revbkiD  ot  bl>  ■peelfie-pnivity  tabled,  wbicb  form 
|wrtl.  ot  ibeSmltliMintnn  CanilAaiKof  naiarr. 

Airhllepiinvlaiii'lik'clay  from  tlie  Di-Iiolt  copper- 
mine,  ni-iir  Mori"  I^ke,  t'«Mt'>rnI»,  prove>,  u|>oiiaiuil7- 
■b  by  rnyfniior  Clarke,  to  be  a  very  pure  lialloiiille, 
Ibiu  adding  Riiol lie r  to  the  lltt  of  localliie*  for  Thi* 
mineral. 

A  mtnetHl  *etit  hi  from  ItiK  SprtiiK*,  Texa*,  said  to 
occur Ibere  In  Hbundnnee,  provta  Iu  be  a  mixture  «f 
tiypaum  and  sulphur,  ibi-  latter  pmlominaiiri^'. 

Jffacdltfnivuii.  —The  Uiposmphlcal  partlu  haie  vlU 
returued  lo  llie  olBce  in  Waabini-O"-  '1'*"'  total  area 
surveyed  durhi);  Ibesraiun  amounl*  tulUly-on4  Iboii. 
••nd  (quarv  mllci. 

Early  In  f)<|itCRiber,  vlillo  aitemptlni;  the  an-ont  of 
the  '  'Ilirtie  51u«r>,'  a  ftvup  of  peaki^  In  the  Cascadt) 
range  in  Oregon,  Biiaign  Ilsjdeu,  who  acoimiianlod 


Mr,  J.  S.  DillcT  In  bin  reconnaijsanec  of  thi-  Cascade 
innKe,  waa  Uirown  tmm  tbo  ed|[e  of  a  elllT  by  the 
cTuinbllKg  of  Ibe  rucks,  and  ^riou*ly  lti}iimd.  A*  a 
rusiiltof  the  aecidvtl^  be  bai  reeenllybail  to  aufler 
an  ampiiUllnn  of  i>ne  of  hit  InRa.  TIic  opvralion  uaa 
perfonuml  at  Fdrtland,  Or.  Mr.  Dlller,  In  r»c:iilng 
llr.  Kaydoii.  wat  alao  biirti  but  not  lerloiuly.  by  thn 
falling  roeks. 

'I'liR  library  of  the  »iirvpy  has  jn»t  secnrcd  a  copy 
of  the  -rodex  Ccirt^nlAiiiM,'  by  ]4an  rie  Itosny,  o( 
wliieh  vlgbty  copj<!s  biive  JubI  been  piiblixlieil  In  I'aria 
(!!*.■;;().  The  tliieof  Mexican  ina»us('ti|itBfor the sludy 
of  Ih«  Maya  alphabet,  in  ibe  lll'tary  of  the  mrvey,  la 
now  coiiaptete,  with  the  v\ei-)itli'i>  ■>f  a  nianiuerlpt 
ill  Ibe  ponti-Mion  of  SeOor  O.  A1fr«d»  (.'bavero,  tn 
the  clly  of  MpxIco.  It  1«  Rnlltled  'A  M^t.  explana- 
tion ill  Italian  of  the  ('odni  Knriilana,  by  PabregaL' 
Slv)M  are  beliiK  taken  to  »ei-ur«  a  e»pyo(  ll  torpnbll- 
eatlon. 

Tli«  Hianiiaerlpl  for  twn  *iirvcy  bullelltiH  bai  been 
Mhl  t*i  Ibft  ipnernmeiil  printer:  Hx.,  So.  :i,  '  tin  the 
fcBsil  fa<ina»  uf  Ibe  upper  Devonian,  along  tb*  me- 
ridian of  7li°  ^cy,  from  Tompkins  eonnly.  N.Y..  to 
Hraiifonl  conniy,  IViin.,'  by  II.  S.  WliUanii;  and 
Ko.  4,  •  Llstn  of  elevation",*  by  Henry  flannetL 

Five  roluinea  of  the  nKiuoKraphlc  |nibllcatlona  of 
the  nayden  tiirvey  are  bHII  unpubli shell.  'Hi*  tmt- 
cral  illn-ctlon  of  the  i^ompleiion  and  publleation  of 
thes»  qnarlo  report*  ha*  been  put  In  nliargc  of  ihe 
director  of  the  Eeoluplical  Mirrey.  Two  nf  thf*R  vol- 
uniRi  an.-  nlniosi  wholly  In  type,  and  will  be  luiied 
»bi>rlly. 

The  London  GrapMe  of  Nov.  11  baa  a  donble-page 
llliLitratiori  of  the  'lYatis'iil  In  the  Kalliab  (Jrand 
OaBon  of  Colorado  River,  which  l»  an  ennrarlni;  nv 
dnftpil  from  plati-  xviii.  of  Ihe  alias  aci-oinpanyinjt 
Capt  Dut  Ior'«  "1'ertlary  bUtory  of  iIk  Grand  Caflini ' 
(vol.  li.  ot  the  murioerapht  of  the  annrayj. 

PUBLIC  AND  PRIVATB  WeTITUTIOHB. 
■uBaiiiiiatii  iiuiliDia  if  lasknelngy. 
The  neir  phot4>firaphie  laiwratory.  —  Sine*  Iha   r^ 
cent  Invention  of  the  Kelathi»  dry-plalc,  phutAgn- 
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|ib]r  hu  bMn  ftdvnndn;  mpUlr  In  tlir  tiiiraWr  <if 
lU  ftppltCMtoD*  to  Ihr  art*  uid  In  the  liidiiairlnt  und 
ftpplM  Icl'iKiei.  Tli«i  lTi»tltii[n  <>f  (orlinntii|[>'  bit* 
not  IwSD  buhiiwDiiiitl  Id  c«iTif{Tiiii)i|C  this  luKt;  niid 
In  ibe  iM'w  building,  dow  nearl}'  complutuil,  a  lurgv 
room  in  ili«  ii>iith'TP-*t  mrnerof  tbo  buement  hai 
Ikmi  ap|>roprUU?il  Iti  i1i«  «)(itbll»Iiln«llt  of  •  pholo- 
grft|ilik  l.ilKinitory,  perliips  llip  lirtt  ever  codbItucImI 
In  roniteclion  wilh  n  icicnlifio  iiisUtution,  (or  the 
npnclal  hiilnictlnn  ot  >iTidi-nl*  In  |ihritnsrnphlc 
nunlpulMioiii,  Mid  tor  porpo*!"  »t  original  rmonKli. 
In  ibU  niott  Interestiug  ilepartnieiii  of  ap{>liutl  BcU'tice. 

TiMt  rullowlng  plan  kIiowi  Ibi-  *rnui^iDetit  at  a 
ponliin  oT  ibr  room,  uhkli  mcuum*  ilxijr  it^i  In 
luiKili  by  tMrty  fn  bruultb. 

P.  P.  art  itni  brick  pieni  tnmiuuuMd  \ty  lolid  ston« 
■Ube,  aiid  coiiiilructcd  on  (oiiiidatloni  «iilin.-)r  In- 
dependent of  lli«  biillillng.  In  ordvr  to  arnld  all  pat- 
•IMIIty  of  Fliock  ('r  jarrliij;.  Upon  onu  of  tli«*n,  brick 
coliiincis  BK  built,  "bivh  pais  thniugh  tb«  CHtHng  liilu 
tint  'f-'urth-year'  phyiloil  labors- 
lory,  whlcli  ocyiiplM  ibe  room  above. 
Tb«  olhor  one  r«Mli«»  a  bclelit  of 
Uircc  fe«l.  and  form*  a  aoliil  founilH- 
Uon  tor  tlM!  nupport  uf  a  hclii^ilnt, 
mlcTo*co|c,  •|>tfctr<i«cnpi',  or  other 
tnWrum^ni.  .1  ai)it  B  arv  ilio  tvo 
dwk  fooiiii).  unlitwly  i<-par.ile<l  ffoin 
one  «nn<h«r  by  a  iwrlltloii,  and  by 
R  wonitcn  framo  conlainin):  tlii"  an*- 
Jot  G,  wbicli  li  iiartlally  »UTrviuml<^il 
on  tbriw  sJdta  by  Bli«tils  of  Carbiitl'* 
ruby  paper.  S,  8,  S,  are  fluapxtcme 
BDlia.  tlic  two  fomifr  of  nhlrli  are 
tuppltoil  wllb  Taciiiiin  )ii|i<->-  for  ihi^ 
'  purpoae  uf  ari-elvnilinu  lllltatii>n. 
T,  T,  T.  rrprcif  III  tablta.  Ibn  one  In 
the  Wlndnv  belli);  ii«#d  for  printing 
piirpooe*.  <rlilti>  iho  others  arf>  T«  »iip- 
pott  pbUtOi^aphk  nppni'iiltia  aiul  iic- 
tttaauries.  Gnt  irlll  bo  lniri)diicfd 
Into  the  dark  ronnm  ov*r  IIk;  alnk*  (or 
IlltlilInK  wb<^n  (liey  nrv  tioI.  Sri  pti<>lo- 
Kraiibic  U--C.  It  will  aUii  be  mipiilivil  al  tlie  <uiutl 
•quart  table  In  the  larger  darlt  rnom  for  healing  pur- 
poKB,  iiicli  aa  boillns  rmulilom.  C  I*  a  caw  of 
«lielT««  anil  ilrauotH  M  oaiitaln  bmika,  piijicr,  aii<)  ki>- 
panUiL».  II  H  a  ivrl^s  of  «lieWea  for  tli(i  slurai^  of 
plaie*  and  clienti'-ali.  K  is  a  sqture  wooden  box 
rcatlns  on  ibe  pier,  but  coiineirllTii;  by  an  aperltir«< 
measortng  im  liicl»4  by  iwelvn  wlih  (bo  InlC'rirn'of 
thtf  Urgerdatk  luoin.  TliU  is  In  ruiilalii  a  inlcroieo[w 
(or  reirsti^beH  in  plioloBittrvsmplij-.  the  light  coming 
from  tbe  helloKal  llimiigli  a  amnll  heir  \n  Ihc  hex. 
The  imajc  U  ib^^iicp  iwiijcclcil  npoii  a  •crvoii  jiliiccd 
lii!ii<lelb(>d«rk  roum,  wlivi^ilie  ujn^rator  l-iid  examine 
It  at  bi«  IfJiiire.  Tills  strcen  ii  supported  upon  ilie 
fomalnic  table  R,  which  ntlU  upon  n  tmcU,  and  may 
be  placed  al  any  diManec  Icm  ibaii  ilip.'e  nioire*  (len 
feet)  fnini  Ibe  ap(^rl<lr<f  at  M.  Tbe  liark  room  !■ 
Ihn*  CMivcrlcd  Inlo  a  large  camera.  in»lde  of  which 
Ifao  o|ierator  ulanili  and  expone*  b!!i  plat4>.  wIiIIk  be 
nay  al  Ibetame  lime  Iik  (leveloplng  anollier  on'-  piv- 


vioualy  taken.  The  erentwt  effleUiicy,  eoiivctilence, 
and  economy  ot  ilmo'aro  ibufi  comUned  by  tfaU 
arrangeiiicnt. 

Ootb  ilark  ro»ni«  are  conttaiilly  Toniilated  by  • 
«yitvra  of  double  wall*,  with  opening*  at  lUu  culling 
and  tfonr,  whilat  tlicilratifibtof  llie  lamp  6' li  utilized 
to  tncreaae  theclrcuUiion.  The  IIrUi  thiM  bi>i:oiiiea 
a  aoiiroe  of  bcattb.  lottead  of  vitiating  ibe  atmoa- 
pbeie,  ai  li  tbu  cue  jii  moiil  dark  rooms.  Tbe  mom 
A  1<  priilldrd  with  iloubln  doors,  to  that  lh«  opi-ralor 
may  leave  Ibe  room  at  any  time  diirlnn  an  pxiioduiv. 
Killiout  Uie  sligbteel  fear  lliai  even  tbe  moit  si-ii«illvc 
plate  uould  poMlbly  he  togged  by  a  chance  rny  of  slray 
light.  Thin  arrangrJiU'iil,  though  convenlonl  at  all 
■itae».  will  Ih!  p^irilniUrty  *o  when  working  with  loujc 
eipofures  of  two  or  Ibree  hour*  in  length;  and. 
indeed,  11  In  outy  by  some  *uc)i  arrnni^ment  that 
ihcii!!  cxpoHurRi  bemine  poMlble.  Bealdoa  tbe  apor- 
ture  at  .V,  a  mnaller  one  *lx  Incbiw  ■(tuarc  It  mado 
ibroujh  ibo  wall  of  the  dark  room,    Tbis  la  Intended 


vua  or  PiioToaHii-Hic  uaoaAToaT. 

for  spectroM-'iipic  and  ailroiiouilcal  n«rk.  Either 
wintl"H-  nmj-  tin  closod  by  a  ullclbig  »hiitlei  when  the 
olbnr  i»  In  W-f. 

tietweeii  lb«  brick  coUimiis  of  tbe  pier  P  \»  placed 
a  Blipif.  on  which  will  be  kept  a  large  carboy  eoiitain- 
Idr  a  latiirateil  Roltilloii  of  potasilum  oxalate,  from 
wliii-h  the  developer  bnittefi  may  eomtanlly  lu^  replcn* 
iwbed  by  mi-anti  of  a  siphon  iieriUHneiilly  altnclied. 
We  thitu  avoid  the  trouble  of  cunllniially  makiii)!  up 
freih  RoInlliriK,  and  at  the  name  limo  do  tiol  re'|Liire 
t<i-have  (he  d«i'eIo|>ei'  b-^llet  Inonnvonlantly  lai'go. 
The  bypii>u[pbi<e<of-<ioda  and  dulphaie-ot'iron  •olii- 
Uona  will  be  •ImiUrlv  provided  for,  the  lalter  being 
covorpd  witb  a  ihin  Him  of  oil  to  prevent  oxidation 
from  the  air. 

The  roudne  work  of  Ibe  de|>Brtmeiit  will  lie  %t- 
raiigei]  scimewhnt  n*  folioa-s.  Only  Ih'jtie  HludenU  at 
the  fnnlltiitc  laklnK  ibe  eoiir««  In  mrphanical  and 
electoral  enKineering,  arcbld'cliii'e,  chcmUlry,  natii. 
ral  lilstor}-.  pbynlcs.  and  Ibe  general  ci}iir*e>,  will 
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rac4it«  pluiiu;ia|>liic  inttnictloii.    Each  of  tlicni  viil 

I'be  required  lo  itetfomi  at  \nax  len  boiin'  work,  dl- 

Ided  Into  Rve  ila^s  of  l<ro  lioiiit  Moh. 

Somacxperlencubssalrviuly  twviiatuiiivd  in  leai-b- 

photograpli;  upon  a  miall  icxlc  fUit  year  Ihb 

'^department  luul  ilktccn  sliidciiUI;  bul,  itiould  the 

present  vcnturn  proro  *  ^ucreistul  one,  It  is  lioped  It 

may  be  itdupt^d  by  iXVr  txille^s,  aiid  \\rM  pbulo^- 

rapbf  iiiJij  in  the  fiitine  rotnc  to  be  regarilifd  aa  a 

Decvissry  portion  of  ercrr  pratcMloQid  tiiun'i  cullcge 

education.  Wv.  U.  Hiokkkixo. 


NOTES  AND  NEWS. 

IrlapMnlly  known  iliat  WilUnmi  college  feeuiiiil 
aUUeettrly  lut  yorai  iJohrD'aliiwrnntionalitalloii 
mt  NaplM.  TLe  table  may  b«  wciipieil  bjr  any  Aiii<!r- 
Icao  wlentifif  wbolar  revoiiimenilifd  by  Ihe  faculty 
|>tt(  tbe  «iltege.  Any  one  w-iililng  to  uie  the  table 
■iioitldwiid  on  nppricalinn  to  PrrMilnnt  Carter,  and 
the  •pplicnilon  sliuuld  bo  »reciini>.iiii('il  l>y  cvldeuM 
of  al>lllcy  to  liDprove  The  utiritilled  fuoillliee  for 
orixinal  hiveitlgatton  nfTordrd  at  Kaplea. 

Eaeb  orciipant  \%  rxpr^lnl.  noon  nrier  bin  return, 
to  give  a  brlrt  iviiimi  of  tectiiiy*  at  \TllIlainiil(iu'n 
on  «nin«  tubjout  cunnecied  wilb  tuolofitciit  work. 
The  leclurt^s  by  the  flnt  o(!cupnnt.  Dr.  Edmund  B. 
WIIbou,  formerly  fellow  iu  Itic  Johns  llopkiiii  iinirer* 
Ktty.  nre  to  Ix'  glvrn  In  JnniiArj'  ant!  Kcliruary. 

In  .-uiiijitiinit  (be  t«ble,  »iiy  roeu'^rErad"*'""'  Wfll- 
IIMD*  collef^'  will  be  reeugiilwl  a*  entilM  lo  jirrccil- 
eooe;  but.  In  nue  rio  smdunte  of  the  colk^-e  worlliy 
of  the  hoHAr  U  nn  appUrnnl  lor  Ibe  poillloti.  the  np- 
polninioni  will  be  deii.-imiiieil  m  far  .i«  possible  by 
dlillucllon  nlrendy  alliiined.  The  sueei^<iHtiil  itppll- 
C*iit  "ill  b«  Rtonee  informed  of  hUappuinttni^rit.  uiiil 
bl>  eime  cominniilrnteil  lo  Sctraer  and  the  Amerlcaa 
nalurallut  for  piililicmion. 

Tbeiableiintprv^eiiluiedby  Ur.Saninvl  V.  CIsirke, 
pmfetaorof  itituntl  hUlory  iti  Willi^inn  eulle)i:H,  bnC 
vfit  probnbly  be  T.iciicd  on  or  before  April  I.  l!4M. 

—  Tliv  ilt'pHriinont  of  the  Interior,  al  the  reiiuesi  of 
the  Ilallaii  govern  men  I.  hB*i  Uiueil  a  cSteul:ir,  cnltlng 
■ttenUwi  to  tbe  Dufalinl  prize  of  live  ihuu!<smi  tire 
for  nn  ueny  on  tbc  ■txpviliiinittal  metb-H)  In  lelcnce, 
and  K'vine  the  coiidlliuii*  iimlei' which  writer*  niii«i 
fUiripele.  'Phe  ehatncler  uf  the  n-ay  ludy  be  f:utli- 
ercd  from  th«  (olloniii'^ extract  from  lliifnlini'B  will :  — 

"hat  Uit  ImrnH  (untidrr.tlKTrfore.  whrrhrrtheynn  pAPd'w 
n*  badiirlni  to  i>p|>n>l  lo  ihi-m  inn  jrun  3ft<riny  dnih.niKl 
Aft*r  Ubui  #v«r]r  tirviay  X"*'*.  ^  *ulvr  Ihr  fuUowLiit  pr^blna  ' 
lb*  ii«««*nf  of  ilip  0it»pr1m<'nihl  mttliopl  In  hrrivdig  m  tlta- 
trull,  uni  llio  roliiUoij  c,r  al)  the  »-1pii(am  bulhtf  4Munii<L  II  I*  n^ 
qulrpl  Iu  ^MiutjftTmr  En  ■  Aral  pun  bnria  Itr  ihv  aAid  fnetliuJ  U 
(a  b<<  ri«f4  In  4-^fr\  wl^ nIMr  nteiTApnt.  4ni1.  tn  »  ^aotiA  fnin.  Id 
«b«t  fivm  vuati  <f  Ihc  Hlf<nf  u  bu  »vii]wl  lUi-lf  llivrrortl^trlnie 
Iho  Mmr  Ibjkl  liiw  ^tHp*ol  B^QW  llic  tiul  f<imppllilon  f^r  m  prli9. 
■nd  linw  thriy  rndy  bf  1>[n(i);hl  Iu  *  mittv  l^ihful  *ni]  ruiiLip|<<« 
cb>«'*Ann  uf  ITjf-  fu'lTioJ  lUtlf." 

—  Aecorilinij  to  flaturr,  a  mvetiiig  was  recently 
licid  In  SbefllchI  (or  Ihe  purpose  of  carrying  otii,  fn 
conneclioii  irllli  Firth  ollffic,  n  propoicd  tnchnlenj 
deparlmviit  baeliig  rvtereiMie  in  th«  trade  of  the  <lla. 
Irid.    AmoDg  tfaoee  wlio  tpvke  were  Mr.  UundelU 


■nil  Dr.  Sortiy;  and  all  ngreril  m  to  the  deilrnbllUy 
of  eilnbllthlng  inrb  n  dcparlinent,  und  the  nrer^uity,  • 
of  edn<'aling  ih«  <.-apt;khis  m  well  as  the  private*  aif.j 
Industry  ill  the  priiiciplei  of  their  crafls.  For  tba 
Mr.  Utindclln  in>lslod.  Is  Uie  true  tnchnliMl  eduG«>| 
tion.  He  gave  the  rx|wr|piico  of  a  frltrnd  who  hat 
]tiM  been  vtsitiuif  thi-  L'ullrd  Slate*,  and  in*pi>cl<^ 
llie  uicaut  (or  lechnieal  eilunntlon  exislttid:  there. 
The  iliilinct  concluiioii  u'at.  "that  there  ia  more 
skill  and  IntelllKRIice  In  American  itiilnsirial  piirMilti 
than  there  U  In  our  £iif;liih  iudiutrial  puieuita." 

—  Al  llie  mectln-j  i>(  the  In.illnillon  ot  civil  engl* 
ncm,  Nov.   27.  the   pnpci'  rt>Hil   wmk  on    ■Tlie   ikwZ 
Edd.vfcloiie  IIj^Llhuiiae.'  by  Mr.  WilllNiti  Tr<v»nfa«n 
Duuglau. 

Tlie  lieceuily  for  tin:  coiinriictlon  of  a  new  light- 
house on  tlie  Edd>sti)iie  i'>i.'k»i  hiul  nrlm'n  in  conse- 
qitence  of  the  faulty  Male  of  the  t-ac'im  rock  on  whlc 
Snieatotri  tower  wa»  creeled,  nnJ  Ihe  ftvquent  eclli 
ingof  ihc  lli{ht  by  hcAvyiu'sa  ilurlnf;  slomiy  nvalbcry. 
The  latler  iliid'i-l  w«»  <if  link'  iinpoidiiirK  lor  manrl 
year*  after  Ihe  erTiclion  rifSiaeiiioirBliiihlhnitse,  wbeti 
individuality  )iuil  not  bi-en  giien  lo  c"a»l-ligbta;  but, 
with  Ibe  iiumcnriiiii  c-xist  ami  ship  light*  now  vialbli 
nn  Ihe  tvu*  surruundlnR  this  conntry,  a  n-llalile  db 
tincllve  charucler  for  every  coast-li^bl  had  become  a 
nccesitlly.  The  lower  of  tlie  new  Kddyslonc  !■  a  con- 
cave clllpilc  fnisiniii,  with  adlaniBler  of  Si  feet  at  llio 
luiyuiii,  standing  on  »  I'ylindrkal  base  -14  t4el  in  <Ii- 
anicier  uiul  2J  (ect  bii;b.  the  Upper  Mirfnce  (uemln 
a  Iniiiliog  phitf-'ini  -1  U-rX  li  Inches  alxire  high  wra 
The  cylinililcjtl  bitse  prevent*  In  a  ureal.  mea>nre  the ' 
fine  i't  heavy  neaii  to  Ibe  upper  [wrt  of  Ibr  toner,  and 
bii9  the  further  advaniai;e  'if  aHorillng  a  eontrnient 
liiicliou-platforin,  thiu  adiling  considerably  to  ih« 
opportnnltlci  »(  rellwini;  tin-  ll)ihthnuB>'.  With  the 
exo'pll"!!  lit  ilK^  ihpAcv  iH'CUpied  by  i.Iie  Iresh-waier 
tanks,  the  l^wer  is  tidid  lor  2&  feet  0  iiiche*  aboi« 
hlith-water  sprinii-lide*.  At  the  top  of  the  solid  pop. 
lion  the  wall  Is  S  feet  0  Inchot  thick,  dlmitiishlng  to 
2  feet  3  incbi'*  In  llie  tliiiioe.it  part  uf  tbe  sen  k'-*n>"iu. 
All  Ihe  itoiied  are  doveliiil'il  Iwlh  horiioutully  and 
Tcrtically,  ns  al  the  Wolf  Hock  llghthuiise.  Each 
■lone  of  the  t<>niidailori>cniii-ses  W4is  sunk  lo  a  depth 
of  not  leM  ihiin  1  foot  liiil<>n  i.h<.'  «iirfuice  of  the  inf- 
ruundini:  rock,  and  u  as  further  secumi  by  Iwojklunti- 
nii-inl  liolii  I  i  inc'hr.1  in  dlnmric-r,  passing  through  the 
uoiin  Htid  U  liii'lio>  ii>ti>  the  rouk  Imlow,  the  io)i  and 
buttoin  of  each  stone  ln.-itii;  fox-ued):ed.  The  tower 
contains  nine  rooms,  the  seven  uppermoat  having  a 
iliiiiKitei'  of  14  fciM  aiitl  a  liflglit  of  10  fccU  These 
rooms  are  lltlixl  ii|>  for  the  aci-oiutnottntlou  >'t  the 
lighl-ktepers  ntid  tlie  (lortv  iiet'e-^avy  for  Ihe  efll- 
clfiit  mainiensncc'il  the  lights  Tliry  are  rendered 
a;i  far  a*  posiildc  6n>proof.  the  floor*  being  of  gmnlte 
•■itvereil  with  flate.  Tiie  •Ulr*  and  imitlllons  am  of 
iron,  and  Iho  windows  ami  sbuKers  of  nuii'metal. 
The  oll-tooina  contain  eighteen  wrotight-iron  dsiema 
eajiablc  "f  storing  At^ni  Kallona  of  oil;  and  llic  truleT> 
Unks  hold,  when  (iill.  4,71)0  Kulions.  The  maionry 
consists  of  3.I1I  stones,  cunlalnitig  ns.l.'l'i  cubic  tent 
(■(  |(Taiiiio,  or  4,(>1IS  toii>.    Tlie  fiwal  pkiiie  of  the  up> 
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pa  ll)tlit  Es  13.t  twi  bIiovc  hkh  vaier.  il»  tiKtitlcnl 
nnes  li  1T4  tnild.  and  in  clnr  «ralli«r  it  ui-erlBpt 
ilir  )M>ain  al  the  tt<fclTir  llchln  fmm  tbi-  Llnnl  roinl. 
Tli*  iHrilrm  is  i>(  il'«  cylinilriol  hMlcallT-frninnl 
type  aJijjitFd  by  ili«  Trinllt  IIimisa.  The  lielit  b  •!<>■ 
rind  from  two  lix-wti-k  '  Dou^iu '  humeri,  tlir  illu> 
nilimnt  bciug<v)lu-»lt.  With  nclcar  ftlmoipliFrc.Biiil 
llii>  lictil  ■■(  llio  PlfRioiilh  iHYMkw.iK'r  ll<;Iill>oubr  (10 
mitr*  ilitimil)  (lUliTii^I)-  viiiblc.  Ihc  l<>wpr  borDeroiit)' 
U  vcirknl  u  ill  iiiiniinum  intoniliy  of  «&n  cauillMi 
glTitie  kii  InlPniliy  at  tlio  ftailici  of  Ihc  o|>t)i;aI  af>- 
pinlii*  (it  ST.SOO  wiwiirs;  l«it,  vitnnrT«r  IIk  almcM- 
pliere  i*  su  tliivk  n«  Iv  Impair  llie  Tisjliilit;  (it  lli« 
bmahwkti-r-llsbt,  Ibu  fnll  powi-r  ol  two  tiuni«s  t» 
pul  111  aclloii.  vltli  lh<i  nta;n-;ialc  Iii1fi»ll5-  of  1,600 
caiiil)c*<  for  111*  Umv«,  ami  !iii  iiaentliy  if  Ihf  ufiUnl 
apparattia  «<  IU*.0<iO  c*iiilli-4.  'Dils  iolviiftity  t* 
nboul  -2X3  tliopi  -^'alcr  ihan  thut  «f  Ibu  fix«l  li^lit 
latwily  riUlbllnl  from  Sni^'aton'*  tower,  and  nbovE 
8,3%  limes  llMt  i>f  tlir  Until  Dtat  i-ilillitltyl  In  (he 
tonTL-r  froio  lallow  ckiii|]«4.  Tlie  n*v  (onHr  u  a>  hulk 
al  a  diicance  of  130  f«'t  from  Smi^alvti's  IIkIiIIhium. 
a  laiK''  |-»rtIon  of  Ibr  fnutidntion  b«lngUicl  below  the 
level  ul  low-water  aprinc-llitC*.  The  mlmnlir  for  (he 
wmIe  was  CTS-nno,  aixl  lli«  rou  £3e,S6-<.  Tli«  lint 
landitis  at  thr  ruck  vai  made  In  July,  ISIS,  uiid  tlie 
■c-th  wai  carrifd  nti  until  l>Fecnibcr.  Aroiiml  Uie 
(ouiiditlipit  iif  111*  haM  of  tha  luiw* i  a  ilrniis  coller- 
daiD  of  l>rick  aflil  Rutuaii  oriiientwi*  built  furKetling 
In  The  fotiiiilalioiu.  liy  Jiini!,  IS79,  llirirork  waa 
Mifll<H(>iitly  adranenl  for  the  iioiin  to  be  laid  In 
the  h>v«r  coiin«,  and  cTety  ttilns  na*  lumiise'l  for 
B.R.n.  the  Duboul  EilinlmrKh  li>  lay  the  t»uiiiUtl«D- 
Huix-  on  the  ISIb  ■-'{  Ibe  lounih :  Uit.  the  wralher  1)«- 
I14;  >-(>nny,  ifae  erreinoiiy  wu  pouiiotied  uiilil  Ihc  )I>tli 
of  Ao)tu>t-  On  llie  ITIh  »f  July.  ISMI.  ibec^tlndricnl 
hatv  waa  r<>i>i|>l«ied,  and  the  3)<iti  cixirti'  l>3  tirv  e:krly 
|iart  ot  November.  On  thu  Ul  of  June,  1681.  tbu 
Duke  ot  tdlnbur^h,  <rl»cii  pusiliie  np  llir  ('hannel  In 
R  M.S.  LiT«ly.  Umird  m  th<t  ro>'k.  .^nll  UM  ili^  iMt 
stmicnf  I  he  lover.  On  (lie  l»lh  ot  Maj.  I8$2.  the 
Uak«n(  Edlnlurebcamplvlediliewirk  by  lighting  the 
lamp*  and  lormnlly  o[iening  the  lighlbi'iiiie,  Tl>r  td\- 
ftee  «a<  thiif<  err^id  and  filled  up  oilhln  fr>iir  year* 
of  lU  coiamenvnieiit,  and  ixie  I'vr  under  the  tioie 
valimatod.  ThenboVi'f  iltr  stuim.  nveragiiignirure 
Ihan  3  t<Hii  t-ncb.  uere  landnl  and  ItiUited  direct  Into 
the  work  fr'fli  iIhi  deek  of  ibe  izeaiu.ipiiiirr  lleri'D- 
I**,  by  n  chaiii-fiiti  workiivc  tH'iween  hii  Iron  craiM 
fiiedat  ihc  centre  of  tlw  tuner,  and  n  *t(*in>wluch  011 
thu  dfi:k  (4  tbe  lle.ieulej,  wbieb  was  moond  at  a 
diaunc*  I't  30  (a)hi>«t*  from  ihn  rock. 

Ylw  (twn  Cuundl  and  liihatiilanU  of  riymuulh 
liatinx  •ip<**x^  a  de^iru  (ha(  ISnieilnn'i  llsbiboiite 
■botiM  be  r*-cre<ltd  oa  Plymouth  Hoc.  In  lieu  t-f  Ibo 
Trinity  Ilo'ite  i«a-n>ark  tlieirai,  tli*  Triitliy  llmiae 
maJe  ova  to  tbe  auilioriiii.'s  ■(  Plymuuih  Ibe  lauiOD 
and  lonr  ranmaaf  tbe  lower.  After  the  reinoral  «f 
ttui  ilructiue  ta  tbc  lloDf  of  the  loner  rrxini,  the  on- 
InDW'dd'rway,  and  irrll-alnireiM"  loadiue  frinn  It  to 
the  [over  ruuia.  wero  Ulled  iii  viiti  luaMur]',  and  an 
iron  miut  <r**  Bsed  al  Ibe  mntre  of  tliit  lop  of  the 
fnutniu. 


—  Til*  V.  S.  naval  tnsUtuie  oBvn  a  price  of  a  gold 
medal,  on*  litindrrHl  dollars,  and  a  life  (nenibcrablp, 
to  tbe  writer  of  the  liMt  Rjnay  offered  on  the  »ih)i>c( 
of  'The  belt  nif  ih«d  (or  Ih«  roMintliuciion  and  in- 
>;f»a»e  «t  the  navy."  The  judgw  «e)ecte<l  lo  adjadge 
thu  ptice  arc  Or.  D.  C  Gilnian,  Admiral  C.  K.  P. 
Rodders,  Senator  J,  R.  lUwiey. 

—  E.  <t  P.  K.  Spmi  niiiMancc  (he  publication  at 
on  early  ilalc  oi  a  bonk  on  '  8of||lium,  iia  cidlurc 
and  iiunuta«tuiv  eiNirionileally  conftldertd.'  by  Pctvr 
Ciillier;  Klfo  '  Eti-i.'tr icily,  inagiiirUuii,  and  clectn>- 
t«l«graphy,'  b)-  U.  T.  Lockwood. 

—  rTofesaM-  Gustavni  Tllnricbt,  dlr«rUir  of  tli« 
rowaw43lher-(eTvlce.  hna  «{aln  iMDnd  an  Allra«tlra 
annual  |>ani|ilikl,  enll(t«d  thi*  y«ar  *TI>e  »iun«it  In 
Iowa,  Niid  a  ealetidar  for  ISSI,'  with  apprupHalc  llhu- 
Iralionf.  and  much  valiulde  nieieomlo^'ea)  Infornia- 
(ion.  The  notable  wnniher  teaiiim  of  the  aevend 
moniba  an'  ftl*«n  lii  detail;  »i>  tliat  ulmerten  may 
Jiid)^  at  any  time  irlietlier  an  occurrence  I*  normid 
and  probably  to  be  cointlnued,  or  abnonttal  aiMl  likely 
«o«n  to  diuppear.  The  ehlcl  peeiillarltr  of  the  cli- 
mate i>  itH  variability,  cninmon  to  inlcrfur  ataiion*  on 
the  tnck  of  frequent  eyvh'nie  stofma.  and  of  whkh 
ie>eral  alrlking  example^  atv  given;  and  there  l« 
foand  to  be  much  prohitblllly  of  a  cold  map  late  In 
Jaanary,  a  *now*MoiBi  at  tire  cImc  of  April,  a  cold 
•pell  In  May.  lornadoeoln  Jnii«,  ;<)aalli  in  Jntr.  Itnarj 
t<ical  raliia  in  AiigutI,  and  fro<t  early  In  >icplenib«r. 
Since  lifTS,  ti>miidi>ea  liave  Aoc-tirre>t  In  Iowa  on  Ifau 
followlii];  d«te«:  April  »,  It*.  21.  Xi:  May  8,  13,  19, 
10;  June  1,  4.  9,  11,  II,  N.  17,  it;  Jnly  S;  Oct.  8, 
15.  38.  30  (tbe  more  MTcrv  ones  in  bold  type).  JuM 
la  tbe  month  moil  diunrbed  by  tbena  aiotmt;  and 
directly  niter  II  a  Ihrfe-enonih  perimi,  Julys  to  Oct.  9. 
hft*  no  reoonl  «f  toniadoea.  It  in  Hntd  ibai  (he  dan- 
^r  from  I'lrnadues  in  luna  lia<  been  grvalty  cinK- 
gerated.  Thu  miiifall  niapi  for  every  monib  and  for 
tbe  year  arc  rejiciited  from  lail  year.  I*T(<cipiiatlon 
lnalnuMt  three  times  a>  tcrxHi  In  tumni«ra*  In  winter. 
Prafennr  llinrk-lu  Ii<fpes  next  yeiir  to  illutilmte  hi* 
Miuiual  from  Immiic  sources  uiclnslrrly.  and  axka  tor 
■keicliej  and  pholograpb*  nf  baloM,  hall  almiM,  d«> 
■(rucilveelfcct  of  irlndand  litfatnin).Mneieon,cloitd- 
tUTiDN  or  any  I'llter  plieii'iniumi.  Drawing  of  Iowa 
Bcenery,  as  well  a!<  detailed  inapa  of  iCnrms,  ball,  and 
flood!,  will  alt  be  selconie..  Vfn  Irish  (he  director 
Aitcotu*  In  Ills  excellent  woth. 

—  Tlw  pabllcations  of  the  ccotiia  oBco  m  long  «■- 
peciod  are  Dow  belag  Iwucd  in  rapid  sueoeft^oii  by  tbe 
fjorernmefit  pr4ntlii||;-oflice.  Tbi»  far.  Ihree  tjuarlo 
s-utuiuef,  beeides  tbe  compemliutn,  b«ve  appeared,  and 
several  other*  are  rer}-  near  completion.  The  three 
vhieh  liAva  bcrii  iMueil  ar«  Ilioae  iijion  poiHilaliuii, 
inJLnnfactnre*,  and  »|[iicu1lure.  Tbe  llrsi,  which  ruiv 
Ibe  tiiibl  Mine  tnu  nionib!>  >^o,  compritca  '  Popula- 
tluii,  |Kir(  1.'  aa  isitied  by  the  centiua  ofllcn  a  year  aiMl 
n  half  ago,  villi,  a*  aildlltou*,  the  (abl44  relnliiig  to 
race,  nallrlty,  aie,  sni,  parcntajie,  occiipatixns.  It* 
literacy,  the  defective,  dei^enduni.  and  delinquent 
claHet,  and  the  nuo'siinper and  puriodiol  press.  Tb* 
tabular  raaltur  is  pns.-c.kd  by  naoincwhal  full  ditcufi- 
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(loo  oT  tho  pniRmw  Aiul  mmcmcnt  ot  poimbtlan, 
trliicli  i«  itliistrsii>il  by  iiniiMTonaeoloredcli.irisrflnt- 
litg  to  the  prugriTMi  of  seltlvinvnl.  and  tbv  iliBlnbuliuii 
of  the  dillercnl  nluu^nis  of  llie  jiupuUiioD.  Oibi-r 
nibjcct*.  (ucli  M  Inlrr-itBtc  inl);TMinn.  Immigrallon 
aud  nativttj  iif  ihi>  popiil.iilon,  ainl  oocnimtioiia,  nrt" 
sbljr  iliaciu>»«>J  b;  ihi>  I»t<'»iip«hiil4.'ti<l#[it.  Ui'n.  Walk* 
er,  In  reniaiks  iiiiroluclucy  to  ili?  lubtn  rt'liiliiii*  to 
th«SR  «ibjr«u.  Ttic  Tolume  I*  a  bulky  inio,  cotiiiuii- 
IriK.  "Itb  lufiilliiMlpx,  l.flM)  [»£(>■.  ItconUIiii.  iIm, 
fortr-turu  cr')')r«d  mini*,  >>(  wtikli  Iwcnty-eif  bt  ara  iloU' 
bl«-pagv  rnnpi,  ainl  ihrrly  otbi^r  tiitl-pn^iv  illu«lRitioii<(. 
TIm!  vi>lunic  ii|iDn  maniifa^-liim.  wblch  hrts  biit 
iwwnllf  n|ip«*r«d.  U  aii  equally  bulky  lonir.  com- 
prising l.SJV  pngfu.  Tb«  4[jcnI>iH  ill^Riuilflii,  by 
Oen.  TTalkvr,  i*  brii^t.  i-uniiiHiiu^  bui  Uiiny-llva 
pa^e*;  ami.  wfalle  It  U  nigjoUTr  raili«r  tlinn  lixo 
hamtlTft,  ll  (klini  Ihe  crcnni  from  tlic  wbotn  body 
ot  ualiUiM.  Tlif  lablet  pmcni:  1°.  finnpnl  «la- 
tJalicB  ro^nlin;  nun ubcl urea,  by  ualM  anil  ivrrl- 
loric*.  ill  ISsO,  laro,  ItW).  mill  1S50;  y,  Tbu  MBlistics 
for  Ibo  whole  rauiitry,  of  ccruln  spcdilcd  intliu- 
tri«a.  aotni;  Ibn*  buailrwil  aail  Afly  In  nunibvr; 
S9.  Similar  autiMlca  (or  eacb  itnie  iwii  («rriior>'; 
4".  General  rUUttic*  liy  counties;  i".  SUIIsIkb  ro- 
gardbag  mImUiI  brai>cb«  of  nunufnctarei  by  cmin- 
iIm:  0*.  Hi*  iBiin II factum  ot  u  hHn<tr<>il  IraJIng 
dtlu*:  ani]  1^.  Spvi'UI  slali>tic>  T«);imliiiit  M>tuiii 
lending  lnilii*tri«».  Tlie  uatUtkal  porljuii  of  tlio 
volDdi*  occupies  four  liiiixlrcd  anil  arvrntv-iU  [Utgca. 
The  reiMift  of  Mr.  IliiJl«r1ih  upon  'Powrr'  eonxUin 
'  of  tabks.  (buwiog  by  Blat^a  the  aniiHiiit  of  aloaui 
.  and  uf  iraUtr  pairer  in  one.  and  also  tlic  puver  ap- 
'  plied  lo  ccruln  Ifwiinx  lndu«lrici  In  Ibe  Mineral 
BtaUn.  The  itallHli«4  are  jirvfacol  by  a  fow  jiajCeii  of 
dlteuislon.  in  wlilcb  tb«  lending  poitits  ar*  broi^bt 
out.  Tbe  report  U  accompanlriJ  tiy  four  colored 
diarw  of  the  M«l«m  part  of  tbe  Unlim  .smtp*,  (bow- 
ln(c.  by  eliadM  of  Mior,  ibe  loul  pouf  r  in  iiio,  t)i« 
atcam-ponvr.  and  Ibe  water-power,  eacb  in  proportion 
to  aroa,  and  the  local  cxc»a  of  atHani  anil  u(  water 
power.  There  ara  alio  IbrM  aiitcla  of  dlaffranw, 
llhMtratlng  Ili«  proportions  of  power  In  difToretil 
IndiMtrie*  and  In  iliv  H-vrtHl  itatei  and  h-rritoriea. 
In  bl*  abtn  trrallti-  upon  Ilie  Fai^tory  lysit'Ui  of  llit! 
country.  Col.  Wriiclii  •krtcbi-i  tlici  nrlE'n  nnil  lilalory 
of  that  lyXvm;  treats  i-f  irt  irir  f.lfmts  bi>lh  moral 
and  pliyiicid,  particularly  upuo  women  and  eblldr«0( 
ot  itt  Influence  upon  wi^m.  pric»,  and  production: 
and  auniBaariiM  tiie  kfjitlallon  of  tlie  Hvenl  ilalos 
In  recant  to  fMlory  oi>rrHi,ivcs.  To  the  lion*e»  of 
faeloiy  opanulrn  be  dvvotcs  inucli  aiteutiun,  lllus- 
UMldg  hi*  lest  with  plarii  and  elevation*  of  many 
bouMTi  for  operiitlTM,  aclcctcd  from  fomlcn  aod 
Amvrlrsn  examplci.  Thla  paper  i«a  ver>-  ln«lniclln< 
one,  Imth  economlrally  and  ■oclallj-.  The  report  of 
Mr.  Fitcb,  upon  Inlnnhanscabk  mecbanlnn,  treats 
of  tbe  inanufa«lun>  of  llre-nrma,  ammmiltlnn,  *cw- 
Ing-madiinea,  luconotlvaa,  walcber,  clocka,  and 
^rlealtaral  Itnplemenla.  He  iketcbea  the  bislury 
■ad  progrMa  of  ihdM  biaoebc*  of  mauufadun-  iii 
tUa  country,  and  detail*  iIm  miMt  recent  Improvp- 
iDcnta    Tliit  report,  at  well  at  that  by  th«  tame 


■iillior  upon  tiardmra  U)d  cntlpry,  b  fully  l!liisr.ral«d 
niili  cnl*-  The  report  upon  Iron  and  sled  pro- 
dueliiiii,  liy  James  M  Swunk.  sccri-Isry  of  Ili«  Amcr- 
it'an  iron  and  glt-e!  aBiucialioii,  i>  bcrr  rffpriiitud.  It 
vnt  flnt  ixiiml  by  tbu  man)*  otKco  a>  a  >ppiLrfti« 
pul>l  leal  Ion,  ticliig  [lie  llrHl  C'lnptvie  repiirl  piit<lt''l]ed 
by  that  olliec.  Mr.  Swank  pn'CEdc!i  iliH  tiaijstlci  of 
produclSon  by  a  rcry  full  dlwuiiion.  and  eJoaei  the 
report  with  on  cxtrrmely  Inlrr^iiUoR  ami  valunbia 
hialiiry  of  the  iron  and  aieel  industry,  iioi  only  lu 
(hi*  counlty,  but  in  the  dvilixed  world;  bc^lnniug 
with  Tubal  Cain,  in  the  sovmlli  seneraiK'n  attar 
Adam.  Tbe  report  !■  Iltiittrated  with  *\x  double 
pace  charts,  »UowIn^  tbe  iron-prod udii)c  rvuiutu  ot^ 
Uie  country.  an*l  the  prod ui-l ion.  by  cuuutiui,  of  pig> 
Iron,  rolled  iron,  wrougbt-lmn  bloomt.'ond  ilawt, 
Tlie  report  upon  Silk  nianutiicinn-,  by  Mr.  U'ycko 
coiiai*ta  of  a  «iininiary  ot  it>  history,  and  a  Vf^ry  fu 
sketch  of  ItsprvMiil  <.-un<li(ioti  In  this  country.  That 
npon  (.'otton  manufacinm.  by  Mr.  Atklowiu,  la  ex- 
tnnnely  brief.  coniprUlng  only  slitevn  pagea:  It 
open*  with  a  ■ummikry  ot  tlie  col  Ion- producing 
cuiinlrlet  of  the  clube.  the  sounM*  of  supply  of  the 
staple,  aud  goui  on  to  diaCUM  tlie  niethodi  «f  manu- 
tnrrturc,  and  Uie  n'lniivc  qnaUtIca  of  Iha  product  of 
thin  and  Kniupoan  countries,  and  Ibe  fadlillet 
oRi^r^d  by  dlfl«r«ut  pariM  (>f  tiiii  cuuniry  for  tlila 
industry.  Tbe  report  of  Mr.  Uond  ontUu  cntlrcly 
ot  iiiatUtica  relating  to  the  induatry  of  wool  maiiu 
taciurcs,  prufac^d  by  a  t^w  Introductory  rcn 
TIm  rejKirt  ugion  <.'be<nical  products  treal*  of  tbe^ 
production  of  soda,  nianufoietured  nianiima,  pb(«- 
pbat«s,  sulphur  and  mitphurle  add.  polawlunn  bi- 
chminato,  potaab,  pliixplioru''.  borax,  brutnine,  nitro- 
glycerine, acetato  u[  lime  and  salt.  The  toIhiur 
ttiaa  with  Hr.  Woeks's  report  upon  GIhu  tnaniitn..-- 
ture.  In  addition  lo  full  utatlitlci  rc|pLrd<ii|i  lhl> 
indiislry,  Mr.  Wni'ka  samm.^rirns  and  dlsi'usie!)  Ibe 
atittistica  fully.  This  purlluu  ot  the  tvport  Is  fol- 
lowed by  a  treatlsL'  u|><im  ^latii.  the  materlalt  naod  In 
iti  luaniifiu-turv.  and  Ibe  mi'tbodn  employed  both  In 
tnaniifacliire  und  In  working.  The  report  doaea  with 
a  blscory  of  tli«  industry  from  llie  earliest  historic 
timet.  An  adiulrably  firll  and  cuniplete  general 
index  Is  given,  in  addition  to  liiV  Indices  to  th* 
««veml  reports.  Probably  with  n  vIkw  to  a  aeparala 
publication  ot  each  special  r«|v:>rc,  each  U  pa^ed  by 
itaclf  on  the  top,  while  at  ilii.'  IkiIiow  (lie  paging 
rum  cousecutlrely  ilirougb  tlie  volume. 

—  S.  E.  Canino  A-  Co.  desire  lu  to  aiato  titat  ibry 
hate  bougbi  the  Intvrrsi  at  KMe*  di  LautUt  lu  llie 
'  Standard  nsttiral  lilstor)'.'  iiud  are  now  the  aula  pub- 
llslion  of  lb  at  work. 

Mr.  J.  II.  KiDPrton,  shnM  name  was  glvan  a*  a 
contributor  to  ihU  work.  wrltH»  that  he  I*  only  to  In 
so  far  as  a  part,  of  the  chai'ter  on  Bptd«ra  is  quoted 
from  wbal  he  had  publialied  elsewhere. 

—  La  Salurr,  Dec.  15, 1883,  apologirei  for  an  emr 
In  Slating  that  Mr.  Ferry  erotatid  tbe  Kngltdi  Chan- 
nel OR  the  water- tricycle  tlRured  lu  Heltnee,  Dec  14, 
aitd  girCBlltuairaiiouaof  the  tricycle,  con r^rtlble  tnio 
a  boat.  In  which  tbe  pasinge  was  actaally  naade. 
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COMMENT  AND  CRITICISM. 

Ur.  a.  Graham  BkllN  recent  commumca- 
to  \\\\:  W.-uhingtoD  pliilo^opliival  eodetjr, 
diacuaaJDg  various  comavoii  fallncicg  as  to  the 
duin1in«8s  of  deaf  eliUdren.  l«t  n  clear  and  con* 
viucii^  presentation  of  the  niyuiniiiil*  for 
teacliing  de*f  children  iritli  no  dcfcvl«  in  Ihcir 
vocal  organs  to  speak,  though  thej  caoiwt 
Imtti  a»  otber  children  do,  being  unabk  to 
luar.  To  teach  lip-reading  is  certainly  prncti- 
fkblc  in  many  tuoh  ■.'XM-h,  If  not  Id  all;  and 
enrord  it  would  sci-in  ttiat  tla-  attempt  otigbt 
nuulr  in  every  cose,  to  th«  vxclugioa  of  a 
ly  ooDveniional  lai^uage  of  signa,  Mr. 
poEota  out  tbe  r«al  oattire  of  the  imiblcm 
ita  difllcidlies,  indkatiiig,  tuatm^  other 
,  the  importance  of  th«  contcxMo  the drnf 
reader  in  distinguishing  norda  wliich  look 
alike  to  hia  eye,  such  as  pot,  bat.  mat.  because 
bn  caunot  see  the  frorkings  of  all  the  or;^ns  of 
speech,  and  laying  empfaaMS  on  tliv  fR<-l  that 
eren  ver>-  iin]M:ifect  oiMiMih,  if  intelligible,  is 
better  Ihau  no  ^>ii«cli  at  all. 


\ncr  rvadiii^  httt  com  in  nni  cat  ion  and  the 
diacuesion  whicli  followed,  espc<;iiilly  hi»  nn- 
iwer  to  objections  and  to  a^aments  for  tbo 
uwof  BigRS  in  teaching  the  deaf,  ne  must  give 
mil  asaent  to  all  the  easeotiala  of  bis  arguments. 
Any  sttideni  of  liiiguisllo  adenoe  realising  tbe 
ntportaore  of  a  vliiir  eoiic<-ptIun  of  llt«  nature 
oT  language,  and  the  valm-  of  cnicful  phonvUc 
analyais,  will  find  this  paper  of  interest,  and 
Boat  hope  for  the  spread  of  sncb  views  as  titoso 
hen  expr^-saed,  in  Die  interest  of  bla  own 
atddies  as  well  as  of  like  dcaf-mtiteti,  who  may 
yet  be  tangbt  to  speak. 


Thekc  i"  an  entertaining:  field  for  some  lin- 
guistic geograplicr  to  ctillivato  in  tliia  oountry 
by  mapping  oat  tbc  distribution  of  the  Tariou* 

X<I.U.-tSH.    . 


kinds  of  town,  county,  river,  mkI  otber  natnea 
aeconliitg  to  their  orig:In  and  derivation.  The 
gr<>.^t  iHilk  i)f  newer  iiiiiiiR*  baa  no  Hignilleunee 
in  tliis  regard,  ticiiig  purely  loi'al,  |>enwnal,  and 
commonplaoo ;  but  pUccs  of  older  date  often 
give  an  interenting  clew  to  the  former  homes 
of  their  liml  w;ttl<-T».  DiMiuelively  Eugtiith 
nanies  have  but  a  alight  [wnetraiion  beyond 
the  Atlantic  coast,  except  in  Canada.  The 
French  follow  a  woU-marked  lii»c  up  the  St. 
I^wreuce  and  down  the  Mississippi.  Dotch 
and  Clennaii  names  give  local  color  to  tbe 
Hudson  valley  and  itariM  of  eastern  IVnnsyU 
vanta;  and  llie  Spanish  tiave  a  broad  occur- 
rence in  the  far  south-west.  Indian  namea 
occur  everywhere,  fl:»m  the  euphonious  Itln- 
neaota  to  the  doubtflil  Tusoalooiui  an<l  the 
abrupt  (Mikuah.  The  proper  aortii^-«<it  of 
th«sc  last  wouh)  reqnire  a  rarer  ktwwledge,  as 
it  would  ^\VG  more  valiinbte  residts  than  the 
rest  of  the  work  ;  but  all  might  be  graphically 
shown  with  great  dearueas. 

TuK  hydrographic  office  of  the  U.  S.  navy 
department  has  issued  the  Fitot  chart  of  the 
Xorth  Atlantic  for  -laniiary,  on  whicli  are  given 
the  latent  reportwl  iioNitionit  of  floating  wrrdu, 
Tbe  tuiDibcr  of  sueh  wrecks  which  were  re- 
ported na  seen  from  Nov.  S2  to  Dec.  S!5,  and 
of  which  tbo  positions  are  charted,  is  twentj* 
tiro.  Nine  of  them  were  along  tbe  eastern 
coast  of  the  United  States,  ftxMU  Maine  to 
Cu]>e  llatteraa;  aeven  irere  oo  the  Atlantic,* 
in  the  lra<Jc  of  vvcimcIs  going  fW>ra  tbc  United 
States  to  KngUnd;  two  were  near  the  West 
[udiea:  and  three  off  tbe  coast  of  Spain. 
Some  moutba  ago  the  more  or  leas  impractica- 
ble Miggcatiou  iraa  ma<Ie,  of  employing  naval 
vesKcts  to  chase  these  <langcrou«  o)>sl ructions, 
and  blow  Uiem  to  pieces.  The  navy  depart- 
ment has  done  good  work  id  kicaling  their 
positions;  but.  on  account  of  the  winds  and 
oc«an-currents,  tbe  results  can  only  have  value 
for  a  ^ort  time.     It  is  desirable  that  some 
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way  should  be  inTented  of  A(Aag  away  witli 
Uiia  addiUonal  danger  of  ocean  Iraro). 


It  Is  not  annMuoton  to  hear  comptainU  of 
till'  mi'lhoilit  of  tc-jichirig  g«ogTa])li}'  in  our  lower 
8chool«.  The  fuiiltd  most  (Veqncntly  moDtioiied 
are.  that  the  tK^inning  is  not  made  properly : 
that  there  are  too  many  lists  of  places  coiu- 
lallled  to  nieraory;  and  thai  the  teaching  U 
too  lifel«ss,  and  b  not  made  real  enough  hy 
illnxtTAtKrii  and  ilt^ttciription  a{>;irt,  from  the  text- 
book. 'I'hti  fioit,  error  can  hp  ejuily  corrct-ted 
by  adopting  the  German  method  of  instmctiou, 
where,  iD&toad  of  beginning  vith  the  deSnitiona 
of  uieridiana  and  peuallels,  that  are  ao  oltcn 
found  iDia[)laced  on  the  0|>viiing  pttgn  of  our 
t«xt<bnuk8,  till?  pijpiltt  fiml  Mttidy  the  arrange- 
ment of  the  schoolroom,  then  of  the  play- 
};round,  next  the  gcogiaphy  of  the  town  and 
of  the  surronuding  country,  and  thns  learn  the 
nieaninf;  of  the  majia  Aom  which  they  afler- 
wariU  ntiMly  atioiit  tliu  more  tliMtanl  parts  of 
the  workl. 

Hut  this  does  not  go  nry  far.  After  laying 
the  proper  foiindatfoB,  U  there  any  way  of 
loiiraing  geography,  except  by  committing  to 
memory  the  names  and  relative  pocitions  uf 
the  many  moiintainB,  rivers,  ca|iea,  bays,  lakes, 
cities,  and  towns,  that  give  feature.t  to  the 
earth?  Detail  may,  of  course,  be  cun-ie<l  too 
far,  if  a  precipe  knowledge  of  di.ttant,  am)  U>  us 
ttnimportant,  coiintnc«bc  re'iuirt^'d  ;  but  for  the 
average  scholar  of  this  country,  who  should 
beoome  well  aequaioted  with  the  j^eography  of 
North  America  and  Enro|>e.  there  is  no  easy 
path,  no  royal  road. over  the  broad,  rough  Ihrld 
of  fact  that  he  mnat  croM.  Wc  faniiy,  there* 
fore,  that  the  second  criiidxin  touchrs,  not  a 
fault,  but  a  diOlcalty  inherent  in  tijo  study. 
Names  and  positions  of  places  must  be  learned : 
but,  aa  books  of  moderate  cost  can  give  very 
little  more  tlian  tlie  barest  mention  of  tliein, 
the  study  is  apt  to  lH-<!ome  lirdc-ss,  and  to  dc- 
generate  into  the  learning  of  dull  words  fVom  a 
dead  map,  unless  the  teacher  averts  this  unfor- 
tanately  common  resnlt,  and  enlivens  the  work 
hy  inatructlou   beyond  the  te:tl<book.    This. 


however,  is  more  than  we  bare  a  right  to 
expect  fi-om  the  overworked  and  underpaid 
teaeliunt  iu  the  lower  schools,  for  it  L>  no 
easy  tusk.  It  demands  mueh  reiultng  io  many 
books :  it  rcquireB  illitttiralion  hy  numerous 
maps.  jthotograptiM,  and  diagrams,  far  beyond 
the  reach  not  only  of  the  teacher,  but  of  tiie 
school  lioaril  lu  well.  In  short,  the  desirahla,  X 
tin-  ideal  teaching  of  eren  so  commonplace  v 
snhject  as  elementary  geography  is  an  expen- 
sive art.  requirins  much  stndy,  high  skill,  and 
an  extensive  outflt. 


It  is  now  recognized  that  the  sufCowsrn] 
leJK-hing  of  clicmistry,  physics,  and  natural  sci- 
ence, needs  that  the  teachers  of  thcM-  hrnnches 
shall  know  them  by  practical,  experimental, 
obsen-ationnl  work.  A  fair  ajiplicatlon  of  th<' 
same  princ-iple  would  require  that  the  t<'acher 
of  geogniphy  should  have  traveHed  ;  Imt  how 
far  are  we  now  fioni  so  desirable  an  end  !  It 
is  safe  to  say,  that,  of  all  the  teachers  of  our 
common  schools,  not  ouo-quarter  have  seen  an 
ooeaii,  a  harhor,  or  a  high  mountain.  an<l  not 
one- twentieth  of  them  have  Itad  any  personal 
acquaintance  with  the  fofoign  countries  Uiat 
they  have  todcscribe.  llndt-r  iht'sc  condittoiid. 
it  is  certainly  no  wondtT  that  tlie  study  of  ge- 
<%raphy  bcoomea  so  often  a  tiresome  oxerciM 
of  nninU'lligent  memory ;  and  it  cannot  be 
otlicrwisc,  without  a  cost  that  few  school 
boards  can  allow. 


LETTERS   TO   THE  EDITOR. 

Naval  ofBcers  and  the  coast-surrey. 
I\  Tour  iMuc  i.f  til*:  lllli  ji.vi  n^fer  pditorially  W 
tbfi  jinrposllloD  conlxiiii-il  lu  ilit>  levurt  of  Ui«  incre- 
lary  of  Ihn  nary  for  IKK!,  ti>  lr»ii»f«r  nil  tinilwisl 
work  con II re  1  (111  wilh  lliw  iie>>jiii.  ^nil  fomlin-tcii  by 
othrr  liepjrlnnJTits,  In  llin  .■untnil  lA  tlie  rnvv  dp^JIrl- 
mciit:  and  In  i\  iishie-iuf.M  iiariLurtipli  you  make  rtoRie 
crilidinia  upon  Ihn  diar.i.ijr  .if  ilie  nork  perfomtil 
liy  nav;  omcer*  In  tlin  cMMl*iinry.  The  qumtttoa 
■u  u>  wiveMvtr  the  navy  or  tlio  iretuuty  dvparunsnt 
(ball  control  tbe  w4^  '  ''»  "oi  propoti^  lo  iIIicum; 
liut  1  must  enter  n^-prntrnt  attainal  tiM  u-nt^riinn  In 
B  journal  like  .Sfimff.  n  hlch  khm  (iinli  (o  the  wnriil 
ai anCliority.  Iliat  Hie  "work  wlitch  Ihese  |[iavylntB- 
o;r»  uctform  i»  routm«,  ibn  plans  and  iin'ttu'd.''  for 
whicfi  luve  been  dr^i.icd  and  developed  liv  olvjlUo 
ex|ierI4."   and   to   tlw   MHCrtlon    c-nntalneil    in    th» 

ShrMe,  "  the  piviiFnt  methnd  of  raiployliiic  our  Bapcr- 
uous    iiiiv;,   under  the  1nlclll|niit   sii|MTvl>ion   of 
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Sriliui  eiperu."— To  antviT  l)ii'«?  pntnis  In  unlnr. 
_1  will  Kiy,  6ntii«  x  ihiiepc  of  lilii>>ry.  x\iM  the  'jikn 
tit  Ihe  eoni-mncy  w*»  «>ni|illcil  ovor  forty  yi"«rt 
■inn  by  a  mUcil  boinJ  rctni|>>»oil  In  p>n  of  nary 
ofltrn.  TU«  pUii  o-a*  tcgkllud  by  (^onfrru  in 
IS41{-t1.  and  hM  be«n  malnlT  In  force  rvrr  dIucp  : 
diou|tIi  Bcane  modUkMltm*  hftrc  nccMMu-lly  Iwcn 
iiuMie  by  ilie  tudcmcnt  uk!  rxjicrkncp  of  tlt«  •ml- 
ntat  iiHin  bIio  bBTe  h«ld  Ibc  offices  nl  >up«rlntmdent 
aad  iiriucipal  >atI>t*DU.  Ot  llic  plan  reffricd  lo.  It 
was  uudp  ibc  l^rUiifuitr  duly  of  olBwr*  koil  iimi  ol 
Um  B»»y  to  execuli'  ibe  Iiyilrnstnpbic  jxit  of  llie 
work;  aixl  to  iheiu  b.-u  rver  since  hevn  *ia^*A  (be 
itatUt  d  (hnl  vurk,  except  duriog  (lie  few  yuan  when 
~  It  war  and  tbe  luliscqtimt  *car«ity  o(  offlmn 
t  liiip(iMlbl«  to  do  wj^  That  period  (le^.  burn 
Fto  1671 )  d«T«loprd  a  s-kmI  tnaiiy  drllUn  hvdrog- 
Mra  who  hm-e  no  >upciuirs  in  the  world,  but 
rnaarlf  all  of  ili^e  muiued  ibvir  more  leffltlinaW 
worfe  ttiHXi  ilic  ■vtiini  of  navy  odlcen  lo  tlie  Bun~ey. 
Tilt  melAiMfii  of  liyiln.>;raphy  arv  Ibe  eruwih  of  liun* 
drcda  of  year*,  and  hiiie  liven  coDiribiiwd  lo  by  llic 
Mameti  of  all  tuarilinir  iiaiioiit:  iiiiij.  uUil--  tlic  iu- 
of  a  |(Ood  iiiauy  iiiBiruiDciiU  and  xpi^eial 
la  ara  kituirii,  it  uotihl  be  i-iii^diiii^ly  illlliviill 
I  the  qrdrai  lo  il^  Aiiurc«,  'nit '  irickB  of  tli« 
M>  U>  «p«»k.  tutir  ti««ii  liaiuled  down  fruui  oiia 
>  aliolher  wlib  yraduol  iiii|-rvv«ini!Di. — an  a  nde, 
'too  alow  to  Rlctt  any  d^flulli-  puliit  from  which  Ihat 
laiproTanMal  can  be  shown.  Ilitniiih  during-  llii*  forly 
jtara  of  lU  MiHtnro  Ibe  cout-«un«y  has  laitly  liii- 
nnvvd  tb«  character  o(  ila  nork:  but  probably  the 
hspmrOBimt  Id  IU  mtsos  (I.e.,  tli«  Inlroiluclion  ot 
nean-prnp'lUDS  power,  eK.>  dMcrvvi  a  |n)Od  deal  of 
the  CTfdlt  for  linprovpil  matlioda.  While  eirllian* 
L  Uiaro  In  thn  d«T«Iopineiit,  il  ts  a  \>m%  way 
>  fact,  to  s*cr1b«  all  to  Llit^m,  im  it  la  lo  aauiiu« 
_  apliy  I*  a  work  wblrh  does  iioi  r««|iUi« 
adtmoQl,  and  oirt.  Tlio«e  who  think  (hi>  latt 
T«T  worked  in  intiicnio  waier*.  The  oIIlT«ra 
_  I  upon  tito  COAX-*  III  Try  have  hvcii  so  a>siiiied 
utc  ll  wa*  a  pan  ot  tbclr  ivgiilar  duty,  and  DUl 
DSC  *>(i|>«[flumi*.'  Having  had  (or  tlvs  yttara  the 
prlTllrtir  ol  nominal  in  p  the  ofllc«r*  lo  bv  employed 
upon  (lie  ruKt-Mincy,  I  can  ipnali  wltli  luniD  aiitliori- 
tj.  OtOicfi*  n-rrc  ctioien  sirlclly  for  Itielr  iiuiiliSca- 
Ddu;  and  often,  hsd  It  nol  b(»ii  (or  iln^nrrat  inurcM 
token  In  Ibr  cnait-xirTcy  by  the  successive  chiefs  of 
tJie  bnn-aii  ol  naiiKallon,  tni>  offloer*  sriccteil  wonhl 
not  have  bn-a  tpurrd  from  utbnr  dnlles.  That  all 
work  of  ibe  ciKui  Mirrcy  U  sufM-rrWd  by  i\w  sii|>^f^ 
hitetidint,  so  cxpcii  of  high  order.  Is  an  undotiblod 
bet;  bat  his  imttucllon*  to  hydrojEnph^re,  unless  he 
has  ■(■me  iiircla]  ob)«-l  In  view,  simply  assljin  geo- 
pvpfatenl  limits,  but  do  no<  pmerilx'  molhods,  a 
feneral  pilnicd  raannol  covering  jII  thai  Is  required 
fn  tbt-  Ullrr.  The  work,  after  completion,  has  of 
(otine  to  [OAi  Ibc  rigid  M-mtiny  of  tlie  iiinrilntoiid- 
tiii;  bo:  ilie  luiie  it  the  cue  with  all  o<hi>i  work. 
To  tlt>>  riieni  tlie  Work  of  lury  offieon  may  lie  said 
lAW  '  >ur«rti>«d  bj  drilfaii  rxpcrii,'  but  no  fartbor. 
In  UttS  H-ivnil  navT  alAetn,  wh^t  wllbout  prerloiis 
cxpcriciice  were  ordered  to  the  cooat-iUTTe;,  plac«d 
Uient*cl*M  (or  a  short  lime  under  the  iniinicUons  of 
cJrD  assistants,  wlio  lud  been  iluing  iheir  work  for 
some  Tears:  and  uJI  of  Ili-'in  freely  nuil  crslefully  oc- 
Itnuwfed^  the  assutaiwi:  llicjr  [eeeiieci.  1  am  free 
toaclmawliHlgrohllsationtoI  ailmilarchniacier.—  of 
wsioy  a  puial  recKited  (roin  my  ralurO  civil  aisocialed 
dniinK  th?  Dnrien  Cacol  eiprdilion  of  1S1<.>.  Nautl- 
ral  suriT>iiij;  lias  nlwa)*  Iwii  latighl  tlieoreiicolty  at 
^i*  Maial  ncadetny;  and  asniucli  practice  as  pooMble 
Im  generidlj',  lliuD|Jr  not  alway?,  been  given.     Ftii* 


tbotmore,  naulica]  sarveylag  and  itavintlom  an  wy 
imr  MuiiDs,  M  Uwt  all  the  iiistrueUMt  M(d«d  to 
raaki-  a  navicatora  tun'«yor  la  w  )[i*e  him  what  I 
luve  calM  the  '  utcks  «(  the  irMle;'  and  these  sre 
being  liai>(l«d  down  by  oSlcen  at  Ihey  have  brrn  b; 
ib«lr  prcdmrxssors.  E»WAno  P.  [.Dt.i., 

(>i;>bifn  U.S.  nirry,  Mt  HjnlrogTapltle  inspector 
I'.S.  cMMl  jr^odefie  strnMy. 

|Tbn  |4iui  of  organliatton  of  the  co*s*-surrey  and 
Ihc  plan  of  work  ot  the  survov  sire  quite  different 
things.  It  i*  ib<>  duty  of  the  chW  of  ilw  surrey  U> 
arranm  and  supc^rrisn  ibp  lall<ir.  That  Ibe  ooom  and 
cturactcr  baTc  tx^ii  <<xiritd<d  since  It*  orvanlHUlou 
in  occordsnen  with  Ui*  Tlnv*  of  the  chle(  U  beyond 
question.  Wlilk  from  lliti  above  kller  It  might  h« 
Inform)  ihal  the  nautical  work  o(  llxt  cooal-auriey 
1*  conflneil  tn  m.irlne  surveying  tn  lis  uMeT  seuie 
of  locating  locks  .and  ihiuils,  and  delcRnlniuK  the 
baundarles  o(  rourMs  ol  the  iiavltable  waters  by 
time-honored  tnetliods,  vet  from  the  puMlcnlious  uf 
tlio  coast. nirTcji,  and  fri>io  other  sontcea,  we  had 
gatliercd  that  the  siuily  of  ocean  physics,  and  of  tht 
conformation  and  chsrseier  of  (he  ocean  iMIom, 
together  wlih  Ibe  dlScrrni  (onus  of  mailne  lite,  bad 
fonneil,  of  rrcenl  jeaii.  an  ini|iortnni  imrl  of  llio 
work  of  ihc  survey,  and  lliat  It  wna  carried  u«il  lu 
■c<x>t\Jiuicc  with  llie  Dlaiu  o(  the  chiefs  of  Ibc  survey, 
and  bv  the  method*  Vevbed  nnd  developed  by  tliem 
and  by  the  tsro  Agasslis,  Pou^U^(«,  TlioiniMon, 
Milne-Edsrords.  and  many  nUier  eminent  spcciallsis, 
roodUied  In  minor  detalbi  by  the  dmimstances  of 
each  case. 

It  is  an  error  to  suppose  ir«  rtgard  the  pmploy- 
mvnt  of  naval  officer*  In  thtt  work  unfavorably :  (or, 
oil  tbe  contrary,  we  think  It  hlghlv  desimbje  Ihat 
tbey  should  be  employed  In  this  rontlne  work  of  col- 
leclinf!  data  and  raaterlal  (or  disctisslon  anil  study  by 
sp«clallsta:  and  Iliihir  skill,  judKniml,  and  care,  ineir 
knowledge  of  orBaiilraclon  and  dtsclplin*,  and  iboir 
cicee  &dhermc«  io  loslrvctlon*.  render  ihcm  cx> 
tremely  useful.  It  is  wise,  also,  that.  In  Ihc  prrsent 
rcidtiord  condition  ol  the  navy  as  Iv  ships,  and  Ita 
OTCitrrowded  coudllion  as  to  ofDcers,  the  secretory 
should  tbid  emplojmont  for  this  suprrflulcj  In  tli* 
eoast-sarvoy,  the  flsh'Coniiulsslon,  the  gmdoglcal 
Burvey.  the  DatJoiial  museum,  as  tnstnicUin  In  our 
colleges,  and  as  atsUtants  III  spodalreseanhics.  Such 
employment  cannot  but  msnli  In  benellt  to  the  navy, 
aiiil  assist  In  the  ailvanccment  of  science.  > 

Vvl  we  havr  ■ml  to  be  pcniiadnl  tliai  It  will  pro- 
mote the  t^fflclencT  or  the  economy  uf  the  sclentlBo 
oilcan Isatlons  o(  the  government  If  Ihtry  ore  lions, 
ferwd  from  ihc  supiTil-lon  of  the  present  e«j>erl 
civlll.in  heads  lo  iliat  o(  the  olBccts  of  the  naiy.) 

lUlloa  for  adentllle  dsiidm. 

I  AS"!C  with  the  edllorial  temsrkB  under  this  hosd- 
Infl  In  Sfimtx.  No.  iff,  lhat  Uie  proper  mbslon  of 
Itollci  Is  (or'eiDplia*is.ora*catch-ironU:'  andth«lr 
as«  (or  scleiillllc  noma  of  autiBSls  and  ptauts  is. 
It  sncms  to  me.  — contrary  lo  Ih*  opinion  conwyetl 
editorially,  — of  giMt  pracllcal  uUlll.v.  etpoclally  In 
Inilening.  or  In  seaiching  the  paees  of  ao  article  or 
meniolr  (or  references  to  parlkulsr  species  tlial  may 
be  umlci:  tiesiaienl.  Itsllciilnic  such  words  makea 
them  '  cNlch-w.-rl9.'  iind  tiv**  p«at  (otillty  In  dl*< 
coverinj;  incidi'nlsl  refertiiic*  to  Specie*,  llic  eve 
quickly  (talcbing  the  ilulicited  name^  and  as  quickly 
(ccognixiiiK  whether  il  h  ibe  one  eounht.  C-oasldei^ 
lug  scienUoo  uamos  as  'a  simple  con  vim  ten  ce.'  and 
as  having  no  Idghev  value,  Owlriiso  U  so  necesiaiy  as 
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*  '  buii'lk  ti>  {ants,'  or  iw  niimca  «r  object*  ot  whlRh 
we  hare  to  tpr-nk.  it  mcjiid  (tmirablr  to  hnvc  llifin  *o 
tirfK't-rnpIik'ally  dl»lni[iiiih«l  that  their  prricncv  on 
a  pniiled  page  will  qiikkly  cttlc)i  the  eye  lu  gulde- 
pwui  to  tliQ  lubjcct  of  Ihn  Itninedlotc  <xintcxt. 

J.  A.  Allkn. 

{Tho  mlllor  liu  yet  to  be  conduced  ttiut  typagru- 
phr  ihould  ho  moulded  l«  cult  tJi«  {ttiriMMea  of  hii 
indexer.  ] 

EatliiB  borna. 

liulI&CM  oat  Lhp  lioriiH  of  tlie  de«r  when  in  Ihc-  vel- 
m.  Oii(^  ilayoii  tlIe^joux  Kusrrvalioii,  Ui  l>akota,  a 
d«er  WHt  killed  ntfurcariip.  and  brought  in  entire.  At 
•Iglil  nt  it,  Piiblnni-uti;.  a  Miiiiit^ounjo:!  of  soiue  fifLy 
yMr*,dn>i>pi.-d  Lis  muul  aiNtiirsi|ii«  ikttiiiiJu.  hnockeu 
oD  Ibe  lioni*,  mill,  teatlng  biiusdf  by  tile  Ore,  beicaii 
•t  Ihfl  points  lo  e*l  thmi.  velrrl  and  all,  wjtbout 
CnoklDf ,  «t  If  lli«y  wtn  nioit  ilellcioiis  morwli.  Tbe 
athen  at  the  iKkny  looked  ou  aa  if  Uiey  envii^d  Llni. 
Th«y  (aid  ibey  alwayi  ate  ihetn  to.     iv  Gajiujls. 

Hadlant  heat 

In  ■  loUar  to  SOeact  ot  T>«c  Ul,  I8S:I.  I>i.  Kdily 
bu  andAavorod  to  ilion  Ihatf  wu  mUtaken  in 
UilnUng  Ibnt  hia  proposed  arrlnsetnent  tor  provliia 
that  radiitul  hnat  ti  DOt  aubject  lo  the  (ocond  law  tit 
themiodfnanilc*  would  not  work. 


I  can  most  easily  explain  how  Dr.  Eddy  1*  Bgaln 
mUiaken  by  n^fernng  to  tnr  dlii;r>m  which  be  !»• 
producm  tii  hi»  letter.  Dr.  Eddy  tnyj  that  rvfiy  time 
ttie  door  z  i?<  ojwned  two  quantiliei  of  hcjl  pNM  Inia 
the  rv^loii  II.  unc  uf  wliich  had  origiriAlly  coini-  friim 
AtXnii  tht-  "[her  (nmi  II,  I  lud  a.iiiumeil  ibut  the 
ucciiNi'tiii  wlirii  it  '7|iened  lu  Inl  livat  iliat  hitd  coiac 
from  A  i>a.5»  wcie  different  ocoanions  from  Ihoae  when 
it  upi-ne't  lo  let  ilial  fruni  A  pau.  I  a»uiued  this, 
b«cau»F  1  euiild  see  no  wnj  of  uelliiig  the  heat  that 
had  rutue  from  H  back  agiim  llirouuh  t  In  Ilie  snme 
direotion  as  it  luid  cdidg  oul.  exft'pl  by  a  relleotlon 
ftOB  tti«  back  of  y  ;  and  of  course  lliat  rt!i|iiir«cl  ]/ 
lobeahHlat  Ibe  ttina  of  reHeelioti.  su  that  Ibis  heat 
could  not  reai.-b  i  at  the  laiue  time  as  any  heat  that 
had  oril^iially  come  (rum  A.  I  have  been  unable  to 
think  M  Buy  method  uf  i;«tlin^  ili<.-  heat  from  A  and 
what  had  couie  from  It  lo  trav--!  tinultanfujil!/  in 
th«  Mine  d>rt<cliou;  anil  I  aiu  iiii'line'l  to  think.  IhnI, 
if  this  uenf  pu»ible.  Dr.  Eildy'a  iloora.  etc.,  would 
not  be  rv>iiilied  to  enable  A  to  radiate  nioie  heat  to 
B  Ihao  U  does  lo  A.  Tbi*  aupi>'>«ed  arrani^vmenl 
mlsbl,  M  faraAl  can  tee. goon  wi>r'hiiLi;  voiilinuuuftly, 
rvliiriiiriji  the  h«at  to  B,  and  simiillaiiuously  Iraua- 
mitllui!  IhHt  from  A ;  for  Uiin  *eeme  to  me  to  bu  what 
Dr.  Kiidy  puatulaw  a>  poiiible. 

I(  the  two  qoantltlea  pM*  Into  B  throiijth  t  iu  two 
dlff«r*nt  diractlona,  Iben  two  ollinr  iiiuiitlliei*  wilt 
AMap«  from  H  la  Uie»«  iw»  dirodloiia,  and  B  ivill  lie 
In  axaetly  the  tamecondltlmi  m  it  would  be  accord- 


Ina  to  my  hypotheata  that  thej  paMcd  Into  S  at 
dlRrmnt  tlm<M. 

Dr.  Eddy  confi-giea  Ui  being  unabte  to  aeo  how  lo 
accompllih  what  he  poftnlntea  wiih  my  amnscoienl 
(>(  acnwiis  and  aperturea;  and  1  b«lkTC  iliat  tea  only 
[roaon  he  Is  unable  to  do  to,  and  Imaginca  tliat  bU 
ovn  proposed  whirling  tabl«a  would  do  io,  is  bccauM* 
my  airaiigeroeiit  i*  »»  much  ilmpler  than  hto,  that  It 
is  almost  ini|)os$lb!e  to  be  misled  as  to  where  and 
when  the  beat  eomei  in  and  gocsont;  while,  wlllibia 
arrangement,  lie  hn;  so  many  holn  that  It  i*  almoit 
impoHible  U)  keep  before  one's  mind  all  (hat  is  sup- 
posed  to  be  going  on.  1  cannot  !iee  how  my  simple 
arrangement  I*  lest  general  than  Dr.  F-dily's  compli- 
cated one.  as  U  aeem*  to  me  that  a  ninfliplicity  of 
liOlee  cannot  be  of  an^  re»l  oae,  while  Ihey  produce 
very  serious  complication ;  and,  except  In  the  nuiubeir 
of  holes,  I  think  Dr.  Eddy's  arrangemeni  only  differs 
from  mine  jii  Ibat  bis  supplies  a  niechani-ni  for  open- 
lug  the  apertures,  which,  uf  course,  hat  nolhtli|c  to 
d<i  with  tlie  ijueslion.  If  Dr.  Eddy  will  e<tplaiu  how 
be  mniiipulaTes  so  a>  "  lu  brine  the  heat  coming  (rom 
A  into  a  [ifmiliou  such  that  it  would  be  in  readinMt  lo 
paaa  lulu  it  at  Ih«^  same  liiue,"  and  in  C/le  xutne  dirtc- 
tb>n,  "u  tlie  heal  wlildi  originally  came  frmni  B  la 
returned  to  B,"  and  does  not  rest  u\vfa  lh«  aulhorily 
of  PnifeMor  Gibb«  tliat  his  arraniKmenl  d'>c«  »••,  then 
I  will  agree  that  he  hat  invvtite>l  an  arrang'ment  by 
wbich  tlio  second  law  of  thermodynamic"  may  be 
cheated.  Gbo.  Ffi,»=,  KjTi«iKli*i.i>. 

«ii  Trlnliy  nillpiT,  DublJo. 

Jan. ;.  mi. 


Profeinnr  IH  Volson  Wood  niakea  ■Inlemnntu  In  hla 
letter  piiblialiifd  In  your  luiiu  i>(  .Iau.  II  which  ap- 
pear to  me  iinmp|)orteil  by  f  jipit.  Were  your  coUimtia 
open  to  a  Inngtliy  rllsciisilon.  I  shonlil'llke  lo  show 
Ihla  In  detail.  SiilBce  It  to  »ay,  ihw  In  hii  n-fercnce 
to  Mr.  FliEScmtil's  constfucllou  he  entirely  overlooks 
tlic!  dldrrence  between  radiiinl  beat,  which  mutt  be 
moving  alQpg  given  line)  in  a  determinate  direction, 
and  olnei'MBt.  Tbc  heat  ti-retred  to  ai  'entonRleit 
In  Ibeipaifc  m  n'  l>  raillnnt  heat  alone.  I  hare  defl. 
nitety  truci:d  iln  paih.  and  shown  that  It  dora  not 
move  as  I'n-ifeHor  Wood  sl.iiea.  Initead  o(  regard- 
ing tbii  fact,  be  has  allribulrd  to  It  the  jwupenlei  of 
heal  ai  ordinarily  extating  in  matter. 

Prof«ior  Wood  also  retera  to  bit  papers  In  the 
American  rn'dnrrf.  etc.  Tlie  only  point  In  that  Scsne- 
what  leiiglhy  and  personal  ditciiision  upon  which  I 
uniletslaQd  l'rores>iur  Wood  lo  rtriiiily  Insist,  he  re- 
pnblithed  in  the  J-urnal  of  llic  Franklin  iimlitiite  (or 
May,  IS33>.  In  my  ivply  in  the  "a  nie  journal  for  June, 
1863,  I  showed  the  fallacy  of  his  ubjeeliun.  So  far  a* 
I  know.  Profei8i<r  Wood  has  taken  no  notice  of  that 
reply,  und  now  coinpleiely  ieuorvs  il.  I  may  say  that 
Ihe  proof  lie  r^llctl  upon  was  ot  this  nature.  He  pnv 
posud  a  certain  conhlructiun  or  prui'CM  (difterinc  M- 
tentially  from  mine)  for  dralini;  with  radiant  Ti«al, 
and  one  which  would  not  accomplish  ilie  cud  «ot)gU> 
He  Iheu  shuweit  thai  lilscou>lrui?ll»ii  wasafaUon, 
and  concluded  1h»t  nilii'-H'o>tl>t  iliet«fiir«fallalao,  —  & 
method  of  reaaoiihitf  n'bli;h  necm*  lo  me  Inconclusive, 
to  nay  th*  leii»l.  And  iniw  1'rofe<.«or  Wood  »ay«  that 
Mr.  KHiKerald's  coM"tru<'tion  It  ■  coni-lu*iv«.'  All  II 
iacoiK-IU'lve  ot  id,  that  It  will  not  accomplish  Iha  end 
which  1  havf  proposed'  w  .til  agT^c  thai  It  will  not. 
I  have  shown.  Iii>w<?v'cr,  lliiit  my  proposed  ron«lnic- 
lloii  dlRers  fri>m  both  In  jiiRt  tliotc  particulars  tMieea- 
sary  lu  make  ll  accmpllsli  ihn  end  tonRht. 

It  N  unfnftuiiali>  ihat  the  velocity  of  r.idlanl  heat 
is  such  as  lo  rrtidiT  expcrlmniial  verlticallon  a  mat* 
Inr  ot  ST«a[  dlfflcnliy.  II.  T.  EODV. 
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VA  NEW  VOLCANO  ISLASD  IN  ALASKA. 

Recevtlt  the  neir»]Mpere  have  conUioed 
references  to  the  rise  of  a  q«w  volcanic  mlind 
near  BogoftlolT  laloni]  in  Uie  Aloutian  cimin. 
BOigoslorr  lUteir  i>  liclierul  la  \n.:  n  recent  do- 
Tekitunent.  PoMCtirii^  cnmo  iiii|>iit>lishecl  ma- 
terial and  some  »k«t«bc«  h^nring 
on  (hi*  topic,  it  h.ts  bc«n  sii^cslcd 
ttiat  a  rtffinf  ot  the  subject  would 
not  tK>  without  interest  for  tlie 
nadcrs  of  SeUnce. 

The  island  of  loannA  Bogoslova 
(St.  Jobn.  the  theolof^au) ,  or  <Vgi- 
^aj^  of  tlie  Aleuts,  is  commonly 
known  bv  the  aliortcr  name  of 
'BwosloVT'  to  the  while  renidents 
of  tliL-  region.  Owii^  to  it»  iso- 
lat«<l  aixt  n-ini)ti'  nituiilton,  it  lias  been  niri'ly 
vitutt^d,  unil  hvnoc  is  lrs«  widely  kuown  than 
Other  niodt^ni  Tolmrio- islands.  It  is,  Iiow- 
tvvT,  ono  nf  the  Ion  instnoces  of  the  sudden 
and  violent  ronuation  of  land  in  the  M* 
which  have  t>een  witnessed  in  historic  tinier. 
It  is  sitaated  in  latitude  33°  AS',  and  longi- 
tude lt;^°  west.  api>roximately  aome  forty- 
two  (uUes  west  of  the  nortliem  corner  of  ITiia- 
taalika  Island  of  tlic  Aleutian  dtain.     At  the 

f 

^Bthne  when  it  was  observtil  1>y  us  it  foimed  a 
^V^ari)  8e]Tate<l  fid^i-.  al>uut  eight  hundred  and 
fifty  feel  in  hcit;til.  very  narrow,  Uic  sides 
leeting  above  in  n  very  ncnte  angli;.  whon' 
vy  art-  broken  tut')  n  number  of  inaeoes^ible 
Jiinnncli'S.  'Ilien?  i«  no  eraier,  nor  appa^anmoc 
tof  a  vT».U:t.  Tlw  shore-line  fornw-il  a  tolerably 
jtilnr  oval,  pointed  at  the  south-pft.'«t  end,  hav- 
ng  itti  longitudinal  axis  trending  N.  ^V.  |  W. 
~,  S.  v..  \  E.  by  compass,  and  reaching  aboat 
i-i]U!irtere  of  a  nautical  mile  in  leogUi. 
Rie  sbores  are  mostly  prc<-ipitotls  ;  but  at  the 
Du  til -eastern  estreiuity  the  waves  have  aocu- 
mitUtcd  a  small  spit  or  pointed  bit  of  beaoh,  of 
talus,  on  whicji  in  iwrfeetly  favorable  weather 
a  landing  may  he  bail.  With  the  tonsl  swell 
a  beary  surf  is  forineil  hen).  Sifii  llirotigh  a 
•trong  glass  at  a  ilixtanrc  of  fixir  mile^,  it 
^appear**)  of  a  light  pinki«h-gray  color,  devoid 
>r  regeration  or  water,  and  co«'ere<I  with  myri- 


ads of  birds.  Less  than  half  a  mile  nortli  and 
west  fVom  tbe  island  is  a  perpendionUr  square* 
topped  pillar,  about  one  bnndred  ant)  fifty  feet 
high,  called  on  moilern  charts  ■  .Ship  Itock.' 
Loea  titan  half  ■  milt;  north  and  east  IVom  the 
Island  Is  a  small  rock  Hiding  only  a  few  feet 
above  the  water.     North,  east,  and  Boulh,  and 


^.  by  lU  M  mUo*. 
Pm.1. 
ITwTB.  ~- M  ■  I*  «blp  ttotk. 
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especially  east-south 'east  ft-om  the  ]>o[nt  of  the 
ialaixl,  aeatitered  brenk'TM  wore  olwem-il,  es- 
tcndii^  Ic«»  than  thrre-ipi.irlcn*  of  a  miU-  rmin 
sbore.  The  crags  of  the  main  UUml  afford 
tbe  Qkost  secure  ro^ge  to  t)iou8.inds  of  sea- 
pnrrots,  pufflna.  auks,  and  divers:  and  soa- 
lions  (Eumetopias  ^tellcri)  often  rest  on  the 
talus  point.  It  is  visited  in  s]>ring,  if  weather 
penults,  by  native  egg-hunters  from  Una- 
bubka ;  but  In  I8T3  several  years  had  passed 
since  any  one  had  been  able  to  make  a  landing 
at  the  t>roper  season.  My  own  party  attempted 
it  unsucoetufiilly  in  1872  and  1873.' 

.Su<-h  wEiH  the  condition  and  app«rarance  of 
Die  isliuHt  in  1K73.  The  outline  sketehes  here 
given  are  rscximiles  of  those  tnki^n  on  the  apot 
as  we  approached  the  island  fVom  the  itoutli- 
west,  and  passed  south  of  it  i^a^tward  toward 
Unalashka.  Their  pi-oportions  were  corrected 
by  borisonlal  and  vertical  angles,     llie  wind 
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WAS  light:  but  there  was  a  heavy  ground -swell, 
which  broke  on  the  rocks  and  itic  little  spit  at 
the  south-east  end,  rendering  a  hindi^  imprac- 


90 


SCIENCE, 


(Vol.  IU.,  So.  51. 


ttnbliv  On  tlie  line  or  the  Ba|nMMed  reef, 
whidi  hiiN  QTrtamtauf-A  Ltie  ohnrts  rar  bo  mftny 
years  »»  connccling  BogosUiff  and  Uinuak. 
three  miles  fhom  llif  Uliiml.  we  jtoiinileii  ia 
mglit  hundred  ratboms  wiUioiit  toiicliin^  liol- 
tom.  With  the  exception  of  a  small  reef  nem- 
the  Dorlh-east  end  of  Umnak,  and  the  rocki* 
within  a  short  distance  of  IlogoelolT,  there  is 
wat«r  more  ihtin  eight  hundred  falhoms  deep 
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on  bU  si4lc«  of  ihc  island.  Thr  aiippOKcd  r(H*f 
was  probably  tiikrn  for  gnint^-d  by  tboM  who 
saw  the  whiter  walor  of  a  tide-rip  which  cddtett 
aouthward  toward  Cronak  i'ass  on  the  ebb,  in 
the  vake  of  Bogosloff,  ns  we  ourselves  observed 
to  occur  in  a  small  way.  Ship  Rock  is  seen 
on  several  of  the  aketcbes.  standing  off  to  the 
northward.  The  earliest  iufbrmnlioii  in  regard 
to  UiiH  island  is  ilerived  froin  lliti  inaji  of  Kre- 
nitxin  ant)  Lvvaxlivlf,  prejwred  from  »iurt<>y!i 


made  ill  I  'OH-eo.  \o  refereuoe  to  It  appei 
in  the  abftrjici  of  their  report  which  has  beei 
preeor%  ed  for  iia  by  Coxe :  but  a  little  profile 
stiri-oiiiidtd  by  rodcH  in  n'])r(!>iuiil«<)  off  the  end 
of  1'mnak  on  their  cimrt.  which  cvidi^ntly  rep- 
resents the  rock  which  existed  bcforv  the  pres- 
ent peiik  was  rained.  A  facsimile  of  this  part 
of  their  map  appears  in  the  corner  of  the  Kru- 
scnstern  map  on  this  page. 

The  nest  information  is  giveo 
by  Cook's  voyage  in  1778.  when 
an  elevated  roci.  like  a  tower, 
was  seeu  Out.  2'J,  at  a  dlataitoe 
of  twelve  niiJBii ;  '  The  »ea,  wbtcb 
ran  very  high,  brokt?  nowhure  but 
against  it.'  On  Cook 'x  chart  It 
is  called  Ship  Kock,  but  its  iden- 
tity with  what  !»■  now  known  a* 
Ship  Itock  is  uncertain ;  .tnd  at 
that  distance  there  might  have 
been  a  nninber  of  adjacent  rocks 
or  breakers  not  visible. 

We  lenrn  from  l^ngsdorff,  who 
■visited  this  region  from  I»(H  to 
lAU<i,  tliat,  pi'evions  to  the  ai>- 

g;'arani-«  of  llii-  |in-Heiil  jieak  of 
OgcKttoll',  a  rocky  isk't  hud  long 
stopd  in  the  luimc  Hitiiation,  nhidi 
the  .\leuts  declared  from  the  time 
of  their  forefathers  had  been  a 
notable  resort  of  seals  and  sea* 
liuns.  This  could  not  have  been 
the  present  Ship  Rock,  which  is 
a  huge  per[)endicular  pillar. 

hi  ITii.'i  the  Islanders  markeda 
local  appearance,  uh  of  fo|i,  in 
the  neigliborhood  of  this  rook, 
which  did  not  disperse  even  wheu 
the  rest  of  the  atmosphere  was 
perfectly  clear.  Thia  created 
much  uneasiness,  since  the  na- 
tives of  I'mn.ik  and  Unalashkft 
had  been  used  to  r^-gard  this  roct 
as  one  of  their  great  souroes  of 
fooil-siipiily.  .\fler  a  long  Ume. 
in  the  spring  of  17'Jf;.  one  of  th« 
inori'  i-nurugcons  natives  rlalted 
the  locality,  and  ixtlnnied  imme* 
diately  in  great  tcrmr.  siiying  tinit  tlie  iwti  all 
about  the  rock  Iwilcd.  and  that  the  supi)oM'<l 
fog  was  the  steam  arising  lk>m  it.  it  wa.-' 
then  eap|H>sed  to  hare  become  the  abode  of 
evil  spirits,  and  was  avoided  by  every  one 
without  exception.  The  disturbances  were 
accompanied  by  volcanic  activity  iu  the  cra- 
ters of  Iklakimhiu  on  Unalashka  and  others  on 
Tmnuk  loiland.  The  actwiini  given  by  Bara- 
nutr  and  Vi'iiiaminolfol'  what  followed  may  be 
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VUinniurizM,  it  being  r(-mi3mt>oreil  that  the 
islaiiJ  U  nvor  tbii'ly  mAc*  frMin  the  iK^nresl 
liuul,  and  alioitl  Tort)*  ftvin  tlic-  uvarvxt  linliitti- 
tiotis  oil  UnatiMbka. 

Ou  (bo  iBt  of  Mny  (oUl  style),  1 7!)G,  ncooitl- 
iog  to  oue  KritikoiT,  tbou  tho  Uussiua  Amcricun 
oompAiiy's  agent  at  Unalashka,  a  storm  aro«e 
near  Umnak.  aud  coDlinuod  for  several  daye. 
Darii^  tbla  lime  it  naa  very  dark,  tind  k>w 
Doltea  reaeinhllr^;  thunder  were  contiiiually 
h«anl.  liy  itnybre«k  on  Ibe  3d  of  .Mny  liie 
■tonu  ot-niMsl,  and  Uie  itky  bvcaine  civar.  Be- 
tweM)  Dnntibilika  and  Uninnk.  nnd  northward 
from  tbc  latUT  iNlaiid.  u  lliiiiu'  viuh  hi-i-ii  ariitinf( 
firom  lilt!  iwa,  awl  wnoki-  wn«  utisi^rvuii  for  t«ii 
Any*  abont  tlip  sain^-  loi^dtty.  At  tiR-  vn\\  of 
this  time,  from  L'liala^tikn,  a  rounded  wliiti^' 
mass  was  seen  rising  otil  of  tbe  H«k.  During 
tlie  night,  tire  arose  lu  the  same  place,  so  that 
ol^eou  ton  wiles  off  were  distinctly  visible. 


In  IKOii  ElHurctt  ap)>cnrrd,  lined  n-idlj 
of  itnli)hur.  Acfonliiig  In  J -iiiigwlorlf, ' 
it  in  tills  yrnr,'  it  di<l  not  exhibit  any  speolal 
activity,  though  vXenm  and  smoke  arose  moru 
or  le«8  constantly.  In  this  yeai'  three  baidnrs 
visited  the  island.  On  the  north  sido  soft  lava 
dowed  into  the  wa.  and  it  naa  too  hot  to  ap- 
proach olo»ely  :  but  on  tlie  M>iitlieru  end  a  land- 
ing waa  effected.  '11i<-  iwuk  wati  too  atiiir|>  and 
rugged  to  be  asc^ended.  and  tlit-  rouk  wad  very 
hot.  A  jiiecc  iif  ncnl  nirat  9iUK|i<;nd(Kl  in  a 
crevice  wan  thoroughly  (vokcd  in  u  short  time. 
Tliere  wiw  no  soil  nor  fresh  water. 

Tlif  (inly  map  or  survey  of  Ilogosloir  and 
vicinity  known  by  us  to  exist  is  that  of  Ivru- 
scn8t<-ni.  published  in  182tt.  a  facsimile  of 
which  is  here  given,  except  that  the  evidently 
formal  haahoiiDg  has  been  omitted.  Slnoe 
1831!,  aud  up  to  tbe  ijreaent  year,  the  bland 
has  remained  Iranquii,  and  il«  form  lina  not 
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An  earthquake  shook  (.'nulnslikn,  anil  wan  ac- 
coTn)>nnie<l  by  fearful  noises.  Stones,  or  piim- 
ic«,  wore  thrown  from  the  new  volcano  as  far 
aa  UmtuUi.  With  sunrise  the  noises  ceiu^ed. 
the  Km  dlminlahed.  and  the  upraised  island  whs 
»«en  n*  u  tiliarp  black  crag.  It  was  named 
after  St.  John  the  theologian,  though  it  does 
not  ap(>cur  for  what  reason.  It  did  not  rise, 
according  to  tlte  above  ac(y>nnt,  on  his  day.  A 
month  la(«r  it  wax  appreciably  higher,  and 
«in]tted  Qaroes  ooiiKtaiitly.  It  continued  to 
rise,  b^it  steam  and  smoke  took  th<!  p1n(«  of 
dre.  Id  I'^OU  tbe  smoking  iipp\-jircd  la  ci-asi', 
and  in  1804  a  party  of  hnntcnt  viKited  thv  is- 
Inud.  Itiey  found  the  sea  warm  nboiit  it,  and 
tlie  aurfuce.  in  some  places  at  least,  too  hot  to 
wnlk  ii)K>n,  evei)  if  tlie  distorted  fragments  of 
Inva.  which  formed  its  base,  were  accessible  to 
a  luwiing.  It  was  said  to  be  two  miles  and  a 
half  in  circumfensnoe,  and  three  hundred  aud 
fifty  feet  high. 

■  JA  'AlvkKBhdlla  n^vurflH.'  by  an  mcddant  lb  Ilia  hlatort- 
^  (Mput,  Of  U«a>  n^llai  to  the  jMofot  iIiU  v.ilc«iM>  Uvn 
lb*  '«4  vtit  tfrWplanJ  (M  f«At*v  uiil  bpi4w»  uiiilir  l^OfL.douah 
lirofKf  ■>'  Jalwl  w  Ibp  jnanld^cftl  ebnMr.  Ail  ■c<ii1  uf  llir  oan 
•u*  by  Ihfr  HUDr  of  [><rOVi  bi^Motffif  ii|,wr.>lkt[j  Hint  4  Uriln 
linMI^'*"*  w»ll  vullTcn  hItMiUvtff*.  f^nd  mltfol  by  tbl«  triv- 
ftfoiu  4*1*,  fiTva  la  hb  ivp«in  n  uwouni  vt  mi  ('ji'-viiim*  at 
llv  phittofntibMi,  'Vm  lb  1TV7,' viil '  whc,  wm  inw  of  ilm  XnAi- 
•Uual*  ■!*•  nrM  OMtd'H,  *ttt  wtlh  (urii  (nrvr  -thu  hit  tr«iD- 
bllof  kiHM  Aiald  Hurco  ctiry  him  teek  u  r«p>n  t '    ( II.  K-  it. 


changed.  Tli«  close  aimitatity  lo  our  own,  of 
LiitktV^t  proKIc  taken  in  1H:!7.  I'milirms  thin 
view.  The  widely  diiTering  eslimiileH  of  its 
lidght  iiTid  area  given  by  liivningk  illiiilratc 
the  futility  of  uncliecked  guessing  rather  than 
any  change  in  the  island  itself;  and  eves  the 
map,  which  could  have  had  no  base-Uue  except 
one  nicasurei)  by  log  on  the  water,  though  rela- 
tively correct,  represents,  according  to  our  ob- 
serratiooa,  a  scale  about  one-(|uartcr  loo  large, 
the  island  being  tdiuut  a  mile  and  a  <|uarlcr 
long,  iuatead  of  u  milt-  nml  lliree  (piiirlur!(.  a* 
the  map  ipvcs  it. 

We  have  not  Space  here  to  discuss  the  de- 
tailed process  b>*  which  our  condnsions  hare 
\Kvn  reached,  but  will  briefly  state  them. 

The  site  of  Ito^usloff  was  a  low  islet  or  clus- 
ter of  rocks  not  identical  with  Uie  present  Ship 
Hock,  and  which  were  loug  kuown  to  tbe 
Aleuts,  and  mapped  by  Levasheif,  In  liUii- 
9()  a  series  of  progi-trs»iv(^  dlatnrbancea  oc- 
oiirred  by  which,  in  .May.  1 7Ufi.  a  conaidcnblc 
maaa  of  material  was  nplK-aved  and  tlu-  miyor 
part  of  the  present  ishinti  formed.  The  reports 
of  exactly  what  occurred,  as  well  as  the  dates 
nxsigned,  arc  discrepant  and  all  unsstisfaetoiy, 
when  we  recollect  the  distance  fi-om  which  the 
alleged  observations  were  made,  and  that  ti>ey 
were  not  noted  down  until  several  years  after- 
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ward.  The  reef  shown  on  moBi  charU  ex- 
tended only  a  short  distance  from  Umnak  or 
Th^otttolT,  titu\  urns  never  continuous  between 
ihitm. 

Other  ivUiKh  i>r  oxactl^'  similar  orij^n  are 
to  be  found  in  liiian^on,  notal>1v  Koni^Ki  and 
Kasitocbi  in  tin;  wr^tern  AlentimiK.  «nd  l*iii- 
naclc  Island  near  St.  Mathcw  Island.  Of  itic 
last,  shdchos  are  roproduwd  hen:  showing  it 
•  end  on  '  and  from  the  side.  It  difleis  from 
BogOialoff  in  having  tlie  creat  deeply  ehan- 
neUed  :  and  it  has  been  reported,  that  ivitliin  n 
few  years  light  hus  been  seen  in  this  Bseiire 
by  navigators  passln);  at  ntglii.  thou);h  there  is 
no  record  of  itmoke  or  Inva  beinR  ejected. 

Of  the  latest  addition  to  tla-  list  of  Aleutian 
rolenno-istandit,  we  arir  not  in  a  position  to  aa,y 
mnch.  Tile  fiiets  n-jKiiled  ju'ein  iti  brief  to  be 
throe:  — 

During  the  past  season,  Dogotdoll  Ii>m  li-en 
in  n  state  of  eruption,  a.*  wax  obwncl  by 
Capt.  Hague,  of  the  slennier  Horn,  on  two  ov- 
caslona.  when  passing  it  at  n  distance  of  a  mil« 
and  a  half.  He  describes  it  aa  entirely  envel- 
oped ^  smoke  and  tiame.  with  red-hot  lava 
fnaiiing  fVom  its  centi'al  portion,  aod  great 
quuntiliett  of  soHer  lava  running  down  to  the 
aea.  Thia  han  eontlnued  up  to  the  time  of  the 
latest  rejiorU'.  The  nativeii  slate  that  the  erup- 
tion began  about  >tix  montliM  a^o.  and  has  con- 
tinuod  in  an  intermitti-nt  manner  wvr  ainev. 
HaJinahin  volcano,  on  Unuliuihku  Ntund,  re- 
mained quiet.  On  the  K.th  of  October  ■  dark 
cloud  of  indescribable  nppcarance  eovereil  th*' 
sky  northward  from  Linulashka,  and  hung\'erT 
near  the  earth  for  some  time,  completely  ex- 
cluding the  light  of  the  sun,  and  aceompnnicct 
by  a  rise  of  temperature  in  the  air.  In  about 
half  an  hour  this  i-loud  collapsed,  and  covered 
the  i-arth  willi  dull  grny,  cottony  ashes  of  es- 
Ircme  lightnciM.  Thin  was  ascribed  to  the 
Itogofloir  cnipiion  ivtiich  had  been  beard  of, 
though  not  riaibk  from  Ilinlluk  harbor,  where 
tliQM  obwrvations  wen^  made.  Another  ac- 
count says  the  fall  of  a«hea  oeetirrcd  Oct.  2 1 , 
and  that  the  amount  has  bcrn  »xaggerat«i|. 

Sabae()uently  Capt.  Hague  pa««ed  again  in 
the  Ttclnity  of  Itogoi^lofi',  and,  to  his  astonish- 
ment, obiierved  a  new  island  which  bad  ap- 
pt^ared  above  the  sea  since  his  previous  visit, 
and  in  n  spot  which  be  had  previously  sailed 
over.  In  tin-  inotitli  of  September  Capt. 
Andervon.  of  iho  schooner  MuOhw  Tinner, 
had  obscrvrd  the  new  iitlaiul,  whii-h  wii.t  ilien 
a  mass  of  (ire  and  sniok<?,  apjiarenlly  not  hav- 
ing taken  afan|>e.  Capt.  Hague  reporla  the 
■Mtn  peak  to  be  situated  half  a  mile  nortli- 
north-we«twsnl  from    Ijogoelolf,  to  be   eone* 


shaped,  with  an  irregular  outllDe.'rlaing  fire 
to  eight  himdred  feet  above  the  sea,  and 
about  three-quarters  of  a  mile  In  dianoeter. 

It  ia  stated  that  no  further  infonnation  was 
obtained :  and  non«  i*  likely  to  ht-  obtainable 
nntll  next  spring,  a.i  communication  with  I'na- 
tanhka  is  not  kept  up  ihiring  the  winter  months. 
To  examine  it,  a  spci-ial  cxpe<lition  from  L'na- 
Inshka  would  lie  noec«saiy ;  aa  it  cannot  be 
much  leas  than  forty-five  miles  tn>m  Uiulinh 
harbor,  in  the  open  sea,  and  would  be  UUte 
more  than  visible  fi-om  the  nearest  land.  I 
would  suggest  for  it  the  name  of  firewiiigk 
Island,  in  honor  of  the  celebrated  geologist 
H'bo  monographed  fu  I8.'i0  all  that  nas  known 
of  Alaskan  geoli^-  niid  inin<'rHlogv-.' 

Slnci-  the  alwve  newi*  was  nieeived,  further 
intellig(-nee  htu*  conn-  to  hand  in  ir^unl  to  vol- 
i-anio  activity  in  Alaxka,  from  an  unexjiccled 
locality.  l-"rom  Ihc  entrance  of  I'ort  tirahnm, 
K'lmetime^  cnlled  linglish  Bay,  at  the  mouth 
of  C-ook's  Inlol  on  its  eastern  shore,  may 
be  seen  the  rounded  summit  of  Augustin  or 
Cbernobonr  Ishind.  It  presented  in  1880  the 
appearance  of  a  low  rounded  dome  without  a 
peak,  and  measured  about  tliirty-eigbt  hundred 
feet  in  height  by  angles  fhom  dilTerent  stations. 
Tlic  island  of  which  it  Is  the  summit  is  aboat 
fifty  mileit  frotn  I'orl  Oraham  in  a  aouth-west 
by  weal  direction,  ix  ronnihHl  and  sbotit  eight 
mile*  in  diameter,  bhiff  lo  the  north-wrat. 
and  sloping  to  the  snuth-eai^t.  'lliero  are 
many  rocks  about  it,  and  it  haa  been  a  noted 
haunt  of  iwa-otterv.  It  was  known  to  be  vol- 
canic, but  no  description  of  it  as  active  la 
on  record  so  far  as  1  can  diacovei*.  Aecottl- 
ing  to  infonuation  received  from  Capts.  Cullie 
aod  Sands,  and  summarized  for  the  press  by 
l*iof.  (ieorge  Davidaoii  at  San  Franci.'<eo.  the 
following  obaervattous  were  made  at  the  Alex- 
ander Village  at  I'urt  Oraliam.  8inokc  first 
aro«e  from  the  peak  in  August.  On  the  morn- 
ing of  Oei.  <■  Hut  inhabitant*  heani  a  heavy 
r^tport,  and  saw  smoke  and  flames  issuing  tnmt 
the  summit  of  the  islantl.  The  sky  becvme 
obscured,  and  a  few  hours  later  there  was  a 
shower  of  pumice-dust.  Abouthalf-pasI  eight 
o'clock  the  same  day  an  eartliquake  wave,  esti- 
mated at  thirty  feet  in  height,  rolled  in  upoa 
the  shore,  deluging  the  housea  on  the  towland* 
and  wajihing  the  Doats  and  canoeti  IVoin  the 
beneli.  It  was  followed  by  others  of  less 
height.  The  ash  fell  to  a  <l<-plli  »f  several 
inches,  and  the  darkness  required  lamps  to  be 
lighted.     At  night  flames  were  seen  tssning 

■  (^MfL  llftB^D  prvBOrtd  Ut  nanip  u  Mt^w  llngoal'^ff,  bal  tht 
wuuli)  til  iinfsniblc 
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from  Uiv  wimtnit.  and  the  snow  tuul  (lua{>- 
peered  from  thr  iitliiiMl.  After  Uio  first  diK- 
turbuiuegt  were  over,  it  wiis  foiinil  ttint  the 
nortJimi  s|o[»c  of  tlip  siironiit  IijmI  rnllcn  lo 
the  Icvol  or  Uic  cliffs  nhicb  form  tlic  shore,  nod 
the  monntaiD  appeared  &s  if  split  in  two.  Two 
prcTioael,r  qatet  volcanoes  on  the  peoinsula  of 
Aliasks  began  sirouIUneously  to  emit  smoke 
and  duat :  and  in  the  ten-fathom  jja^.tage  be- 
tweeo  Aiiffutin  Island  and  the  mainland  n 
new  island,  iivventy-nvc  fe«t  tilgli  ami  a  raik- 
and  a  half  in  txtcnt.  liiu  ma<lc  ita  appcanim^. 
It  la  staUtl  that  si>bt«rm»pim  Dutitra  hail  prc- 
r{oi»ly  tic«n  hcnixl  l>y  a  party  of  hunt«rs,  8om« 
of  wliom  arc  reportt^d  missing. 

Ttir  rolrano  has  not  been  approached  nearer 
than  ten  miles  since  the  emption.  at  which  dis- 
tance tlie  new  island  was  distinctly  seen  north- 
we«t  flrom  An^iatin  Island,  tt^  dltneusions, 
therefore,  are  merely  approximate.  Tlie  morn- 
ing of  the  eniption  wa.t  |>erfectly  c\vm,  with  a 
B^t  soutli-wesi  wini),  and  Uie  Udti  e-xlrcnivly 
low.  TliriH^  (lays  before,  all  the  fish  arc  aat*) 
to  haTC  diiinppi-3ri-<I  from  Port  Graham.  At 
lattaecounts  «ooke  was  nricing  from  a  point 
OD  Augnstio  Island,  south  from  the  clofl  abore 
mentioned,  which  crosses  the  tslnnd  flrom  eaat 
to  west. 

It  would  aeem  as  if  theae  erenu  were  local 
aaufeetaUons  of  an  awakening  of  volcanic 
eaergy  tiearlj  world-wide.      Wm.  II.  Dam.. 


WHIRLWINDS.    CYCLONES,   AND    TOR- 
NAI)0K:S.^—IS.. 

ToBxitKiFa  differ  tWtm  the  storms  Lhiis  far 
taentioncd  in  their  eseesaire  violence  ovnr  a 
rery  realrieted  area,  and  tlit^ir  v'lHibly  rapid  lul- 
nmce.  After  a  great  dcnl  of  Ihifin/ing,  it  is 
now  fiOAsilile  to  ex|>lairi  them  very  satisfacto* 
rily  and  simply  »>  whirls  in  the  air,  a  little 
above  the  ground,  into  the  vortex  of  which  the 
mrface-winite  are  drawn  up  with  great  velocity. 
Cteetricitr  has  no  essential  share  in  their  ac- 
tion. 

Recent  studies,  especially  the  reports  by  Mr. 
Finley  of  the  signal-service,  have  done  much 
toabow  us  the  regions  of.  and  geoeral  condi- 
tiona  precedSug,  toniadoM.  They  are  moflt 
nninerous  in  Kansas.  Mtttamiri,  and  Illitiois, 
aUbongh  they  have  Ixwn  n-i'or<lr<l  ihrongtiout 
the  states  east  of  the  MiMiiux[ipi.  except  in 
the  (ar  norlb-caxt  and  on  tbc  centml  Alleghn- 
mea.  So  tbey  have  occtim;*!  in  all  the  months, 
ai>d  at  nearly  all  hours  of  the  day:  but  their 
time  of  greatest  frequency  is  in  the  sfternoona 
of  June  and  the  months  adjoining.      Where 
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ttHnt  fully  studied,  they  seem  to  occur  along 
tbc  contact-line  of  warm  eoiitherlr  winds  and 
cooler  noil h- westerly  or  westerly  winds.  Xy>cal 
quiet  nitd  raUier  exoeasive  warmth  commonly 
precede  thero.  and  cfaJUy  winds  come  after 
their  pttsaage.  Bain  anid  hail  fall  In  their 
neighborhood,  but  usually  at  a  moderate  dis- 
tance away  fhxn  tbr  <Ii!!>lructivc  win<l-centre. 
Their  ad vanou  ia  nearly  always  to  the  north- 
etiNt.  at  abont  thirty  miles  an  hour. 

When  first  perccivpd.  tlie  toriwulo  is  gcnoi^ 
ally  dv9M:ribed  as  a  dark,  (bnncl.shaped  tuass, 
hanging  from  heavy,  dark,  agitated  clouds  (fig. 
23).  Its  roAiing  sound  is  heard  as  it  comes 
nearer ;  and  tbc  whirling  flioool  is  often  seda 
to  swing  fh)m  side  to  side,  and  to  rise  and  (hll. 
Within  its  dark  column,  various  objects  snatched 
ftv>m  the  groiinil  may  tw  SM^n  riaiug  and  turn- 
ing  round  aiid  roimd  in  tlw  cldying  witidK: 
pine-trftca  appcJir  lik«  bushen,  and  buru-doors 
arc  mistaken  for  shingles.  At  a  certain  Iteiglit 
these  fragments  are  thrown  laterally  out  of  the 
power  of  the  ascending  current,  and  theu  MI 
to  the  ground,  often  with  violence,  from  their 
lolly  flight.  If  Bocb  a  eloud  appear  in  the 
west  or  south-west,  oi»e  should  make  all  possi- 
ble haste  to  Uie  north  or  south  of  its  probable 
track;  but  there  is  seldom  time  to  escape. 
Tlie  rapidity  of  the-  stonn's  approach,  the 
noiac  of  ita  roaring,  the  feiu-  ttiat  its  (larknesa 
and  <le»truction  natitrally  inapirc,  too  often 
•cr%-c  to  take  away  one's  i)re»ence  of  mind ; 
and.  before  there  is  time  for  rellrction.  the 
whirl  has  oome  and  passed,  and  the  danger  is 
over  for  those  who  survive.  Tbc  force  of  the 
wind  is  terrific.  Heavy  carts  hare  been  car- 
ried, free  from  the  gronnd.  at  such  a  velocity, 
that,  when  they  strike,  the  tires  are  bent  and 
tfriatedv  and  the  spokea  are  broken  ftom  the 
hubs.  Iron  chains  are  blown  through  the  air. 
Latye  beams  ant  thrown  with  aueh  strength  that 
they  penetrate  the  flrra  earth  a  foot  or  more. 
Children,  and  even  men,  liavc  oft^n  been 
oorriwl  many  feet  nlwve  llic  ground,  and  .tome- 
titnes  dropped  unhnrU  A  velocity  of  wind  ex- 
CGCKlingone  hundred  mile*  an  hour  ia  roquu-ed 
to  produce  such  effects.  Strange  examples  of 
the  wind's  strength  are  found  in  the  treatment 
of  small  objects :  nails  are  found  driven  head 
first  fira)ly  into  ptanhs ;  a  cornstalk  is  shot 
partly  through  a  door,  recalling  the  firing  of  a 
candle  through  a  board.  More  than  this,  the 
wind  shows  signs  of  very  unequal  motions  in 
a  snifttl  spai'c :  bi-ddtng  and  clothing  are  torn  to 
r^s;  harness  is  stripped  from  borsca.  Noth- 
ing can  witltstand  the  nwfiil  violence  of  tlie  tor- 
nado's centre ;  and  yet,  at  a  liUle  di.ttance  one 
side  or  the  other,  Uiere  is  not  only  no  harm 
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done,  but  lher«  is  no  noticeable  dfatitrbonce  iu 
the  gentle  winds.  The  trnek  orniuriied  diaiurb- 
SDoe  nvorages  only  lialf  ti  mile,  uiid  llio  |i»tlt 
of  gTvat  doHtnictioii  i«  otUia  only  it  tuvt  liun- 
diwi  r«-c?l  wide. 

Tbc  wliirling  at  tlic  ventre  \»  ovident  i.-nougli. 
in  muiir  ensps,  (Void  tb«  rotnr^'  niotioti  of  tlt<? 
ftiDtiel-cIoud  :  it  is,  in  aii  imported  cuscs,  from 
right  to  IcH,  like  tbe  cyclones  of  this  hemi- 
sphere. At  a  little  dietauce  from  the  centre, 
the  irind  is  probably  nearlj'  ladial.  8s  tM  stiowii 
MIy  enough  by  the  direetiou  in  arliich  feace:^ 


sconlltiig  four  inches  square  and  ten  feet  lonj; 
was  found  driven  tlii'eo  feet  and  u  half  into  the 
ground,  onh'  forty-five  fvet  tVom  iUt  .tliirling- 
[loiul.  A  Ini^-  liouiil  sixteen  feel  long  irnsj 
(build  two  miles  to  tlic  norl.h-«iBt,  where  it  wa 
iilcntilk-d  by  tlm  color  of  its  paint. 

Fig.  2C  shows  a  raoro  disnslrous  case,  "inw 
house  was  swept  away,  and  its  fVagmeDts  fll 
tbe  cvcolt  to  the  soulh-eaHt.  The  trees 
of  the  house  were  not  hurt;  but  tliose  in  the 
gi'ove  on  tbe  iraek  wore  blown  over  to  the 
north-east,  iheir  baric  nitd  leaves  stripped  otf. 


.  or  trees  are  blown  over,  or 
houMa  attd  other  loose 
ol^ecU  carried.  On  the 
right  aide  of  the  track  the 
winds  are  nioro  riolent, 
and  their  dcHlructive  elTect 
«)n8e<iuently  reaches  far- 
ther troiD  llie  whirl  than 
on  tbo  led.  This  is  evi- 
dently   liccnuw.    oti    the 

right,  the  motion    of  iho  Fi*.  tv 

wind  aud  the  advimoi-  of 
'  tlie  storm  are  combioml,  iw  luin  been  exjiUiineil 
under  cyclones-  Here  arc  several  esainjJoi* 
from  the  -Kansas  tornadoes  of  May,  IH~0,  lu 
deacribed  in  Finley's  report,  showing  the  0]>- 
posed  eiirrents  of  air. 

Fig.  24  ahowa  the  fence  on  the  right  blown 
to  tlic  <!ti»t ;  the  fences  on  the  left,  to  the  west 
and  aoiilh  :  and  the  hay  fh>Qi  a  staob,  scattered 
in  a  curved  line.  When  fences  sre  not  blown 
over,  rubbish  ofleii  collects  on  their  windward 
Bide. 

Fig.  25  illuittralew,  by  armws,  the  diivctlon  of 
the  wiivdi  by  which  several  buildings  wen;  mure 
or  less  injured ;  but  most  peculiar  is  the  track 
of  a  man,  who,  on  coming  out  of  Uic  eii«t 
tide  of  a  bam.  was  csngfat  up  by  tiie  winds 
flixl  carried  halfway  around  llie  building,  anil 
there  set  down  very  dizzy,  but  unhurt.  At  the' 
same  time,  two  horses  near  by  were  killed,  their 
harness  strippnl  oft*  and  ton>  to  pieces.     A     jo* 


and   tbcor  south  -  western 

side  bladccned  as  if  burnt. 

Id  such  poutioii,  branobe 

have  been  found  twlste 

IVom  right  to   left   a)>oiit 

tbe  trunks.     As  llie  atoim 

came  on.  the  family-  ovcu 

pyiiig  the  huuKK!  run  oiit,^ 

turning  to  Uict   norlh  nnil 

wert.      One  by  one  they 

were  blown  awjiy,  —  flrsl 

a    little    girl,     who     was 

found  dead  :  then  a  girl  and  boy,  not  seriaudy 

hurl ;   next  the  motlicr  was  thrown  against  a 

tRte  and  killed;  and  last,  the  faUier,  carc^'Ing 

the  Imby,  and  beooming  confused  in  the  nntt^ 

ing  wind,  turned  back  iVom  hla  safe  Uiglit  to 

the  west,  w.ss  caught  uji  and  thrown  over  one 

bandied  yards  U>  thd   north-eiLtt,   aud   killed. 

The  accounts  o(  torniuloeit  only  too  often  give 

a   reoorti  like  Hum.     In  six  hundred  and  odd 

tornadoi-s,   fortj*  are  reeorcied  as   fatal  to  tbe 

(teoplc  on  their  track,      la  these  forty,  foor 

liundred  ami  ^ixty-sis  lives  were  lost,  aud  six 

hundred  and  eighty-seven  persons  were  Injurttd. 

In  nddition  to  the  violence  of  the  whirlini; 

winds,  an  explosive  effeet  is   o!l«-n   mUtwl    in 

biiildiugs  where  tlie  wuidows   ami   doors   urn 

closed.      DoublleM    this    !t»   one    rennm    why 

roofs  are  so  generally  utrried  away.     l>oors 

■  Flat.  Sa.  M,  Si,  and  38  w*  from  Ftnlsr**  Bnwrt  wi  Unw. 
motiUf  MmJ  M,  IMV. 
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and  wiodomt  liarr  bwo  blown  outirard.  The 
Rwr  inilU  or  a  honsc  hnrc  Tnllpn  outward  from 
tbe  oentiv.  Still  more  definite  is  tbe  a«ooiuit 
of  nrniirond-agcnt  irho  bad  barred  tlte  irindon- 
«huttvre  and  locked  the  door  of  liia  titutiou 
kflor  «  train  had  f;<»'^  I>J'>  A  toniudo  iiumtnl 
over  it,  aod  btiret  tli*  wiitdow  0|m'ii  oijlwuni*. 
Gvideiilly  ibe  sir  of  onliiiarj-  dfiiHilv  within 
the  Ixiikiiiij;;  audil<'[il_v  i-xjuikU  as  the  oiit«idc 
pressure  uf  the  iiimcMptKTi'  w  taken  otT  when 
the  storm-ceil  In-  |ui««».  I'ossibly  this  action 
may  aid  in  Uk;  pliickii)!;  of  (loiiltrv  in  torna- 
does: Uiriinrortiinate  chickens  that  are  cniigbt 
nusr  the  centre  arc  nvadr  «t<rays  atripiicd  of 
their  re»ther«.  So  with  the  lemaTkabl^  peiw- 
tralion  of  mud  into  clothing,  which  oautiot  ho 
cleansed  by  regieated  watiliii>g!< :  {K-rhapM  the 
air  is  drawn  out  ns  the  atorm  paH^e^.  and  then 
tb«  rand  (a  forced  elixiuly  into  tlw  fabric  by  th« 
retarning  atmoMplierit;  pn»saTf.    The  grounl 


Plo.  ;l, 

is  KometimM  Maid  to  look  as  if  ]Ka\iiy  wasbed 
on  ibe  eentral  path :  it  may  he  that  the  expan- 
sion of  air  in  a  Ioom  aoll  alda  aiioh  a  result. 

Xotlung  can  be  Ix-ttcr  pi'ovcn  than  the  ex- 
istence of  a  conliMiiouK  and  vioh'nt  ii)Klriitighl 
at  tl>e  centre  of  the  whiri.  An  observer  far 
enoui^li  f^oin  the  track  of  Um-  tornndo  to  watch 
it  com|X>n(-'lly.  and  vol  ncarciton^h  to  m>c  it 
witii  M>u><-  dUliuctnesis,  seldom  fails  to  note 
Uiv  rapid  rising  of  (Ufrr£s  and  nibbi«h  in  the 
Tortcx,  whirling  as  it  rfaea ;  and  a  current  of 
air  strong  cnou;:h  to  lift  boards  and  beams 
mast  a«cciid  with  great  energy.  Moat  of  ibe 
bagOMtnfat  thu>iTU|ituix-il  by  tti«  wind  are  thrown 
lo  ooc  aiilc.  and  allowed  to  fall  after  a  ahoit 
Bight;  Imt  soiallur.  li^htvr  objcr^tit.  such  as 
hats,  dotlii;*.  iMiwns,  ihiiiglvs.  are  ol^cn  car- 
ried »cTcral  tniim  through  Ui«  cloud«,  and 
droppctl  fhraway  from  Iwrnc.  Itiit  olwervcnt 
<xftcn  report,  alwo,  that  the  extremity  of  the 


ninnel-douds  Is  seen  to  descend,  and  ftam 
banging  aloft  It  suddenly  darts  downward  to 
the  grotiitd.  How  t-na  thcne  two  contraiticlory 
mollonit  )>e  rix'oin'ilO'l ''  Simply  enough :  for 
Lh<!  hist  iit  purely  an  aiijiarcnt  motion.  It  is 
simply  iIh-  downward  extension  of  the  dond- 
formittg  >fp,icc  faster  than  th«  doud-iiarticles 


nre  e«rTted  upward.  The  same  style  of  ap- 
uaront  motion  against  the  wind  may  be  i^een 
Ml  MMtw  tliunder-showem  where  a  cloiul  forms 
fiutxir  than  ttiv  wind  blowM,  Qik]  m>  cntit  its  way 
to  wiiulward.  lliero  baa  been  much  necilbNn 
tnystidcation  here,  for  tlw  point  nat  iie-atly 
explaine<l  by  Prankliu  a  ci'nliiry  and  a  ijiiarter 
ago.  He  wrote,  that  *■  the  spoitt  appears  to 
drop  or  descend  from  the  vloiid,  tho^igh  the 
materials  of  which  it  is  composed  are  all  the 
while  ascending:"  for  Uie   ntobture  is  con- 
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c1ens«d  "  faster  in  a  right  line  ^lowuward*  than 
Uie  vapors  themselves  can  climb  in  n  spiral 
line  npwards"  (Franklin's  Works,  Sparks's 
ed.,  vi.  15:S,  I5i :  letter  dated  Fd-.  4,  1763). 
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Noir  kt  CIS  look  for  Itie  M:|)laiialion  uf  these 
rarieil  cfl^c-U,  uiiil  dim.'uri.T,  ir  ]iMHible,  tlm 
reason  or  tlic  cxlrunicly  loc«l  dcvclo|jnii!iit  of 
eucb  intoiiso  motions. 

The  expbnation  given  for  ssnd-Khirla  in  Uw 
deeerl  fails  to  provide  for  the  exc««siT«  ft>roe 
of  the  (oinado.  A  thin,  warm  sarikoe-stnUim 
of  lir  would  be  preyent«d  by  fHctton  with  the 
ground  tram  aCtalnlnf;  any  v«rj'  exceesire  v«- 
K>cjty :  and,  moreover.  It  Is  often  exoes*lTely 
lioi  vritboiit  loniudotst  foIUivriiig,  and  tornadoes 
often  bs|>|icn  vrlicn  ibv  iiir  U  noi  {M-rfu-i;tly  iitill. 
Yet,  ii»  Ibcj  ooc'ir  no?!  rn'(|in'till,v  on  wari:i  or 
hot  aftfnioons,  siirfno;- warmth  very  prob»l>ly 
re-cofoTocs  otbcr  causes  up  lo  the  point  of 
.  violent  storm  development. 

The  exUt«noe  of  conflicting  winds,  ta  alrendy 
ootcd,  gives  na  more  aid.  So  long  ns  Ibe  colli 
wind  iMSses  nnder  the  warm,  Ihenj  will  bo 
no  great  dbtarbance,  for  the  eqnilibrium  will 
remain  stable ;  bat.  If  the  warm  wind  advances 
under  the  eold,  an  iiuiilable  equilibrium  may 
result.  We  tiavi!  already  nee n  Ibat  warm  saln- 
ralcd  air  n-ijiiiicN  Hm'  smallest  vertica)  dillVrenee 
of  ti-ni|wriittirc  to  dextrin*  ila  Mlabilily  ;  and 
also  lliiit  the  sntiirairsl  i-oiMlitioii  may  often 
be  met  id  tin-  eloud-strattim,  alttioogh  nhftent 
below  iu  I-'or  these  two  reason*  we  may  infer 
that  a  tendency  to  upset  will  fte  more  tV«-i|Ucn(ly 
reached  a  few  hundretl  or  tboiisitn<i  feet  abov? 
the  earth  than  closer  (o  tlio  groiiiKl.  Suppose 
tbut  euch  a  condition  is  reached  when  a  ma&9 
of  warm  aoiilbcrly  wind  has  poshed  itself 
below  tlie  colder  north-westerly  ati'atum ;  tbe 
surfaec-alr  will  olten  reiit  qnlet  and  become 
warm  Iwlow  «uvb  a  niveting.  fur  the  same  rea- 
son that  valmH  occtir  alow  the  f(|uatur  at  the 
me^'ting  of  the  tradiTH  ;  aiiiT  a  change  iiiiifrt  *ooii 
relieve  this  yniiatiiral  arraii^irinciil.  The  warm 
wind,  feeUngsboiit  for  a  point  uf  escape  Uiroiigh 
itacold  cover,  soon  makes  or  linds  n  vent  wbcro 
it  can  drain  away  upwnnis ;  and  then  th«  entire 
warm  mass,  even  a  mile  oi'  more  in  diameter, 
and  oO^n  more  than  one  thousand  feet  Id 
thicknesii,  begins  the  rotary  motion  already 
described  in  wbirla  and  cyclonc£,  tisea  at  tbe 
oentrv,  and  passes  away.  Before  deseriblng 
the  ]>eciiliar  tornado  features,  let  us  contrast 
the  storm  ns  now  deviduiied  with  thn  two 
other  kiiKls  of  storm*  alreatly  explainril.  Tbe 
dcsert-wliirl  ariws  from  «  Ihiii  layer  of  hot 
dt;  air.  wanned  at  the  plncc  wbcrc  the  whirl 
b^pBS.  nseeuding  in  a  small  column  through  a 
con^derablc  thickness  of  colder  air.  Friction 
with  tbe  ground  prevents  th«!  attainment  of  an 
excMatve  velocity ;  and  the  ascending  current 
can  Ufl  only  aaad  and  light  ob^cta.  As  soon 
w  tbe  battoui>air  Is  drained  away,  tbe  whirl 


Htopa.  The  cyclone  is  fairly  compared,  on 
account  of  its  great  borixontal  extension,  to  &, 
broad,  rcbtivetv  thin  disk,  with  a  horizoDtaI| 
tncasurc  several  liundrerl  tinics  grezilor  tban 
il«  thickness,  having  a  spiral  motion  of  much 
rapidity,  inward  below  and  oiUwanl  iilwve.  but 
a  central  ascending  component  of  its  motion 
so  gentle  tbut  raindrops  can  ordinnrily  fall 
down  tlirougli  it.  its  continuance  ili.'|)cnds 
lai^ely  ou  heat  derived  from  vapor  condcnsa- 
Lion:  it  is  therefore  F^-lf- noting  afler  it  has 
onoc  b^in,  and  gm-s  on  drawing  in  new 
long  sAcr  tbe  original  siip)ily  is  exhausted.' 
The  toniado  i*  like  a  irylindei-.  with  a  bright 
vqmd  to  or  gn-nter  (lian  ila  diameter.  Its 
warmtb  is  chielJy  imi>orU.-il  to  the  point  wlwro 
its  action  begins,  p«rtly  as  »en«il<tc.  partly  a*j 
'  latent '  heat ;  but,  unlike  the  cyclone,  it* 
tion  ceases  as  soon  as  tbe  origin.tl  majss 
warm  air  escapes  upward  through  its  wana 
co*er.  On  apprehending  these  peeuliariti«», 
wo  may  better  appreciate  Its  farllier  develop- 
ment. 

Tiu!  tornado  has  two  inotiona  Lo  be  oonald- 
en-d,  in  aildiliou  lo  ils  grnerdl  progression, — 
till'  spiral  rotation,  and  the  wntral  tijidriiught. 
Tlie  latter  caniwl,  extvpt  under  si«'cinl  eondt 
tioiis  yet  to  ho  mentioned,  become  very  rai)id,i 
for  it  depends  primarily,  simply  on  diRerences 
of  temperature  insuffleient  to  produce  very 
active  motion ;  but  the  foi-mer  attains  a  great 
Telocity  near  the  centre  In  \irtue  of  lh«  me- 
chanical princlpto  already  quoted. — tbe  'prea- 
ervatiou  of  area;s.'  When  a  whirling  body  is 
drawn  towanl  the  centre  about  which  it  swings, 
iu  velocity  of  rotation  will  increase  as  much  as 
it*  radius  of  rotnt.ion<iccreaws;  the  ccntJfifVigal 
forw  will  also  increase,  and  wilii  Uie  square  of 
the  velocity,  or  inversely  as  the  square  of  the 
radius.  This  law  claims  oltedicnco  fix>m  sir, 
as  well  as  fkYim  solid  bodies :  hence,  if  the  air 
of  a  tornado  mass  ha^e  a  gentle  rotary  veloca- 
ly  of  iweiity  or  thlity  feel  a  second  at  a  tbou- 
saud  yanls  from  Uie  wnlrL-,  this  velocity  will 
Increase  as  the  eeniral  air  is  drained  away 
and  the  outer  p.-trlick-s  move  inward  ;  so  that, 
when  their  radius  is  only  one  luindted  yards, 
they  will  By  around  al  the  rate  of  two  or  three 
hundred  feet  a  second,  or  over  one  hundred 
and  fifty  miles  an  hour.  It  must  be  under- 
stood, however,  that  this  requires  that  thero 
should  have  been  do  loss  of  motion  by  fViction. 
and  hence  can  be  true  only  for  the  air  at  a  dis- 
tance above  tbe  ground ;  nod,  further,  that,  in 
spite  of  the  great  liorizuntal  lotary  motion, 
there  is  still  oiih'  a  moderate  ^-ertical  currcnL 
And  conitequetitly  we  have  nut  yet  arrived  at 
the  cause  of  tlie  violent  vcntntl  and  upward 
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viikds  ttutt  disliogulsh  the  tornado  fVom  other 
Btorms,  but  tliis  caus«  is  cloac  at  hand. 

Admit  Tor  a  mometit  ibat  there  ia  no  friction 
between  th«  air  nnd  the  grouml.  We  should 
then  baTe  a  lull  vnrtic-Ji)  cylinder  of  air.  spin- 
aittii  aroiiiiil  iicnr  lli<^  cciiti\'  at  a  terrific  apeed. 
ul  ihi.'  t)A«r  114  well  -ut  alofl,  and  eunteqin-iitlj' 
developing  a  great  erntrinigal  force.  A»  a  re- 
sult, the  deo^itv  of  tliL'  ccotml  eorc  of  air  miitit 
bo  givatlr  diminished.  ItIo«t  of  the  ccntraJ  air 
mnst  be  drawn  out  by  Diction  into  the  whirl- 
ing cylinder,  aud  prevented  froni  relumii^  by 
the  centnfugal  force.  The  coix>  will  b«  left 
with  a  feeling  of  emptloeM,  lihe  an  imperfect 
vacuum.  If  thetv  were  any  air  nesr  by  uot 
controlled  by  the  eeutrifiiiial  foree.  it  would 
ra«h  violently  into  the  ix-nlral  core  to  All  it 
^miii.  Xow  cooHiiler  the  i-ITccI  of  friction  willi 
Ihc  gmniul.  The  k>weiniost  iur  w  prevcnt^^l 
from  atlainti^  tbc  great  rol.iry  vrtodty  of  the 
ni^ipr  parts,  and  consequently  is  much  lcs» 
itDder  the  contTol  of  the  centrifugal  form, 
which  is  measured  by  tbo  square  of  the  ve- 
locity. Tbe  sutfaoe-air  b  therefore  Just  wlut 
is  naiited  (o  fill  the  Eucipieui  vacuum:  so  it 
rtiahti  iiitu  ibc  eore  and  up  tlirou^h  it  wilb  a 
velocity  oomparalilc  to  that  of  Ilie  nhjrliiy  it- 
aelf;  and  this  iHteard-nukiag  iiir  it  the  dettrtte- 
tivt  wttr/aee-Uiist  a/ikt  tontado- 

This  ex i>!a nation,  first  proposL'<l  by  .Mr.  I'vr- 
rel  n  few  ye.srs  ago,  is  luost  ingenious  ami 
aatisfactory.  Moreorcr,  he  bas  followed  its 
aeveial  parts  by  oloee  mathematical  analysis, 
and  sbonn  that  the  moderate  antecedent  con- 
diliofis  are  oinjily  MdBdent  to  account  for  all 
tbe  violence  of  tlie  observed  results. 

There  are  Mill  iteveral  |K>)nts  U>  be  comiidercd. 
The  whirling  motion  has  been  described  as 
COTTCKjHfixliiig  in  ncJU'ly  all  eiL-<i-a  with  Ihal  of 
ntiTtliorn  (-yi:loiics  ;  aii'l  yet  it  t-annul  bir  sup- 
pu^f.-d  that  the  indraught  winds  of  a  tomiulo  are 
drawn  from  sntllcient  distances  to  show  the  ef- 
fect of  the  earth's  deflective  force :  it  is  moie 
probable  that  tlie  tornado  ia  to  be  regarded  as 
a  small  whirl  within  a  lur^^r  one.  for  the  warm 
and  oold  winds  are  probably  part  of  a  hofie 
cyclonic  system  in  wbteli  ditfeieutiat  aiid  rotary 
iDOtlons  are  establliihed :  atid.  when  such  wind« 
form  a  sinall  local  whiri  of  their  uwn.  it  will 
rotau  in  tlic  siimc  difxs.'tion  iw  they  ilo,  from 
riglit  to  h'(\.  For  «  like  muion  the  jdanelji  ro- 
tate on  their  asc«  in  the  diri:f;tion  in  which  tlicy 
nrolve  arotini]  the  sun.  The  eonsl.ant  direc- 
tion of  rotation  in  tornadoes  may  therefore,  by 
itaolf.  be  taken  as  evidence  that  their  cause  is 
not  In  a  alagnsnt  atniosphere,  like  that  of  tbe 
deaert-whirls.  hut  b  connected  with  the  cou- 
flioting  CDnenta  of  a  large,  gentle  cycloac. 


The  progressive  motion  of  tbe  tomado- 
oontre  is  so  constant  in  its  direction  to  the 
north-east  or  east,  that  it  cannot  depend  on  looal 
conditions  wiiliin  itm-lf,  but  uuHt  ratiier  reault 
ftotn  iU  bodily  tranH)M>r1uliun  by  the  |>revttlU 
iug  windu,  with  wliidi  Itie  lornudo-lnii'ki  agree 
very  well  in  (lireclion  ami  rate.  It  will  IimI 
till  the  lower  warm  air,  which  constituted  the 
original  iiustahle  ma«s,  ts  nxhanstcd.  This 
generally  hapiicns  in  about  an  Iioiir,  when 
it  has  travcrsi'd  a  distance  of  nearly  thirty 
miles. 

The  tornado  thus  constituted  may  bo  likened 
to  a  very  active  alr-piinip.  carried  aloD^  a  few 
hundred  feet  above  tlie  xroutid,  ctucking  up  the 
air  over  which  it  jHuaes.  It  in  for  thin  renson 
that  the  !iurfac«-win<lit  are  mi  nearly  radial. 
I-'Or  IhtN  n-aKiui  an  en<'l<>scd  maNH  of  air.  ti*  in 
a  bouse,  M»hlen)y  exploih^  a»  the  vacuum  is 
formed  over  it ;  and  as  the  atr  ruHhvs  to  the 
<a:Dtre,  aikl  there  expands  and  coots,  its  vapor 
becomes  visible  in  the  grent  fiinnel,  or  spout, 
petideiit  from  the  douds  aboxe.  Nq  raio  can 
fall  at  the  centre.  Boilies  much  heavier  than 
xain  are  lifted  there,  instead  of  dropi>ed:  so 
the  rain  inutii  ri«e  tltrou}:h  the  oenlral  core, 
aud  fall  to  om-  .lide  of  lUi-  Mono,  or  liefore  or 
behind  it.  If  tbc  exjKuixion  lie  very  iircal, 
and  lh«  allitii<)r  reached  by  tbc  dro|>ci  rather 
vxw'wfivc,  then  Ihcy  will  Iw  frowm  to  liuil- 
atoiMia  befoiY  falling.  Ilail-slumis  and  torna- 
does cx>mmoidy  go  together:  they  mutimlly 
explain  each  other.  Electricity  has  no  Impor- 
tant part  to  play  in  tbe  distnrbance. 

It  was  stated  under  cyelouea  that  their  cca- 
Cral  )>aroq|etric  depression  ha<l  two  causes,  — 
the  overflow  caused  by  tite  central  wanothi 
and  llie  di.'thiiig-out  of  the  air  by  eeutrifugaJ 
force.  The  first  of  these  U  ciriiinarily  rf^arded 
a»  tlie  clfiK'tivc  rnust-  of  tlie  wind'x  inward 
blowing.  It  liiiK  alreiuty  Iiccu  pi.iinti'ii  (hiI  that 
Uio  scoomi  and  grciitcr  part  of  Ilic  ilejjnsMion 
is  also  ctFectivo  in  drawing  in  the  wind*  when 
friction  decreases  tiieir  rotary  velocit.v-  Wc 
may  now  call  attention  to  a  Itiinl  cause  of  ecu* 
tri|>etal  motion  in  the  cjcloiie  already  alluded 
to,  in  which  It  ia  like  the  tornado.  The  upper 
winds  move  with  great  rapidity,  and  cause  a 
atroiij;  barometric  dcpre»sion  at  the  centre  of 
tlif  ir  whirling ;  but  at  tlic  tnse  of  the  stonn, 
whi're  friction  with  the  sea,  or  still  more  with 
the  land,  rt^uem  tlie  lower  wiinl's  motion,  ami 
so  dimiiiiKhcs  their  ociitrinigal  force,  we  may 
have  an  itKlraught  of  Uie  tomiido  Style,  in 
which  tlic  cenLrinigal  dimiuutiou  of  ventral 
pTcssiiTe  in  tbe  upper  win<is  is  ati  effective 
cAoee  of  centripetal  motion  in  tlic  lower  winds. 
While  thi8.is  not  the  principal  cause  of  surface- 
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winds  in  m  cjdonc,  it  mny  be  sa   important 
aid  to  Mtitnil  winoth. 

WftUir-iiiKMiM  are  cloMly  allied  to  tornadoes  : 
but  whfn  w;pD  in  email  form  they  approach  the 
clianirtcr  of  simple  desoil-whirlH  ;  Ltial  is,  tliisy 
then  depend  merely  on  air  u-ainied  iiL  liu;  pliiiv 
where  tliey  occur,  ami  not  un  the  rnimiiig  in- 
geth«r  of  warm  and  cold  winds  from  other  rv- 
gioDS.  A  probable  canw  for  the  cxceu  of 
their  atreugth  utiovr  lliiit  of  the  sand-whirls  liw 
In  the  sruoottini-ss  of  the  wnler- surface  on 
whioh  tlioy  spring  np,  which  will  allow  a  long 
time  nf  preparation:  and  in  the  moisture  in 
tlic  air.  which  will  cause  the  wmrming  of  tt 
greater  thickness  than  if  llie  air  were  very  dry. 
Tlte  greater  the  thickness,  the  more  tl)iiir  action. 
wUI  rMcmble  tliNt  of  u  trpictd  lornitdo.  Thir 
appearance  of  the  ilownwani  i-xti'naion  of  th(! 
ftinnel-Hhaped  olotid  to  tncul  the  rising  culiiian 
of  water  ia  almost  certainly  only  an  apjicar- 
ance,  ami  has  the  explanation  already  quoted 
fh>in  I'r.inklin's  inticnioiis  wrilinge. 

We  have  relied  largely,  in  the  precediDg  ex- 
planations, on  deductions  ffooi  general  piin- 
eiples,  checked  by  tbe  results  of  olMcrvntion. 
The  writiugs  of  many  iuveiligaiors  have  been 
examined,  and  In  a  few  caHi-s  their  names  have 
been  s'ven  :  but  llie  lilerutiin-  of  the  rtiilijcci  Ik 
now  so  exlensivi-' tlinl  full  n-ren-ni-e  hii*  biim 
deemed  unad  vis  able.  ],itll<^  attention  hus  licen 
paid  to  tlic  oliter  theories,  in  which  contlictiog 
winds  mid  eleetridly  were  looked  on  as  the 
cbfef  causes  of  storms.  The  latter  is  reganled 
aa  an  effect  rather  than  a  cause  ;  and,  while  tho 
former  has  much  importance  when  rightly  con- 
sidered in  connectiou  with  the  enrtb'^i  rotation, 
it  is  of  small  value  as  originally  stated,  and  i» 
then  limited  to  the  prodnetion  of  abort  ltve<l 
Storma  in  monntainouit  distrlets.  The  tnort: 
Important  factors  of  Ibu  mmlern  theory  of 
atorniit  are  the  (Njiistd(;ratioM  of  tin?  eotiditions 
uf  slnl>te  and  nnstidile  e<(nilibrinni  of  the  at- 
nK»|»her<s  the  true  nira«urc  of  the  action  of 
condensing  wnt<.-r- vapor,  the  full  estimation  of 
the  clTcet  of  Uie  c-irth's  rotation,  and  the  rccog- 
ifltion  of  the  necc«s.ir>-  increase  in  the  wind's 
Telooitv  as  it  is  drawn  in  toward  the  storm- 
oentK.'  W.  M.  Daveb. 


THE  CRITICAL  STATE  OF  OASES. 

Tun  PUtM^plitcal  mao<alnff  for  August.  1S3S,  con- 
Ulns  a  teller  from  Dr.  Wlllliun  lUmsAf  whldi  refers 
U  i)toer*alii>iiii  iiiiuii  tli«  critical  it»I«  ol  saM'^i  pub- 
Ibhed  tn  thv  Prottcdlngsof  the  Lomlou  royal  nociety, 
IST^-WL  The  eUirl  ahtcTvallout  Ihst  liatl  prsvicMinly 
beM  made  upon  ililn  intcr*«ilng  uitdnct  are  ihoM  of 
Cagnlud  de  U  Tour  iJtunUa  <U  cAimfr,  l^iMe, 


izi.  rl  xxil.).  Fknular  (PAtl.  (mna.,  1823  and  1845)i 
Tliiloricr  (Amnlr*  tU  ehlinU.  2*~  stfrie.  Ix.|.  No 
tcrer  ( Foijy.  (iniu.  kw'J.  Amlrewi  [I'Ml.  (rnim.,  1S6e^;| 
Autln^As  founti  tttnl  wlinn  a  ff»x  wan  comprpiiscit  In  i 
cloacd  spucp,  anil  wa»  nulniaiiicl  xl  n  tenipcratnr 
tx'Jnw.'k  ceruiii  Miuit.  ttii-  pri'isurv  uf  the  \cai  hu-rvta^I 
up  I')  u  lis<«l  point,  bcymid  which  coinli^nmtion 
currvd.  'Vile  prcMurc  nt  whirh  ciniloiuatlon  takoa^ 
place  Iniiiw.ibet  mplilly  with  (he  letDjiemure  of  the 
gaa.  At  and  I)eyoiii]  Acerlaiii  Itnapenlure  —  thecrill- 
eal  Imiipeninite  —  no  wnoiint  of  prauiii*  r.wi  produce 
nnf  of  the  ii>ii»l  pli*n(imm!i  of  CDii'lonnniloii.  Thn 
iNOthcnniil  Imvti  ix'lvw  thv  i-Hllol  temperature  &re 
appirmlly  dlMoiiiiauotu.  one  [lonlon  repteoeutiiii; 
no  rlmnge  o(  prcwure  corrupnniUng  to  a  change  of 
vutijTTie.  Above  th«  critical  t«nipcniiur«  the  iMthnr- 
mali  ure  continuous. 

Thn  RXpcrlmcnta  of  Dr.  Ramsay  were  ituulc  upon 
Iwritli)!^  anil  nihcr,  nnil  a  mlitiire  n(  rqnti.\  wrIgUta  i 
heiiiiiic  uii'l  ether.  In  oae  oxF"-riinviiT.  a  diiaoil  gin 
tube,  toini-'whil  ill  the  ■hupv  uf  an  hourvliuis,  was 
iubI.  One  end  al  the  tiilw  ww  partly  (illod  with 
Hllivr,  ati<t  WH*  lientcit  tn  nii  tni'llnci]  ponlilno.  Thf' 
ti(|utd  Fxpamivd  itnUI,  at  th«  niocu^tit  the  mfuisou 
illu|>pir.-irrd,  it  nearly  filled  tlie  lower  half  of  the  lube. 
Oil  ''O'llliiR,  thr  licgiiid  alt  conduiMHt  in  the  lower 
half. 

Tlie  iMpcriiuirnt  wua  vsrted  by  inverijntc  the  tube 
Jidi-r  ihn  menUcus  hud  dlsapjiuarej.  On  cooling, 
lliv  Uipiid  oondniiicd  In  tlic^  upper  bait  of  tlin  tnbe. 
The  tuba  wan  iiL'xl  inniiilaini'il  tor  some  timf  at  a 
l<impi>nil[ir(.'  abiivv  that  at  wliifh  the  tnenitcii"  dlsap* 
peared.  On  cooling,  un  eijiinl  qiiaiilily  tronducswl  In 
eacbdivislun  o(  tlio  luW.  Ii  whs  obficrvnd,  that.  After 
the  meuiiniB  Lnrl  liUspiieaird,  tbe  part  of  the  tube 
containing  llquUI  had  n  different  iudejE  ef  refnetlOD 
from  Ibo  oUicr  part, 

Tlie  conclUMOii  to  Iw  ilrawii  from  these  rrsnlta  Ii; 
that,  a^  aiul  ahove  Ibu  crlliuut  t>uinl,  the  ileaidty  of 
the  1i<iuld  Is  llM  same  u  tlial  uf  its  txturated  va|>ar: 
couteipunily,  »ti«r  a  iiiihrknc  tinui,  the  liquid  and 
Its  tapor  will  becuine  mixed.  Almvn  the  crttleal 
point,  tlie  surface  tenaioii  of  a  liquid  ilisappears. 

ThiH  coneliuion  Is  conDrtned  by  the  eiperiiuent*  of 
M.  C'allletellOmpt^^rrniJtu,  Feb.  2, 1A81)).  He  found 
iliat  when  the  lower  psit  uf  lilsexpnrlmenui  inbr  was 
filled  with  llqidd  carbonic  anhydride  at  a  teniiicrattiro 
of  !>*.■*■,  and  the  upper  pan  wn^fdled  with  liraud  gaa- 
eoiu  cart)i>nlR  nnhydilde.  a  pmiiiirc  of  a  liuiidrv.1  and 
dfty  to  two  hundred  almot^jibiin-a  was  liecaaiary  to 
caun  the  liquid  tu  mix  with  tin'  ifM-  At  (be  ti^gfi*- 
tion  of  Mr.  Jamln  {ConipSe*  renJua,  May  SI,  1883), 
hydrogen  wa*  siibstitntoit  fer  Ui«  air  tn  the  uppnr 
part  of  the  tube,  and  it  was  tlinn  tounil  ihat  a  ]ir«ater 
prttuurc  wa.1  tiecewsr^-  to  produce  the  mixture.  This 
result  would  nnr*isar!lT  follow  If  wc  siippoie  that  the 
mixture  tak>4  place  wlien  ilin  deTisillcs  of  the  tt'iuld 
and  the  gut  become  e'luul.  We  cannot  ssy  that  the 
lli)nld  ii  converted  Into  ga*  liy  preimre. 

Though  the  dcnaltli^s  of  a  llc|ulil  and  Its  ■uturaled 
vapor  are  equal,  above  llie  critical  fxitni,  ihn  two 
Hates  of  matter  are  still  dist!n;ulshMl  by  other  physi- 
cal propnrtlM.    Tbcti  Indiocaof  rdracUoo  are  diSer- 
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cnt:  th«  lliiulil  la  ca|i*b1e  of  ilbsolvioi;  folulu  which 
■M  IfHolnbta  In  the  vapor.  The  lutcr  I»et  b  trnvod 
by  the  «Kp«riineBb  ol  Hatiiuy  mid  Hiiciuth  (fVoc. 
roy.  MC.  Oct.,  18T9),  nnJ  alio  by  niiailHr  «i)Wriiii«itB 
of  Dr.  RMnMj.  A  himiII  pitvc  of  poUmlum  iodide 
WW  pUcnl  In  (tie  loir«T  part  of  th«  eipnrinienial  Uilw, 
which  wu  pwtir  filled  vritfa  mahTdroaa  mirobol.  Tl>« 
np|wr  pan  o(  tint  UHm  «ra»  fr<«  truoi  ak-obul,  btic  lu 
(tdm  ir«Meon(«d  vilh  a  Dim  of  ccTMallinv  paumiiim 
lod(i}«.  When  Ibe  lube  wna  beat«d  and  Ibc  mcnbcna 
dlmpp«at«<1.  th«  ul(  in  the  lower  part  of  tiM)  iub«  was 
disolred,  white  tluE  In  th«  ufjKrpHTl  KUtaliwd  un> 
fbADged.     Simitar  ob4i.-rvatl0na  wtrt  niaJi-  oti  Mwlne. 

Dr.  KaiiiMy's  tecood  pap«r  containK  the  IwilfaoniuJ 
liiiM  for  tM-iuine,  ether.  iui<l  n  mliiiiiw  nt  (ivriiiiw 
uiil  ether,  belnwand  iklK>Tn(rii>  rrilkal  t«uip<?ra(ur«i. 
The  apparatus  UMal  [■.■?«tiible<l  that  of  Andrein. 
Tb*  nuMI  ramarknble  feature  of  llie«n  lines  I*,  thai, 
below  the  4niti<->l  tompernliirv'  for  li«nsln«,  |1im« 
appear!  to  hi'  a  illmitiuiloii  of  prvmnre  coireopondlng 
to  a  ■Jimibntif'D  of  Tuluni?.  iiiutiediiit«l;  before  com- 
ple(«  condensation  tjkiM  pince.  Tbl*  plicnomvnon 
appears  verjr  tlightly  In  a  rolMnre  of  IwTiiIne  and 
eUier,  btit  (■  not  nppan-nl  in  eUiet  aioiib  It  bus 
beon  lafUEruoil  hy  Janes  Thonison  {Prt^.n^.  itae., 
tSit]  that  tb«  Iviihi-misls  for  all  smcs  might  hSTe 
•aa«whal  lhl<  form  below  llie  CTlllcsJ  lera|>«mure. 
Or.  ftanrov  cxptslni  11i«  fact  by  tnppoalng  Uiat  tbe 
molecnlni.  who'll  tli«  iiw  hm  lM.>en  coropr<s*ed  to  a 
MnalB  eiteni,  begin  lo  exert  mutual  attraction  and 
reliew'  tlis  pri-nure.  The  fncl  mav  be  cnnnectcd 
with  the  oh»erved  pbennmmiin  iliHt  tlie  monlKiu  ol 
beatlne  nmolnn  fa>ily  IIi4tilIzui^Ila()l«  until  ic  ran* 
ttbes,  wliPfWM  lli»  iix-niicui  oi  etlier  »oon  bneoinRS 
half.  At  the  part  of  tli«  bolhemial  iinJar  c>:>Bt(d- 
cnilon  the  nibscnnee  Is  vvldpnilj  tn  »  condltloD  of 
■in«tabl«  ci)nlllbfliim.  and  it  Is  difficult  lo  see  how 
IhU  part  of  ill*  CTirre  could  bare  been  delected  exp«r- 
taeniallT. 

Tbe  oiiJesJ  Umperatnre  and  pivmure  of  a  mis- 
IaT«  of  beusln"  nnd  nthcr  w«ra  fouml  to  be  uut  far 
nmovsd  ffocn  the  mean  at  tbe  criUoal  lerapeniam 
aad  ptTMSUtve  of  the  componenta. 

No  diric«l  eipcrlmenii  have  jvt  boon  made  loasccr* 
Ufn  ttbether  li'it  la  rvolvod  wbi'u  a  gM  If  vunverled 
hKo  liquid  by  pn'stitire  al  tetnperatiirei  above  It* 
critical  leniiM-ratitrc.  Mr.  Jnmln  coneludc*  thai  at 
and  beyoad  the  crillcnl  point  tb>>n'  l«  ik>  lal«nt  heal. 
Tfalu  coneloalon,  Iuiir«vcr.  iIdm  or>t  te«in  probubk; 
iIdcp  thn  nml«ctit:ir  omilituliou  uf  a  llqnld  and  IIk 
vapor  arc  prvbably  dilTerenl,  even  aboi«  ibe  critical 
tMnperatare. 

Tbe  onncliislons  which  K*nsar  dnvrs  frooi  bi« 
etperltnenis  Aiv  niniiueil  ap  »i  folloin :  — 

"  1°.  A  pu  may  be  ilHUied  w  a  boity  whoM  male- 
futn  uv  campnwl  r>f  n  nnKll  number  ft  atoms. 

"3°.  A  llqniil  m»]'  b«  re|ardfd  as  formed  of  ag< 
fttfUm  ot  gaseods  woledules,  (vnnlng  a  mon!  com- 
plex molvcule. 

'■3«.  Aboi-e  the  critical  pnlni,  Ui«  mailer  luay  cou- 
riu  wfaoUy  of  su  It  a  MiOlcii^nt  volume  be  al)av-ed, 
wboUj  of  ll>|Ulil  if  the  volume  be  RiAclcnti;  dlmln> 
Mied,oro(  anlstutv '>f  both  at  Iniermedlau  ToltiiDtii> 


That  mixture  U.  plivslcalljr  spmhlnx,  homoseiteoiit 
ta  the  same  senwe  as  a  mixtitre  of  oxygen  and  brdro- 
gta  gales  may  be  tennol  liomogemioaik." 


COIORBD  SKIES  AFTER  AN  ERUPTION 
OF  COTOl'AXl.' 

Tnx  rfiiurksble  sunsets  which  have  bt«n  reoenllT 
witnessed  upun  neveral  ocouioni  have  brouKbt  lo  my 
ratoltocUon  the  cli)l  more  reoiarlcable  eflecU  wliieh  I 
wlliiBased  In  ItMi  In  South  Amsrica,  dnrini;  an  ornp* 
UoB  of  CMapkxl;  and  a  pettisal  ot  yiKir  hiKhly  lnl«r- 
cslitip  letter  In  the  Ttmrm  of  the  Slh  tnM.  has  CMised 
me  to  turn  to  my  iwus,  with  the  result  of  flndlng 
that  In  levcral  points  tliey  appear  U>  bav«  sons  bca^ 
inc  upon  Ui«  loaiier  whivb  you  ]iav«  brought  befot* 
the  public. 

On  July  S.  IM^Iwaswnfasedlnansacentof  Cblm- 
boraxo,  and  wa>  encamped  on  Us  wralem  iJde  at  ir>,- 
MO feet  aboTiM)i« sea.  TlietiiortilDi;  wMllnc.  nnd  all 
llie  snrroniKllnseounlrT  was  frije  from  mirt.  B*f"re 
sunriM  ne  an*  tn  nur  north  IImi  crvat  ptak  of  Illinira. 
anillwnniv  miles  lo  lis  east,  ibesreatereoiMOf  Colo- 
psMtl;  bolD  u'iOuiut  a  eloud  around  ihem,  auti  the 
laiier  without  any  iniokc  iMuinf;  from  its  craier,  —  a 
most  unusual  clivnnulan<«:  Indeed,  tlili  was  the 
only  oocasinn  on  which  wenollceJtliev-nilnr  tree  from 
■moke  during  the  whole  of  our  tlay  in  Kciutdor. 
Culopoxl,  it  should  be  (aid.  lies  abbui  torty-liw  miles 
snuth  of  the  rquator,  anil  wa»  ill>lani  from  as  slsty- 
Ave  miles. 

We  bad  left  our  camp,  and  IumI  proeerded  several 
hundred  feel  upwanl*.  being  then  more  than  IO.(KW 
fe«t  above  the  tea,  when  we  obenrvcd  the  commence- 
ment »f  an  eruption  of  t'Diopakl.  At  r>,4S  A.M.aeaK' 
amnofBUiokcot  inky  blacluimsbegnn  to  rise  from  the 
crater.  It  went  npstralgbt  In  theair,  rapidly  carl  I  n|!, 
with  prodlKlons  velciciiy,  a«cl  In  lo**  than  a  minute 
hnd  risen  :tut,000  feet  above  the  rim  ot  tlie  cnUer.  1 
bad  ascended  Cotopaxi  sonic  months  earlier,  and  IimI 
found  thai  Its  helRht  was  Ill.IiOn  fe<ei.  We  knew  that 
w«  saw  from  oiir  stulinn  the  niijier  l".()c»>  feet  of  the 
voluano.  and  I  e«tininted  the  livl^-ht  of  llie  column  nf 
unoke  St  ilouble  the  height  tif  the  potllnn  leen  of  ihe 
mountain.  Tlie  tup  of  the  entumn  w»«  tbereforw 
nfntly  4Ci,(nn  feel,  atmve  tlvn  iva.  Al  that  elrvallon It 
eiic>)UiLlervd  a  iwucrful  wind  blowfnjg  frum  the  esst, 
sod  was  rapidly  bonie  fur  twenty  miles  lowatds  the 
Pacific  xenilng  to  Dpread  rerr  slightly,  and  remaining 
ot  Inky  blackness,  preeemlnj;  lli«  sppesraiicn  of  a 
gif^itic  inverted  i_  drawn  upon  an  uiherwtw  per- 
fectly clear  iky.  It  wns  then  cau^t  by  a  wind  btow- 
ing  from  Ihe  norlh,  ami  was  borne  towards  us.  and 
appeared  lospresul  rai>tdly  In  all  direrilnni.  As  thla 
cdoud  came  aean^r  and  nearer,  so,  ot  course.  II  seemet 
Jo  rise  higher  and  liiglwtr  in  the  sky.  aUhuuuh  it  was 
aRliuUv  dcKTitdlng.  Several  lioura  paued  liefore  tbe 
asb  commenced  to  Iniervene  between  iho  sun  and 
oaraelvm;  and,  when  ll  dkl  so.  we  witn<«snd  ellecta 
wblch  simply  amazed  us.     W*  saw  a  ^reen  iiin,  and 
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•acb  a  gnni  m  w«  Iisve  aVftr.  fiilicr  Uvfure  or  ajucp. 
Men  In  the  heaieiM.  W«  a»v  paicb«s  ur  nitean  of 
MNnMUIng  tike  mnllgrto-grecn  lu  tlieikf)  tm.i  Iboy 
(dunged  Ui  cqiiallj'  osUMn*  bJiMNl-riitIt,  or  to  nin.m> 
lirlck-dnal  Tv'iU,  »nd  tli«y  tti  >u  iu«laiil  ptwwil  to  t)ie 
color  of  l*riii«li«d  [»ppt^r  or  shiniiig  brani.  Had  wu 
liol  knowti  tbnt  ihcun  cffi-cu  nwi-  due  to  lUi-  pAuMge 
of  tbu  wli.  wc  mlglii  well  IiAvp  licoii  IUI«ii  n  Itli  ilrf uJ 
lnfl«ad  of  umaMitivot;  for  no  trutils  can  roiivv}'  ihv 
fAlnlMt  Idea  of  die  finpraiaivi:  ^ppeariuicri!  of  tt^ML- 
■Iratige  coloia  in  the  >ky.  Men  one  minute  and  pine 
tlie  ucxt,  remmbllug  nolbing  I«  which  Ihoy  cnn  !><■ 
praperljr  compared,  anil  siirpHMini!  In  itild  Intensity 
tliA  wlldMt  elloota  of  Ibu  muni  ^uri;uouH  aiiiiiiHIs. 

Theiwli  coinnK^nn^d  to  pusotcrliPiidnt  about  mid- 
diiy.  It  Iiad  irivi^llnl  (Including  It*  dolour  to  Ihn 
w««t|  cifihty-flvit  nillrt  In  a  Utll«morc1hanMXbour». 
At  I. Mil  coiimiciKUd  to  tall  on  l)i«  tuiniiiituf  Cliim- 
boruo.  aiiil.  )>Ffuiv  yte  l>^gan  to  dvsc^iid,  it  caiueil  Uie 
•nowF  auiumit  to  look  like  aplougbcdtlcld.  Tlicosli 
wan  cxtranrdiiiu'lly  Ann,  ax  you  will  percalve  by  tli« 
■ampin  I  npiiil  you.  li  OIkd  our  -eyrt  aui)  aoatrlla. 
rendotvd  PMinuaiid  drinlcinB  UupoViible,  and  ivdoocd 
iM  to  tinailiitisiliiuusli  hatidkvTcbieli.  It  pcnetralod 
every irhcfr, ;;»( Into  the  woiklng-pnitxnf  ln*tniiiieiil* 
and  IdI-i  Irickvd  l>uick.  Tin.-  baroiii«t«r  viApluj-^d  uii 
thr  fiiiiuiuil  WM  conied  with  it,  and  so  lumains  until 
tlii»  day.  Tint  wliicb  iw-'d  bcyimd  ui  niiuT.  Imvn 
biMin  fliMir  ■till.  It  Imvi'llvil  f.tr  in  onr  *oiilli,  uid 
nlM  Ml  ti4»vilyupi>uttiiit"  uiiil><-I'ai'Itli:.  llirid  iLiat 
tha  Siior  [mrliclm  do  not  weij:h  lliv  Inriily-Gvu  Ihuu- 
aandlh  jwrtof  B);riun.  nnd  tli«fitiir»la[om«iir<!li);li1er 
•till.  By  tlie  time  Wl-  niliirnoil  to  oui'  I'Ocampmciit, 
ilie  gmcMir  piirllcW  hud  (.tJltin  bp)i>iv  our  Icifl,  anil 
wvtn  Mttllti£  down  inio  lli«  vaJley  of  Ilii^  <.'biiiibo. 
Uio  boiioiu  of  wliich  waa  7,000  (pet  bencntli  o».  cuti»- 
iDig  U  to  appear  an  it  HIImI  wltli  Itiick  Mnokit.  TIi* 
filter  oncn  vm  Mill  iIumIiib  in  Ibu  ntr,  like  a  llsht  fotc, 
aiid  *o  cnnlliiii^d  until  niebtclowd  !ii. 

In  txincliieion,  J  v'uuld>ay  ibat  Ihe  teirnii  wbicb  I 
liave  «Dpl'j>cd  to  designate  tile  colon  wliidi  wcm 
seen  an;  liolli  Imult^iinio  and  Innxact.  Tbv  nmt 
ilriklng  Icuiiu-t  of  llie  vih>r>  wbicb  wra  ditplayed 
WCM  tboir  GStnurdinary  jtrvngtli.  llieir  extrcmi- 
CoatMneu.  and  their  ditilmllnrity  from  any  tliiu  or 
tone*  errr  seen  In  tlit^  shy.  evfn  during  *tiiirlMit  and 
•unMia  of  exceptional  brilliancy.  1'bey  werw  unlllce 
color*  for  itliicb  tbere  are  lecu^lied  lemi.i.  They 
commenced  to  be  »ecn  when  the  mh  liegnn  to  pnaa 
between  the  *un  and  oarHlvi»,  and  woro  not  *e«ii 
prevloiuJy.  TbecbunitM  troiu  one  hue  lo  another,  to 
which  1  hare  alluded,  had  obrioua  connection  with 
th«  tatying  dcniille*  of  the  cloud*  of  oali  thai|iA<*Rd; 
'  whld,  when  tboy  approached  ut,  spread  irrexulajly, 
and  wtro  »oni«iiiu<>«  thick  and  HometfmM  tight.  No 
oolora  wet«  •eon  after  the  cloud*  of  ojtli  pused  ovor- 
besd  Mid  •unomulcd  u>  on  all  side*. 

I  photogMphfd  my  party  on  the  »iuumit  of  Chim- 
boiwio  wlilltt  th«  nib  was  cuiuinencing  to  fall,  blnek- 
•itiag  the  inow-furmwi;  anil.  alitiani;h  the  nctcathe 
ia  aa  bod  ai  nitglii  Ih^  'xj>ccifi1.  it  U<riv\  au  hit«fv*t- 
log  touvnnlr  of  a  rvmarkable  uccaAioii. 

KnwAiin  WtiTMPBB, 


iSODERN  PHYSIOLOGICAL  LABORATO- 
RIES: WHAT  THEY  ARE  ASD  WHY 
TI/EY  ARE.'  —  n. 

We  huve  seen  Ihttt  HiUIorlatd  (bf  (nuiidaliou  of  Ibc 
kjiowleilgL-  Iliat  tlie  iHidyoI  one  of  the  hi|>bi'r  aiilniali 
wns  RUHinlially  an  a^tftt^a''""  "f  many  or|-a[ia,  e:*cb 
liayltiB  H  ^ort  of  life  of  ila  own,  and  in  health  co- 
operatiQK  h.-irinoniuusly  wltli  othori  (or  Ilin  common 
pKid.  In  ibe  cArlj  part  of  thl«  century,  befor«i  »cl- 
cntlilc  ihoiigfit  Iiad  (reed  ttMlf  from  mediaeval  i;uld- 
ancn,  iIiU  doctrine  aomclimea  took  (antoiilc  forms, 
t^  exaiuple:  a  aebool  arone  which  taught  that  each 
ot^n  rcprtacntcd  gonie  one  o(  Ifao  loa^r  anlmali. 
DuUol>.R«iyinond  r#]stes  that  iu  tS3S  lie  look  down 
iIjcm)  notes  at  ttie  l«cture*  of  the  pirofessor  of  niiihro- 
l«>Iogy :  — 

"  Karb  orsm  ct  the  liDiaui  badf  oiiwan  la  »  ^tnlluKD  utnal. 
U  «Ti  loitiiiM].  Flit  oXdmpU',  [b(v  frcdy  mowblr.  moUl,  knd  i>Uf>- 
pFly  tontUF  It  u  Qunli'Diili.  Tlivbiino  nf  thv  lOnK"''  l>iiUiieb*< 
le  iH)  othrr  iHinii  ii^  >liv  •fcelcion ;  but  tbir  cutilrAah  Iih  onli  oat 
bone,  and  oituiquriilljr  Hit*  boim  It  ulurliiil  lo  nu  atbtr.  H  M- 
Inn  ilul  iha  iDnBOr  )■  •  cunlciliti.'' 

lIowevM,  wliile  Profewor  .Stclfcna  and  hi*  (cUow- 
Irauicendcntallala  wrrc  tliporixins  almiit  organ*,  oth- 
ers nrcto  at  workMudylng  tlii'ii'ntrKftote;  and  ugre^ 
step  forward  wat  made  in  the  Qisl  jexr  of  our  century 
by  the  I'UblicalioQ  of  Bicbal's  'Anatomin  gi^iieraJc.' 
Biclut  ihowcd  that  the  otgani  of  ihit  body  were  not 
Ihu  ultimate  living  nnlt*.  hut  were  made  up  of  a  num- 
ber of  diHerejiI  iuierwoveu  lexuires,  ur  li»u««,  each 
having  vital  propertiet  of  Ita  own.  TbU  ilisoai«ty 
[Mved  Ibe  way  for  Schwann  nnd  .Schlcldcii,  who  Uld 
ihe  toutiiiailiui  of  th«  ccll-ibeoryiand  shomf-d,  that,  la 
ftiiidanienlal  •iniciure,  animals  and  plant*  are  alike, 
tlic  Uhfiiex  of  each  heliig  oisentiiilly  mode  up  of  ag- 
grt'j^aleti  of  inott!  or  lew  modified  niicroMopIc  living 
uoiU  called  cclli.  Oitr  own  gdiienlloii  ha*  M«n  Lit* 
completion  ol  Ihi*  doctrine  by  the  iluinoiistmioii  thai 
the  caamtlal  confeliluenl  of  the  cell  It  a  pceulUr  form 
of  matter  Darned  protoplasm,  ind  iJiat  all  tlw  »»«a- 
tial  pbenomeuB  of  life  can  Ui  inonlfoinl  by  K)lcr»> 
BCopfc  lump*  at  tills  material;  tliat  they  cuii  move, 
fcRd,  asalmllnie,  gruw.  and  multiply;  and  »till  fur- 
ihvr.  thai,  wherever  we  Ibid  any  cha»cleri»Ue  tIuJ 
ai'tiiity,  «c  find  loma  varleiy  nl  protoplaam.  Phyal- 
ology  thui  became  reduced,  in  it«  moat  genirral  t«ruiir 
to  a  *tudy  of  the  fiiculiia  of  protuplaim :  and       ~ 

pbology,  to  a  aludy  of  the  form*  which  units  or   

en^tc*  ot  units  ot  ptotoplaun.  or  ibolr  prodiKtSi 
rol^t  auMme.  Tlia  Uolsiiuii  of  botany,  xoiilogy,  anil 
phytloloKy,  wlili'li  wan  Ihieatened  [lin)U);b  tbc  la- 
created  division  of  labor,  brought  about  by  liicntaM! 
of  knowlcdgR,  nircasliaUng  a  lloiltallon  of  special 
*tudy  TO  frf'iue  one  Held  of  hiulu^'.  was  aierled;and 
llie  i'eason  wni  bIvbu  for  thai  principle  which  we  lia*e 
alwA}-*  insisled  upon  here,  — that  beginner*  ihoJl  be 
taught  tb«  broad  KonanJ  law*  ot  liviug  matter  before 
they  are  permitted  to  eagt^e  iu  the  ipecUl  »ludjr  of 
one  department  ot  btolog}-. 

If  I  be  a>ked,  whu  hatw  blologlcAl  science  lo  Sttt* 

cial,  and  physiology  in  particular,  done  (or  mankind 

•  CMieludtd  trom  Ho.  M,    AddnH  by  Dt.  11.  N*«*tl  U*iUB. 
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W  JUUifr  "»!  time  and  munpy  spent  on  Ibein  ilurins 
Uu  put  fifty  yurs,  1  eonfeu  I  think  It  >  perfectly 
fair  ^nwUon;  mmI  tonunawij  it  U  one  very  <uy  i« 
■BMTtr.  LMvInf  aside  tbu  fniittol.  practical  appHca- 
tloiu  of  biolci^iical  knowIeOgp  la  agracullure  km)  sHiii- 
tatlon.  I  will  c«n&iM!  myMlf  to  Immnllalo  apjilti^iitlonR 
ttt  ihe.  UnlogleaJ  tcl«i»o(«  to  ibe  utrance  of  ibe  ibeory, 
and,  M  a  eainei)aeiice,  of  tli«  art.  of  in«dicine. 

So  i<yitt  a)  tLv  lite  of  a  man  wu  lielitrred  to  bv  au 
tttenial  Mtncthing  apart  from  bin  body,  revMlng 
In  It  for  a  ohllc,  dUciuH«  wi^ra  nalnnilly  reganlod 
a«  tdinllar  03irln«k  eweiires  or  «i>litiv«,  nbleb  In- 
nd«  the  bwlj  (roni  with»ut,  aad  fougbt  tlie  '  riial 
(one.*  Thi-  iHiniiio*  sf  tbe  pbyskUn  was  to  drive 
out  tli«  invader  nithoiit  cxp«lliii(  tli0  villi  rplilu 
along  with  ii, — an  iintortmiaie  result,  which  only  loo 
often  happened.  To  the  jiliystojuiis  of  tbe  slileeiilh 
MDtiiry  H  fever  was  soiuv  myMMiou»,  citraneoua 
Ihlng,  to  Ik  bled,  or  «ireat«d,  at  itarrrd  out  of  the 
body,  tnncli  a*  lh«  DMdkliw  mutt  o(  ksva^e*  tr>'  to  KUe 
iKoA  by  beatlnu  luiiituuM  arouiid  llie  patient.  Onev 
llt«  waa  rev(iiuij>ed  aj  the  sum  iol«l  of  tlw  propenC« 
«(  the  orgaiu  cDrapotlnK  Iho  body,  «ucli  a  Ibeocy  of 
dt*«a*e  bccan>i\  uiiltinKble,  and  the  bail*  of  modcfii 
paUialoKy  w»»  laid.  I>ii«a9«  wai  no  louder  a  afMV- 
nal,  indivbible  eoaenee.  hut  tbe  remit  of  ehanga 
(n  the  structure  of  lonui  one  or  more  of  ih«  material 
eoniiliu«nu  of  ibobody,  leadlnfc  tosbnonuala<1lTily. 
Tha  ob>*^i  <j(  the  phjsicjaii  became,  imi  to  expel  an 
boafluary,  imioaletial  niuniy,  Imt  to  reKorv  the 
ill«rcd  eonttituciit  to  its  normal  condition. 

Tlin  next  HTx-al  debt  wlilrb  medlcin*  owoa  lo  blol- 
ify  It  Ibe  e«Ul>li>hmeDl  uf  (he  relhdcelriDe,  — of  ttie 
Cut  that  Ibe  holly  of  mchonruf  iib  is  mnde  iipof  niU- 
Itoiti  uf  liutc  hving  unlti.  rich  wllh  lu  own  propcc- 
bea,  and  #aeh  In  beallb  doiiiK  It*  urn  busiiieu  In  a 
Mrtain  way,  under  certain  cofidilioiis,  and  no  one  cell 
morr  thf  itaX  of  life  lino  any  other.  Thu  actliltln 
•(certain  cell*  may,  livtivd,  Iw  mnrn  tunilamnn tally 
lniporiBktlotli«Biainteii:tn<«of  IbefEeneral  lite  uf  the 
wb'>l«feRregal«  than  that  uf  other*;  but  Ihcve  eelli, 
Vhicli,  by  imiiioii  or  fuiu^lioit,  at«  more  cMentlal 
llut)  the  rati,  ffcre.  In  final  aiialy>li,  no  more  alli'o 
than  (h«y.  II«foc«  the  aM«p(ance  ot  tlie  cell-duo- 
Irtne,  pslbolo^Ma  ii«ie  praeiieally  dWtded  into  two 
camp*.  ■~  IIkiw  who  bellercd  that  all  dlwaHt  waji 
frimarlly  due  in  change*  In  the  nervMi*  *;tt«ai.  and 
tboM  who  atcribed  it  to  aileralioti  uf  the  bluud.  Hut 
«llfa  th«  puhllcation  ot  Tfrcbou's  -Cellular  pathol- 
ogy' all  thb  wai  eitan^.  Ph)->iclBiu  rocoKiitMil 
tikat  the  blond  and  ncrrea  inijchi  at  iIm  ouuet  be  all 
rlKht,»nd  yet  dl»ea««ort0iiate from ahDunualgroitih 
or  aAion  of  the  cellt  of  Tarioiu  organs.  TbU  new 
pMhology,  llltc  tbe  nldrr.  wax  tor  a  lime  canM  lo 
cxctsa.  Wo  now  know  that  there  may  be  general 
diMaMS  ptfmarity  due  to  diangea  In  the  neri'oai 
■yitem.  which  bindi  into  a  lolidarily  the  orgaiu  of 
thebody.  flfof  the  blood,  which  nourbilies  all;  hnt  we 
have  aUo  Kalned  ili<'  knowleilge  thai  very  many.  If 
not  Ibe  majuriCy,  uf  diseiisei  hare  a  local  origin,  dtie 
lo  local  caa>«,  wbLrh  mmt  be  dUcoTcn-d  If  lb*  dl»> 
caae  U  to  1'^  lUKi-isfHUy  combaied.  An  eni.'ineer, 
tt  he  find   bis  inachliieri  running  lioperfeclly.  may 


endeavor  to  orerMlne  thU  hy  balldiUf!  a  litfigeT  On  1b 
hlf  fumiiec,  and  loading  the  tafely-valte.  In  utlier 
word*,  be  may  nttrll'iite  Ihe  defen  to  t^ncral  rAiues; 
aod  In  (o  far  he  would  re«etnl>le  the  iM  pathoti>)(t>ta. 
But  tbe  skilled  mgitirer  would  do  sumelhinii  dl&er- 
eul.  If  be  touud  bis  ntachlncry  going  badly,  he 
would  not  ]uni|>  forthwIUi  lo  the  cancliuiao  ihat  it 
wa*  the  fault  of  the  furntice,  but  would  nxamlne 
erery  bearing  aiid  ptvot  In  his  matihinery,  and.  only 
when  be  found  these  oil  In  gond  workbig-order.  begili 
to  ihlivk  Ibe  dvfMt  lay  In  the  fnmnce  or  bolkr;  and 
lit  that  he  would  retremble  the  tuod«m  phyaldan  In- 
Urucled  In  the  cell-doctrine. 

A  third  contribution  of  biology  to  laedical  science 
I*  the  Rcmi'lbeory  as  t«  t)i«  muatlon  of  u  certain 
KTOup  uf  diseawe.  To  ii  w«  owe  atrea^ly  antiseptic 
sur^i-rj';  and  we  arn  uli  now  holding  our  brettlh  In  the 
fcm-iit  expectation  thjt  In  Ibe  near  future,  tiy  ila 
llght,wenisiybeabktof)ilbIicatlei-feTer,dlpbtherJa, 
and  phiblab,  DM  In  the  bwlies  of  ibn*e  we  love,  bnt 
in  tbe  breeding-place*.  In  dirt  anil  darhneM.  ot  cor- 
laln  microscopic  plants. 

Prom  ime-  point  of  tlew  iltn  j(nmnh«ory  may  mob 
ii  return  to  the  Idea  tliat  diiease*  are  external  entltln 
wblcfa  stuck  the  body:  hut  note  the  dUIemKM  IM- 
tw-cen  this  form  of  ih«  doctrlnaand  IhewMieat.  W« 
are  no  tourer  deattng  with  ImmnlMlal.  IntangtUa 
hy|H>lh«lk  Munc (Allies ,-  and  tli«  nwulem  pinctillooar 
nays.  "WfU,  show  me  tbe  bacteria,  anil  then  iwov* 
that  tliey  cso  cause  tlie  ditnue:  until  you  can  do 
that,  do  not  bother  nio  about  ihem." 

It  to  worlli  while,  in  passing,  to  note  that  these 
three  great  advances  in  medical  (liuUEht  were  hrwtight 
nboiit  by  rriearclie*  made  witliout  any  reference  t» 
meillchke.  Hall»r's  partJy  phyvtotuskal  rueorvb  into 
th«  properties  of  masries  luld  the  toondatloii  of  a 
rational  eopceptjoii  td  dlsnue.  The  rmearchea  ot 
Schwnun  on  the  ntlcroaeoplc  structure  of  plants,  and 
slr^ce  the:n  ot  i>th*r«  on  Ibn  simcture  of  tlie  lowest 
animals,  led  to  the  oelluUr  pMliuiOKy.  Antlwptlc 
surgeiyii  bused  wi  r««carcl>os  carried  out  for  the  sole 
pisrpOM  of  InrcUlfatlnc  the  question  as  to  sjiunuv- 
ueous  (eesieration.  Uy  trieiui  I>r.  Hllllnfis  baa  dc> 
scribed  "the  laiifiuid  scricnlific  swell,  wliJi  think*  It 
bad  style  to  be  practical,  niid  who  makes  it  a  |>olnl  to 
refrain  from  any  Innsi^atlMit  which  lead  lo  iiMfal 
re«ulls,  lesi  be  lulfihi  be  contoiinded  with  mm  prac- 
tical men."  Wull,  I  nm  sorry  for  Ihe  sw^l ;  because, 
tor  the  life  ot  mo,  1  cniinot  see  how  lie  can  niaka  any 
tnvMtiicatlons  at  all.  The  lurniltera  ol  hlsdaMIBIIBl 
anyhow  l>e  su  few  In  number  tliia  we  nwd  tiot  miidi 
grierc  oter  them,  rcrrsonally  I  uei*r  bste  met  with 
an  Invollgalor  who  would  not  \x  rejoiced  to  Sod  any 
tmlh  ditcovered  by  lilm  put  to  'pracilcat  iwc;  and  fr 
fe«l  sure  that  lu  itiis  day  and  iceiierntlon  Ui*  danger 
Is  rather  tliat  disproportloiule  nltentlun  will  be  de- 
TOtmi  to  praclioil  application*  of  diseoveriei)  already 
mnile,  (o  the  excJitston  ot  the  scaieh  for  new  (ruth. 
So  tar  as  phyaiolo^  is  concerned.  It  has  dnne  tar  more 
tor  practical  medklne,  since  It  began  its  own  Indo- 
ptndent  ttnwr,  Ihan  when  It  was  a  mere  liranch 
uf  Ibe  medical  cnrrictitum.  All  the  lilstory  of  the 
phyiieal  sciencn  tliowi  tliat  each  o(  Ihein  has  am- 
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trlbateil  li>  the  liippincu  >imI  wplfm  ut  mniikicil 
[a  iiniportton  u  It  h»  bivn  piiniual  hj  ll>  own 
nicLbnd*.  for  It*  own  radu,  by  iu  owti  rllwlplc*.  A« 
rcsiLn!*  phy*iolo<;,  tbU  i«  sirikitiitljr  lUutlniMJ  by  tt 
coin  pari  suii  of  Uie  laltie  to  ineilK'inc:  uf  tbe  gradas' 
tiuu  Uincs  of  I\iii(ian  nnil  German  tnedicAl  atudcnU. 
Ax  probably  yo»  all  know,  h  c.iiiiii'taK  for  llin  iloc- 
lorato  of  iBciIkJue  in  Uiose  •■uuntrnv,  m  in  ui^iiy 
RCbouis  faerv.  mimt  pres«tic  n  graduation  t1i«u.i  uii 
tom«  nibjiH:!  Fonocntnl  wllh  liia  aludicii.  Errry)««r 
•  NTIAln  nutnbor  *(iiitct  a  jihyslolofiif^i  b>|ilc  Tho 
Frnnch  »(uil«ul  uiiiaily  pick*  OM  some  prublom 
wlitcti  appean  Coliavu  »  illrMl  bearing  on  Uie  (liag> 
DO«ts  or  Ircatment  of  diacut.  while  the  Gcrmnn  t«ry 
aft«n  lako  up  lonio  pbysii'loijlcal  mallnr  wlilcb  on 
thn  Mirfncn  luia  niitliiri)!;  to  do  nilh  iu«dicbi«.  Kaw, 
any  odq  who  will  carefully  cunipari)  fur  a  serin  of 
jean  lite  gnuluntlon  tlicsp*  in  pbyiiology,  nt  Gmaiui 
Mid  French  raixlliUlrs,  will  dvai'ovnr  that  oran  the 
ipM^ial  pntciir^i  an  of  ni«i)iei)i'^  itsvlf  it  ti>-tlay  (ar 
moro  Indcbtvil  to  the  piiivly  wieDlillr-  i«w.-aT('lim  of 
ilie  (Ji-niiaii  inid«it»  ihiin  to  ihoac  o(  ihi-  Freuch, 
tinikrukcn  n-lcli  n  fppi^illc  prnctlcal  en<\  In  tI«iv. 
SUuatril  aa  «»  »halt  be  hi^re,  in  c1os»  flotation  (o  a 
nwlii^al  Kuhooi.  ami  yet  not  a  pan  o(  li.  I  believe  we 
•Iiali  b«  under  (he  bi-it  {HMlble  conditions  for  work. 
Not  under  loo  direct  prMsnrn  o(  the  InflnmoD  ol  Llic 
proroulonsl  frtaS  and  «luil«ula,  <'n  ihn  otii>  )mnd,  on 
the  other  wo  nhall  ■»>  kejit  infoinied  and  on  the  al«rt 
aa  [o  probkais  in  roedicine  capable  of  soluiion  liy 
[Vhyiiologlcnl  inclhnd*. 

I  mu>[  Atid  iiiii<>  Id  tay  k  f«w  wonl*  ax  to  ih«  ron- 
iMction  of  physiolocy  wllh  palbolu^  and  lherB|>eu- 
ticn.  The  btwlnrw  of  tlie  pbyilolc^tft  (wini;  to  ^tii 
a  thorough  knowledge  of  ilu^  proptrtlfii  and  fnnctlona 
of  oirry  tlMmc  antl  or^nn  nl  tlv  body,  hn  )iai  alwnya 
had  for  hi*  onn  purtii>*r»  in  ptw.'e  tbefie  ti»su<v»  nuil«ir 
abnormal  ivindtlions.  To  know  whal  &  muscle  or  a 
(lUnil  i>.  liR  liaa  lo  aiuUy  It  not  merely  In  ils  nonnal 
eondltlnn.  Inil  when  hcatcit  or  conl<'.J,  Mippliod  with 
oxyKMi  or  ilpprlveil  ■>[  it,  liilUnieil  or  ttaned,  anil 
Ml!  liow  II  IwhMvca  under  the  influence  of  curarl, 
atropine,  and  oilier  drugs.  Prom  Ihe  very  atari  of 
]diy*toh>||:)cal  lahoiaioriea.  a  icnnd  dcaj  of  lb«  *ork 
done  in  tli«iDha*n#i.'VMari1yho-nrettlly«Kperiini'ntal 
palliology  and  esperimeulnl  thempculici.  I  Juppoae 
to^nyUiatat  leoat  half  at  the  work  pnhllbhed  tnna 
phyaiologlcAl  latmrabir!^  mieht  be  CiMMd  and«r  Ube 
orolherof  Ihi'Sehead*.  And  whal  haiibe«nthefniit? 
lean  here  refer  only  to  one  or  ivocxiiraplea.  It  I*  not 
ton  much  loiay.  that,  though  InflamniaLlonlathvconi- 
mi>n«at  and  carliett  rtcosnlxcil  of  jiaiholo(ic»l  Bintv*, 
•m  really  knew  nuChinit  ahoul  it  until  Ihe  cxpui- 
•  menUdreaearcbcBOf  LUier.  Vtrchow.  andCohnheim; 
and  that  all  we  teftllr  know  aa  In  Ihe  nature  ol  fnver  la 
bnllton  thoilmllarritwaiTbi-Jirif  Ki^rnard,naiili^nh»in, 
Wood,  and  olhern.  A*  tu  lbura|wtt[ics.  «o  fur  u  giv- 
ing dows  of  medicine  in  coiicrrned,  It.  allll  In  Its  rcry 
Infancy,  bad  Ita  birth  as  an  exact  arkiic*  In  physl- 
ok^CAl  labaiMortc*-  Every  modeni  leit-bouk  on  the 
nU»>Ml  xHrw  au  account  uf  th«  physiological  iiclion 
ol  each  dms.  WbtU  the  future  may  liave  In  sUire  for 
tu  by  {inniiit  of  Uhw!  Inquiries  It  1*  hard  to  liinll- 


Tlie  work  of  Beruanl,  —  thuwlnit  iKhI  In  enrarl  wo 
hid  admg  that  would  pick  out  t-i  IheHhul^lxKl}'.  and 
act  upon,  onoapMlal  ut  of  tls«iic-<,  the  endings  of  Ihe 
n«rv«-flbr«t  In  ninacic —  and  tho  mults  of  tulwcqiient 
exact  experiwrnU  lu  lo  the  pr«cl*e  action  nf  many 
drugs  upon  individual  orKana  or  listues,  hold  i>iii  b«- 
fiir«  UB  a  hope  that  perhap*  at  noveryditlinl  day  Ibe 
ph;-»1cliin  will  know  axacUy.  and  In  dpuil.  what  every 
drug  he  puta  Into  hb  patient  l«  Eoinji  lo  do  in  blm, 

raibotugy  and  IherapeuUcs,  uhlle  aluK4t  ««wn(laJ 
hrBQebo*  of  (diyiiologieal  Inquiry,  have  neveitlielsta 
■  heir  own  special  aim*;  and,  now  that  Ibe  pliyaloIi>- 
gialM  have  proved  that  it  iv  poMlhle  lo  aitiily  tliMo 
■ubjeeis  ex peiimeji tally,  S'<k''^  lalwratoriM  fi«r  tbelr 
pnr»nlc  an  twlng  ersctcd  In  Qenniiny.  France,  and 
Etii:laiid.  These  labonOorlu  ar«<  dK-ckcd  with  pbyah 
ological  iustruincnis,  and  carry  on  Ih'ir  work  by 
phyilologjcal  methads.  Tho*e  nho  guide  them,  and 
those  who  work  In  thorn,  miwt  ho  trained  physiolo- 
gistai  it  not,  the  whole  buslnem  ofi«n  degtriietaiUa 
Into  H  mere  iliciug  of  tuinon  and  piiltins  up  of 
pickled  delonniiiea:  palhulogicnl  anHtomv  is  a  ve*y 
gooil  and  Imporlanl  thlni;  In  ilaolf,  but  It  ia  iwl  pit' 
Uofoyy.  LookliiK  at  Th*  vast  Held  of  pathological  aod 
thcrapeulic  reacarch  or>«n  Ui  us,  and  bearing  in  mind 
the  certainty  of  the  rich  han'est  for  munkind  which 
will  rowan!  those  who  work  on  It,  I  regard  ua  one 
i>t  my  chief  duties  here  Ti>  prepare  in  mund  phyit- 
ological  d<ictrine.  and  a  knowledge  of  the  nieibod* 
of  experiment,  amdcnts  who  will  aflerwaidi  enter 
laboralorle*  of  expcrliaenial  palliolosT  and  phar- 
mae^loiiT  in)mediai«ly  connected  with  our  ni«dlcal 
school. 

If  the  relsuona  of  the  biologlcnl  *dcuce»  to  modlclne 
b«  aiTch  ai  I  have  endeavored  to  point  out.  what  place 
should  ihey  occn|>y  lu  the  niediral  curricnliinif 
Tlial  [uen  Rlleil  for  research,  aiul  wllh  opportunity 
to  pursue  it,  sliould  be  U'alned  lu  thai  end.  i>  sll  well 
and  goriil ;  but  how  at>»nt  Ibe  ninety  per  oeni  who 
want  simply  lo  become  KOod  p(*ciltlon<>rt  of  medi- 
cine ?  Whiil  retnllon  Is  this  labor.ilory  to  iHild  to 
such  men.  who  nmy  come  to  ii.  inlendlng  afterward* 
to  enter  a  medical  school  °  Aa  a  pnrt  of  ilirir  ijene ra] 
colleBe-irninlngi,  of  ihut  oilucniton  of  »  gunilenian 
which  every  phjsleian  should  po«sej>«.  li  (Jiould  t-lve 
tlic.ni  ipecially  u  thorough  training  in  Ihe  general  Imin 
which  sovorii  livlRK  mailer,  without  tioubllng  thorn 
wilh  the  niiriulia''  of  t,v»l*ntatlc  ^oiVloKy  or  Ikotany;  it 
should  euahle  them  to  learn  huw  lu  distecL.  and  make 
them  well  BCquainled  vlth  the  anatomj'  of,  one  ot  the 
higher  BulmaU;  It  should  teach  them  bow  lo  use  a 
niiscroscope,  and  Ibe  tci-hnii|ut^  of  hlsloloKj',  ami 
linully,  by  lectures,  demon^lralion.  and  experiment, 
Riaki'  known  to  them  tile  broad  fnirl*  o(  phyaiolosy, 
ihe  means  by  which  lhn(>of.ici*  bate  been  aacortained, 
and  the  Mrl  of  biisis  on  which  Uiey  rest.  'Die  nun 
ao  trained,  while  ohtainlng  Ihe  mental  culture  which 
ho  would  pain  from  the  aliidy  of  any  other  acleiicc,  l« 
*t>vvlaily  equipped  for  th«siiidyotine<llrino.  Trained 
In  other  parta  uf  bis  (KneralcolleginlccourM  to  apeak 
and  write  his  own  language  correctly.  Imving  acquired 
a  fair  kiinwlcdgii  of  mathomallca  anil  I^llit,  able  to 
t«ad  at  l«aat  Kreiicli  and  Oennaii,  hniing  leani«d  Iha 
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clemflBU  <d  phfiiM  ami  eli«iiiiaii7,  kail.  In  kdditioi), 
bsvltis  ilndicd  ilw  atnwiurv  uid  properlte*  of  Uic 
huJihT  hoAft  bn  ean.nn  cntciing  tlic  (eclinU-ftl  »elKM)l. 
[ram  lli«  I'ety  Urn  Uirii  hi*  allcnllon  to  profcMUmaJ 
ddalU.  Kiiowiuic  ilrexdy  the  aiiMoiuy  oi  n  cot  or 
dog,  be  know*  •  grral  part  of  liiiimn  uiMomj,  nnd 
umiI  do  Itttic  bat  ncqiuam  hlnucU  wiib  itii.-  tui^iicnl 
and  medical  amUomj  of  oenaln  ngion*.  Rnuwiug 
nonnal  lilsuilo^-,  he  can  at  one*  nra  bta  aiUutliHi  to 
tlic  mlcnacopy  o(  diKMed  tb*u««.  Well  l**tract«il 
In  pbyoiologj,  bn  ran  dcrolv  hinu«1f  lo  lla  fniclical 
appKcalioiu  in  tbedlaKiKi*Uanil  treatinail  of  ili»ea*«. 
Tbe  dctnand  (or  uii  inipojraafnl  in  medical  educs- 
tion,  which  hu  been  mi  ImiiUy  beud  iu  England  aud 
Utiaeouairy  for  tonMir«u*>  >*(tlMnMrcItlilnkaf  it. 
tbe  tnore  I  frol  aMnred )  (o  be  tnH,  not,  M  ha*  bra'A  the 
«Me  in  Enslond.  b;  puuliii;  more  geaeral  Mlmea  into 
tbe  medleal-tchool  nuriculiuii,  but  bjr  ooBSning  Mat 
ttiior*  uricilj  to  purely  profueiofiel  tndntng.  and  by 
proTidiog.  as  ««  have  attMnpMd  10  do  here,  non- 
tcchnkal  rollegc-counea  tor  uiiderftradualo*.  which, 
whlln  gtilng  them  a  liberal  «ilu«attun,  shall  altuliave 
a  dieting  relation  to  tbeir  fatnrr  woik.  Penonally 
I  rtiganl  ft  »»  tbe  nuwl  Imporianl  of  my  diiile*,  (o 
pnpMK  Biad«ata  to  enter  medlnl  *choola  in  thia 
diy  or  elMwlMre. 

To  advance  our  knowledge  at  tlin  law*  ot  life  and 
keabli:  to  liii|uit«  lulo  ibe  phenomena  and  caiui-*  i4 
Jlli«a>r  t  lo  train  eipvriuiftiitera  in  palLology,  thera- 
peutic*, and  unitary  icicnn!:  to  fit  men  lo  underlako 
lb«  ttndy  of  th*  art  of  medicine,  —  tbe*e  arv  the 
■a]n  otijecta  of  oar  laboratory,  t  do  itot  know  that 
Ibcy  oui  be  better  Bumnied  up  than  in  Ibv  worda  <>f 
Ik»tartc>,  which  1  would  like  to  •«.■  eiip-avrd  orer  its 
fortal:  "  If  Ibcr*  ta  any  nican*  of  gi^ttln^  a  medical 
tbcory  has«d  on  infallible  d«iiMi«Mrailo»s,  tlial  I*  what 
I  an  now  inquiring." 


TBF,    CLOSING    REPORT    OF  tIAYDEtf'S 

suKVJir. 

7Vef/U  aamal  rtport  of  Iht  U.  S.  gtologioal  and 
gtogmjAiaH  tnrtey  of  tht  lemloriu  i  a  rtport  of 
pr«grt*»  of  tk€  ejrpiaratioH  m  Wj/aming  and  Idvho 
/orttejiMr  IfTS.  WaMaetoa,  Gm^ntmtnt prmt- 
ittyeffie*,  \&a.  2  rob.  8°.  With  portfolio  <d 
map*  and  panonunu*. 

Ik  Ik'u  Ktout  oelat-o  volumtut,  wjlh  an  nccoin- 
pomying  (Hirtrolio  of  miipi.  Dr.  llnvik-n  pn-- 
MDU  ttiv  tm.-irth  nnii  lift  iinniiitl  n'|K»Tt  of  thi; 
n«oIo(iical  siim-v  ofthc  t<trTitorM'«.  Wliik  tlic 
lale  reorgaoizalion  unA  coniioliilalion  oftlic  «ir- 
vcy*  which  have  \\*vn  occiipiml  in  the  scion- 
tifi'c  fiS|)loratioD  of  tlic  nest  is  indubitably  n 
rcry  tnarkod  step  in  advance,  it  \s  not  without 
a  measure  of  ivtfct  that  we  realise  thai  Dr. 
liayrlcii'a  fajDUUraod  alwars  welcom*  aunnal 
report  now  readies  as  for  the  last  tiin«.  It  ia 
p«rbn[>«  only  Umwo  bavioi;  aoiue  esperienoe  of 
mmilar  woi*k  wli4>  can  taWy  npjtrretnU^  tlx-  emv- 
gr  and  raaiotaiiiL-d  acivntiliu  vnthuaia»in  neces- 


sary for  tbe  conduct  of  an  organization  such  aa 
tliat  which  under  Dr.  Uayden  has  built  m>  tHWtd 
a  foundation  for  o<ir  ge<do)!ical  knowledge  of 
lliu  western  (Ktrt  of  the  «>iiiin«fit. 

1ti4!  viilun)UK  now  i«tiii>-d  con!>tlliit«  tlw  re* 
]>ort  for  IHTK,  tJie  cofivhiding  aeadon  of  ti«Id- 
work.  Great  can  baa  «videnlly  l*i!<^n  girtni  to 
tbe  otiting:  and  printing  of  tlio  report ;  and  tbe 
number  nnd  good  quality  of  tbi;  illnMrntiona 
and  maps  are  noteworthy  features.  Of  plates 
alon«,  ill  the  two  volumes,  there  ar«  over  two 
hundred  and  fifty  ;  and  most  of  them  are  excel- 
lent s|>ecliueua  of  litbof^phic  art. 

Thf  first  volume  is  devoted  chiefly  lo  |i«leon< 
tulogy  and  icoiilugv',  while  the  seeoiKt  may  Iw 
r<*gnrdrit  t\*  a  iiMiinoir  on  the  Yellowdtotu-  iiu- 
lion.ll  park.  Or.  C.  A.  While,  in  his  n;|>ort, 
under  Ihc  title  of '  Contribulionit  to  inveiK-Iimte 
psleonlolog}-.  No.  2,'  prevents  thn  mMX^nd  part 
of  his  descriptions  and  illustrations  of  crct»- 
ceouB  fossils.  This  is  followed  (as  parts  i  to 
8  of  tbe  eontributious)  by  papers  on  tertiary, 
Lanuuie.  Jurasaio,  triaasio,  and  oarbonifcroun 
foulla.  The  article  on  tbe  Laramte.  Iiiclud- 
iiig.  beaidea  the  descriptions  and  pbtcn  of  a 
iKiinlier  of  fornu,  a  arstennfttlc  enuiiicnition  of 
the  invi'rt^d)nite  fossils  of  the  group,  assinncs 
tlifi  chiiraetarr  of  a  syiio|Hiis  of  iU  fauna  invalu- 
abli^t  to  the  sUKli'iit  of  Uiis  period  of  gcvlogicnl 
historj'.  Mr.  Orestes  .SI.  John's  very  corapro- 
honsive  nod  systentatic  report  on  the  Wind 
Uiver  district  could  bo  done  Justice  to  only  in 
a  separate  note  of  some  length. 

Mr.  S.  H.  Sctidder's  report  on  the  tertiary 
lake-bastn  of  Florissant  is  next  in  order.  From 
tbta  place  m  number  of  foa«il  plaola  and  a  few 
fi.shi'.H  nni]  biriltt  liav<t  been  obtained  ;  hut  it  is 
»|X!ciBlly  reniurknble  for  the  wonderfully  numer* 
mis  reniainx  of  ioit«Ct«i  which  it  aironlii ;  '*_lmv- 
ing  yieldcti  in  a  single  suminrr  more  than  iloublc 
tlie  pumbcr  of  specimens  which  the  famous 
localities  at  Oeniugcn,  in  Uavaria,  furnished 
ileer  in  thirty  years."  The  fossils  oi-cur  iu 
fine-grained  volcanic  ash-beds,  which,  together 
with  coarser  materials  of  the  ?snio  origin, 
constitute  the  de|>osita  of  tlie  old  Iake-)>a6ln. 
The  age  of  the  beds  la  apparently  about  that 
of  the  otigooene,  and  the  climatic  conditions 
iiiay  have  resembled  those  of  the  iionhern 
shores  of  Uie  Rulf  of  Mexico  at  the  present 
day.  A  coinplel"  ilcucjiption  of  thu  insoi^  will 
he  awaited  witli  much  interc«l.  Mr.  I'aekanl's 
monograj>h  of  Uir  phyllo|)OtI  Criwliwca  of 
North  America,  haviug  been  nlrwidy  noUecd 
in  Seienett*  need  only  be  mentioned.  In  tlie 
l&tter  pait  of  the  first  volume,  Dr.  It.  W.  .Shii- 
ftildt  trcata  of  the  osteology  of  the  Catharlidae 
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ukI  Nort!i>Amoricnn  TctrnonidiM),  Ui4>  burrow- 
ing ow],  borncd  lurk,  atul  »lirikc. 

Od  the  Yollowstotio  iiiitioniil  pnik,  or  reser- 
vation ss  it  may  perhaps  more  Gtly  bo  called, 
much  hn«  already  been  nrilten,  botb  of  »  scien- 
tillo  and  populai- 
obaracteribiitUie 
second  volume  or 
the  present  roport 
ia  tiie  Qm  proxi* 
niat«-ly  L'oniplelv 
uxxiniit  or  ilA 
pbyisiiail  iinil  gw>- 
logicnl  rciiturc*. 
The  first  scien- 
tific  expiorntion 
of  this  wonderful 
region  iras  tbat  of 
the  survey  of  tbe 
leniiori€§iB  1871 
sod  1H(2:  and  it 
is  tai^ely  due  to 
Uw  pttrsotial  ef- 
fwrlo  (if  Dr.  Ilay- 
A«a  tbat  Ui<:  din- 
trictvraa«ct  »pnrl 
asanationidjuirk. 
Though  n'i>ort« 
more  or  le«s  gar- 
bled, of  its  gey- 
sers and  hot- 
springs,  wore 
ttom  an  early  pe- 
riod in  ciivulatjon 
ill  tliencflt.  tliL-y 
ir<-ru  not  KeiMir* 
ally  OTi^diu-u  ;  und 
it  is  a  it:miirl(ablo 
fact,  that  tliiK  n- 
gion,  in  tbi.-  tnidnt 
of  BO  much  nvtivc 
exploration  of  the 
west)  continued 
so  long  praeUcally 
unknown.  It  re- 
mained    for    the 

iibiquitouA  western  '  prospector '  to  afford  tomts 
intelligible  account  of  its  clismder  bolwcoo 
HS6»  and  1861) ;  and  Dr.  Hayden's  flist  explo- 
ration fitllomeil  not  long  Ihereaftor. 

Tbc  r<!i^crvHlion  i»  aStuated  mainly  in  north- 
western Wroroiiig,  but  embraees  also  jtorttoiis 
of  Idaho  and  Montiina.  Il  is  about  ti/)  by  .VI 
miles  in  esteot,  witb  aconipulfd  arcaof  3,<tl:i 
square  mile«.  of  trhicli  iK^iirl;^'  'MO  nquarc  mile* 
■n  occupied  by  lakes.  To  Ibc  north  and  eairt 
aie  bonnding  ranges  of  lofly  and  niggod  monn- 
tainH  :  but.  spiart  from  the  canons  of  the  rivers. 


th(!  region  itself  dOM  lot  abound  in  grand 
scenery,  consisting  ohifldy  of  high  mlling  pla- 
tciiua  (wvcrcd  willi  diirk  coniffimw  roi-»:*it,  but, 
along  the  bonlors  of  the  streams,  o]t«-ning  out 
into  the  attractive  park-like  countT\'  charac- 
teristic elsewhere 
of  many  of  the 
sub-alpine  valleys 
of  tJie  Rocky 
MounUius.  The 
mean  elevHtion, 
being  about  eight 
tliouKiind  fcctt 
rendftrH  il.  siiSjcct 
to  fVxMbi  through- 
oil  I  the  summer, 
ami  (jiiitc  unfit  for 
agricHllure :  in- 
deed, the  fitquent 
refciV'Dcc  to  snow- 
storms as  inter- 
fering with  the 
operationaof  1878 
would  alone  b« 
suHtcient  lo  indi- 
cate the  unb-aro 
tic  i-haraclcr  of 
the  (>limn(c. 

The  geology  of 
tl:c  park  is  re- 
ported on  by  Mr. 
W.  II.  Holmes, 
who  eairies  witb 
him  tbrougtionc  a 
(■lear  appreciation 
uf  the  bearing  of 
oliHfrvi.ll  faeis  on 
the  caiL-tcs  and 
history  of  the  i^e- 
tnarkablc  orents 
of  which  Ibis  por- 
tion of  the '  great 
divide'  has  been 
the  theatre. 
\Vhile  moat  of  the 
formfttioiifl  known 
in  the  north-west  are  represented  in  thi?  park,  ii 
glance  at  Uie  map  shows  that  tboso  of  volcanic 
origin  cover  by  far  the  greatest  area ;  ami  it  ia 
in  connectioit  with  these  that  its  special  fen- 
tures  have  been  develoix^l.  Vulcanic  conglom- 
erates of  l<,Ttiai-y  age  arc  (larticulurly  prominent, 
and  attain  in  some  placex  a  very  great  thickuess, 
Rbjolilc  prc|)onderiitc8,  but  basalts  also  fre- 
<l tic ntiy  occur :  nndtbc  existence  of  large  mass- 
es of  obsidian  or  volcanic  glass  is  a  point  both 
of  minemlogical,  and,  from  the  use  made  of  il 
by  the  Indians,  ethnological  interest. 
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From  Ui«  doopty  onxlwl  rnllej-  of  the  Yellow- 
stoDC,  almost  all  Uic  Tiivts  m  lo  the  prc-tcrtiuTF' 
hi9U»7  of  tbc  psrk  are  drawn ;  and  tbo  line  of 
this  rirer  appears  to  hnvc  b«on  dct«rniiiird  by 
a  great  fault  for  irfaich  a  minimum  estimate  of 
tfae  di9plac«meDt  is  given  at  lo.OOO  feet.  This 
fault  was  probably  syncbronoiifi  witb  th«  general 
Rock>'  Mountain  wpHft.  and  is  presnmed  to  be 
fa  more  ur  less  tlini^t  cauial  eoiineelioii  wilb 
ibe  «iilf«e(|ucnt  reitiurknhU!  tii.itofy  of  lh<-  dis- 
Irivl.  It  ia  not  a  Hiniple  lifentiir,  but  ii  bmik 
alORt;  wliidi  Ihv  edgi-n  of  the  etrata  \\a\r  Wen 
nrncli  dragged  ami  contorted,  partiviilnrly  on 
the  dtxippcd  side ;  appearing,  in  fact,  to  have 
the  cbaractcr  of  a  great  fl«xnre  pushed  to 
fracture.  On  its  northern  aide  ri^s  the  Yel- 
lowstone Range:  while  to  the  sonth.  in  the 
depraaaed  ar«a,  are  found  the  evidences  of 
that  prodlgfooa  volcanic  activity  of  wblcb  the 
actual  iliermal  (iheDotaena  arc  tbc  lodt  linger* 
lag  atagca. 

From  tliL'  older  tcrlbiry  to\M»  of  tbc  parte 
hftve  Ut-n  collctrliil  a  riiriIkt  of  plant*  whtdi 
I'rofMMir  Ix'stiiicrcux  n-fi'rst  to  the  1-Vrt  Union 
group :  bnt,  bcforv  the  inauguration  of  the  vol- 
canic periods,  these  beds,  together  with  the 
paleozoic  rocks, 
bad  been  deeply 
sonred  by  erosion. 
Tbe  earlier  Sows 
of  (racbyt«  »a*\ 
rbyolile  poured  In- 
to tbe  then  i^iat- 
ii^valluys  till  they 
were,  in  niany 
ctse«  at  leaKt.  en- 
tirely oblileratril. 
and  the  suecessor^ 
of  these  first  rivers 
forced  to  cut  new 
chanueU  having 
little  or  no  refer- 
ence to  tbe  \iOi\- 
lion  of  the  old. 
Subsequent  lavn- 
Itowa  again  (illnl 
tbe^e  later  valleys, 
and,  thro4igh  tbc 
COCe«cdiitg  bn'nl- 
tle  and  congl'T  i 
eritlc  epochs  ui' 
activity,  this  pio- 
C4!M  appears  to 
IwTo  been  repeated 

many  times.  The  entire  iwriod  of  volc:inIc  ao- 
livity  niu.xt  have  been  of  extremely  long  dura- 
tion.  and  may  liitve  lasted  through  a  great  [lart  of 
the  tertiary.    From  tbe  volcanic  conglomerates 
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of  .KnM'lbyat  Mountain,  planbi  of  up|)pr  mio* 
ocne  or  lower  pliocene  age  have  been  identified. 
Very  inucb  yet  remains,  liowcver,  to  be  di»- 
covere<t  in  the  history  of  this  prolonged  period, 
which,  in  ita  succession  of  volcanic  oothursts 
alternating  with  epochs  of  quiet  nver-worki 
mueh  resembles  that  of  the  clas-slc  tertiary  vol- 
canic region  of  central  Fran(«,  and  may.  nhen 
fully  dUolosed,  tell  as  IntercHinic  a  story.  In 
Anielbvt  Mounliitn  aomc  of  tbe  lateat  sl^^a 
arc  well  excm|)lilied.  and  wp  have.  pcrhapM.  the 
flnext  nenxvn  of  hnricti  en-<'t  fon.r«i»  ever  <U»- 
covered.  The  volciuiic  rocks,  hiTc  eliiirncter- 
istieallyconglotncrilie,  show  n  tliicknesH  of  five 
thousand  feet,  and  arc  charged  almost  through- 
out with  the  silicitled  remains  of  ancient  for- 
eeta.  The  lower  layeia  are  ccHnpAiatively  fine 
grained,  but  are  followed  by  eonglomenites 
whlcb  become  coarser  and  more  brccda-llke 
In  ascending,  but  arv  UirouKboul  Inlerbedded 
wttli  Man<Utonc«,  and  shaly  iiiyi-nt  lur^i-ty  tiifa- 
eeous  in  duiracter.  ami  appear  to  In-  partly 
wntei'-lir«lded  ami  (Mirtly  stdi.acrial.  Thi;  in- 
tervals ln'twecn  MiK-o'ssive  oniptions  tiavc  lieen 
soffidont  to  allow  tbe  surface  to  beoomo  clothed 
again  an<i  ^ain  by  a  heavy  forest-growth,  each 

of  which  bas  been 
destroyed  an<l  bur- 
ied in  tuni. 

There  can  be  Ut- 
tJc  doubt  that  tbe 
hot  •  springs  have 
Ix^n  coutiniiouHly 
in  exi«t«n<!e  *\atM 
lite  A-olcanfe  peri- 
od ;  and  actual  evi- 
dence of  tlicir  great 
antiquity  is  found 
in  tbe  occOTTence 
oflVagmenisof  the 
charaoteriatic  cal- 
careous dejioait  in 
some  of  the  high- 
er river- tetTaoca, 
since  Uie  forma- 
tion of  which  the 
Yellowstone  Ium 
cut  for  itwcir  a 
canon  a  Uioiutand 
feet  in  depth. 

For  an  account 
of  the  hot-sprioga 
and  geysers  as 
found  at  the  pres- 
ent day,  we  miitit.  however,  turn  to  tlie  second 
section  of  ihc  report,  in  which  Dr.  Peale  treats 
tlio  stiiiject  in  an  exhaustive  manner,  tabulat- 
ing over  two  ihousaod  spring*  and  scventy-oQO 
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ge3r8er8.  Tlw  iipriogs  show  some  evidence  of 
111)6417  aiTHUgeiDCDi.  but  dispose  themselves  for 
purposes  of  juveaii^ntlou  iu  a  eerleA  orgroujis. 
which  are  hj stetuiiiicjilly  deitciribMl,  muiijx^. 
aud  Illujttnited.  Tlii-i:ru|il.ioiisortliir)>niu-ipHl 
ge>'M.'nt  nm  UkliuliiUs)  with  the  [iiiiiiom;  of  in- 
VMtJ^ting  Uin  rcguliirity,  or  otht-rwisi;,  of  the 
eruption  pt^riods ;  mid,  id  colioctiug  aud  revicw- 


u]>per  geyser  basio  of  the  Fire-Hole  River  i 
and  the  dow  of  healed  water  is  here  so  sreat 
as  to  notably  aSecA  Uie  tmnjicraturv  of  the 
stream  itaelf.  In  thia  an-ji  nlonc,  not  quite 
fotir  miiiitro  mileK  in  extent,  440  springs  are 
known,  of  wiiit-h  SC  arc  veritable  goysera, 
»«>inc,  during  these  pnroxysiDa of  eniplioD,  pro- 
ducing oolumiiB  of  150  to  250  feet  in  height. 


tog  all  that  liii>  almidy  Ixhtii  ol>Korvv<l  on  thix 
point.  Dr.  i'eiilc  h.is  hml  hy  no  mi'iinit  a  light 
taak.  So  many  accounts  have  already  appeanil 
of  the  more  romnrkahle  gejsers  and  sprinyn, 
that  their  main  feature*  have  become  more  or 
leN.Hf»niiliartoall,  inBorara§  tlieyainbe  made 
•0  by  d(tscrIption.  The  Giant,  Cattle,  Grand, 
Old  Fiiilhfiil,  Giaiitcas,  Bee-Uive,  and  others 
of  tlio  bcwt  known  geii'aera,  are  included  in  Cbe 


Iiilhri<c<>ond 
part  of  hi*  n*- 
port.  Or.  I'cidc 
<leseribe»,      for 
purposes  of  com- 
pari8on.  the  gey- 
ser    districts     of 
^  Iceland  and  New 

'~  Zealand,  and  cat- 

alogues the  thermal  §])rings  of  the 
world,  lit  the  tUhxI,  nudtT  Die  title 
of  'Tlieriuu>h_>dnilogy.'  the  gen- 
eral featun-H  of  hol-ipringa  are  dts- 
tbeir  pliVMcid  and  tlwrmal  oondilions, 
formations  and  dc|>ositi<i,  and  geyseric  plicnom- 
wia,  are  reviewed,  bringing  out  many  |>oints  of 
inli-ivHt.  Th«t  geysers  of  .ill  parts  of  the  world 
are  eiwunlialty  similar  in  eharacler.  Those 
of  the  park  sire  rcmarkabk>  for  the  devel- 
opment of  cliimneys.  or  cones,  at  their  oriSoos. 
—  a  fact  aitiibatcd  to  the  greater  antiquity  of 
the  now  cxUting  vents,  but  nhlcb^  It  apjieara 


cussed: 
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eqaally  probable,  may  arise  from  the  greater 
dryoeaa  or  air  lo  tin-  fwirk  region  as  compared 
wlili  Uuu  of  IcelnutI  and  Xl-w  Zeataiid. 

'Il)4>  cbomi<-ul  invt^tigulioM  ot  Ibe  Vellowr* 
Moiie  uprin^  U  iiol  yH  HuIUt-utnlly  ownplfiU: 
for  tlicir  ■nttHractory  <-ln»isilic«tioii;  bat  tUcy 
Bjv  brwidly  ilividcd  by  Dr.  I'cak-  into  tliow  of 
i-nlc«nK>u».  »ilii?eoiis.  nud  aluminous  rhnract^r. 
Tbc  ao-talted  abiminoiis  springe,  bctDg  tho«e 
highly  charged  irith  mud.  or  matter  in  a  state 
of  n]§|>ensioD.  nill  doubtless  eventually  be 
relegated  to  one  or  other  of  tlie  nrat-named 
daBse«.  The  pos^ble  tbcrsjieutloal  value  of 
the  Mprin^  lt>  a.4  vcl  (iraLlieally  untested  ;  and 
it  l«  tu  Im:  n-miirkpd  in  Ihi.t  (.■o»nei4ioii,  tliat  lh« 
rlimutv  tu  NK-h  lut  in  any  vvcnl  to  be  iinfavur- 
tililc  tu  thoHc  sulTcring  rrom  debilitating  dis> 
fo^ir^.  A  few  oxiMTimcots  on  titv  color  of  the 
iratvrs  arc  recorded  :  but  these,  it  murt  )>e  txin- 
ffwii,  are  un««ilisfartory,  a»  the  Munplcs  had 
ItM-ii  long  in  bottle:  and.  apart  from  this,  it 
la  doubtful  vhetber  the  waters  of  the  park  oITer 
peoaliarities  bo  marked  as  to  tlirow  aiiy  im- 
poftaot  li^bt  ou  a  Kubject  which  liiia  already 
becD  elaborately  HiiKltctl  by  physicists  ana 
Gbcmisis. 

The  older  theory  of  gcyrr  action  risjniring 
n  steaiD-duimbor  wbiirh  blvR  oif.  frum  titm-  to 
lime,  through  a  K-ttcr-trap  conocrting  willi  a 
tahuUr  oriOM.  and  implying  a  quite  exocp- 
tioDsI  co-ordination  of  eircums<anc«K,  be«amo 


virtually  untenable  when  geyaera  were  discov- 
ered in  siieh  eonitiderable  uunibi-ra  In  dttferent 
cicgk)o».  Bun»cii*M  explnnati<m,  deiwwllng  on 
the  Ha|)Cr heating  of  water  umtrr  prt«sun^  iii 
tiHturvK,  or  UKirc  or  Ic«  tubular  rrvcpiacles, 
seriously  modified  iu  ai^uQ  by  local  dreiim- 
8t«nc«e<  is  considered  sufficient  to  acconiil  for 
the  observed  phenomena. 

Appended  lo  this  report,  is  «  valuable  bibli- 
ognphy  of  the  park,  and  of  the  literature  ti«at- 
ii^  of  ge.vaers  and  hot-9priiif;;8  generally. 

in  the  latter  pan  of  the  volume.  Mr.  (ianiiett 
reviews  thtr  gn^Tu|>lii<rnl  work  on  whieb  the 
excellent  mu]M  accompanying  the  rejwrt  are 
baai-d. 

Notwitli«tanding  tbc  amwmt  of  prcdM  in- 
formation now  made  nvailnblc  on  this  region, 
much  yet  evidently  remains  to  be  discovcrvd. 
llic  lleid-work  on  which  the  report  on  the  park 
is  bwed  extended  over  about  two  months  only  : 
and  tlie  observations  have  too  often  heon  of 
what  Mr.  Holmes  regretftilly  describes  as  the 
'  twenty-jlve-Hiile-a-day  kind.'  Armed  with 
the  pce^cnt  rf|K)rt.  enibodying  the  results  so  far 
obtAinci).  Mtoh  HCicntilic  visitor  for  along  time 
to  come  may  nell  iio|)i^  to  uitd  koiiw  iin)>ortnnt 
ncwf  fact*.  'Hie  delinilion  of  llw  catcltuteiit 
areas  fixHO  which  the  various  grouimofspHngft 
arc  supplied,  and  the  drcnlaUon  of  tlM-  under- 
ground waters,  may  be  specially  noted  as  an 
important  pwnt  scarcely  yet  totiched. 
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PiiBnloD  nitiioa  dak 

Jfot.S.—DT.  L.  W.  McCavreiiontitihaiihePcrrat 
method  for  eaiioutlui;  P.  O.  can  only  give  Hccuraie 
lesnb*  proviiliiigcblorinebeabMnL  Tbl>. bowever, 
it  nrliliKD  Ihc  cue  In  apallta,  auprriihixphalcs,  etc 
13«  ilion'fnra  (iropnou  a  inoillflcnClon.  —  dlMotvlnK 
lliB  tri-ar|t^itic  pliof|)hat«  fioui  the  Olt^r-intwr  nllb 
dilate  nitric  acii,  thereby  leMriiig  ili«  clilix'i'le,  uiiil 
pn>o«v(liDg  Bi  «nce  in  titrate  tlio  ulvcr  occorillDg  lo 
Vallhanli.  Hr  rru-rvn  (or  himsoit  lh«  prtTll«tB  of 
<]»vel«i>iiie  llic  •titijM-t. 

Jon.  10.  —  Dr.  H.-ilMeU  opentMl  a  iltvcUMliMi  U  to 
■hetlKr  EaclH  wu  a  suitable  lext-book  ti>relenien- 
lary  gaomcirlcal  IttMraclloa ;  —  Mr.  nn«  mwl  n  pitper 
en  SynUivtic  tolulloii  of  a  (-Im*  of  iimbliMni  in  mm- 
Ilnaani)  uSniaiaoa  the  partition  of  a  teKUienI  uf  a 
drcle;  — Professor  MacloikU.  Notes  on  biological 
■nicies  In  recent  fdi^uiIHc  H«l>ia;  — Dr.  McCay, 
Aaalffls  of  b««r  niait*  in  tlile  ot  .V#w  Jerwy; —  Ur. 
UeKeill,  l>-iennitiaii<in  of  ci>.onliuaiet  of  certain 
SUn  l*y  llie  merMiBii  drclf ;—  Pro(e«»or  Seoll.  The 
Isioprt?  Ilhc  peculiar  flattened  ibnpc  of  the  tplnal 
Mill  In  tiM  lamprsy  arise*  Uin  In  Inrial  Itfc,  and  1« 


ail  acquired  fei-nllarltr.  In  tbs  etobryo  the  <|i>nud 
tOOU  of  IbH  *plnal  uei\««  are  all  cenuccieit  bf  a  coan- 
mlasare,  which  alio  cunnecl*  tbc  tenth,  niiitb,  anil 
•cvnolh  iMrrra  toB«4li4!r,  and  irlib  the  (pInaJ  nerve*. 
This  CMniiiistero  aptxireitiiy  (units  tbo  latrml  ncrrir. 
The  Ibinl  iien-e  ailM-a  ImltptnuleDlly,  and  would 
»ecRi  lo  b«  of  Kgmcnial  value); —  rroleiauf  Otburii, 
A  mcthotl  of  doulile  loJcclloQ  irf  anatomical  spcci- 
ra«M  (by  Arst  Inj^ctiiiR  tin-  vtiii*  thioiigli  the  nrlerien 
wiib  blue  t,-elailne,  tlieii  liijecUiiic  ili<?  artiTiut  with 

plluirr  of  p.irin,  wliicli  is  nloppeil  iit  tlie  ca|nlinri«B, 
the  vein*  and  Artnl<4  can  be  readily  dUtinguiibcd); 
—  Profoasor  Yoiinit,  Tlie  c»u«p  of  liie  iiniuual  wui- 
itetj.  On  the  opectTum  uf  the  PoiivUn-oki  contei. 

Otian  Kald-BttanUlati'  dib 

Jan.  n. — Tbs  paper  o(  the  evening  wa*  by  Ur. 
£.  Odlnm.  M.A.,  uf  f'eiubroke,  'On  the  land-plaln* 
and  cbanKei  of  water-level  of  ibe  IJpper  Ottawa;* 
the;  portion  o(  the  tivcr  tpecially  referrn)  to  belujc  a 
stretch  of  some  forty  rollen  opposjle  the  toitn  of  Pmi- 
brokp,  und  *^it«ndliie  fn>iii  tli«  h«ail  nf  the  Coulonge 
Lake  lo  the  entrance  uf  the  r«acli  known  as  tbs  D*i^ 
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Birer.  The  dUtrict  thiii  liii^tuitvil  IIm  alone  Inliludo 
45*"  W.  bciB-Mn  toiigltudM  Tfi"  *(/  «inl  77^  10';  the 
town  at  Pamhroko  tHtlng  77°  IC)'.  wlih  an  elovjittoii 
»boT»(M-h^el  of  U3  feel.  At  lli«  u|ipfr«nd  o(  tta4 
dtHri«t  lbs  Ottawa  divide  iu  watvn,  aiid  eacln;l«t 
tbo  Iwge  Allumetie  liluid:  tb«  Culbule  Chtuttiel  on 
thi>  north  bnlns  narrnw,  itIiIIr  thi'  lonlhRin  an*  eX' 
p*n(ia*a  >4  Ui  lie  ktiowii  a*  tlie  L'pp>rraj\.l  I,ow«r  Al- 
luni«itv  I.«ki>».  Oil  ih«  Queb«c  iiliore  the  land  ria«t 
predpitoiuJy ;  ihe  LanrcniUn  Mountain*  Mltloin  n- 
<«dlitg  tnoro  Uian  a  mils,  itnd  at  timea  Tlntiiit  xhe«r 
from  ih«  waier'a  »d)(e  In  towerlnK  clltb  of  trap.  On 
tbe  Uat&rio  tide  tbu  laiul  li  ciMii|Kirativ«Ij'  unUulnt- 
iugi  and  rite*  bjr  a  lUMrulon  of  plainaui  Bcpnnilcil 
by  ridgei  of  rock,  or  by  lanxn*  of  hill*  sradually  In- 
osMlns  In  beljflii.  AfMr  a  unipliic  Jescrlpllon  of  the 
beautieg  of  this  iliBtrict.  tUe  writer  outUiUM]  the  princi- 
pal uinil-plalni  whii^h  conmlluie  a  large  portion  nf  thn 
atrppcK  of  the  (oiilbirn  ihorc,  nlld  poliitnl  nut  that 
ilinir  loT«lt  cvliicitlM  with  the  imtll-marlced  lerracM 
fouilJ  oil  Alluiuettu  Island  and  at  utUer  (Miiita  aloDJt 
Ihc  river.  Tlie  (omwtlon  o(  Ihcte  niid-iilBitis  wwi 
thnn  fully  dlnRuiird ;  ilikI  It  wm  claimed  that  they  hmt 
ondoubwilly  b««ii  formed  (rom  tliv  di'/ri»  tmnNpurteil 
by  lluwini:  watc^r  (roui  tho  rork  ratigcs  Ibnt  bound 
and  inlertccl  thrm.  and  toward  which  the  »iirfatro 
groitiiaJly  chanji^  friMn  Hne  (Aiid  (or  ociriulntially 
clay),  ihrau^b  coatMr  MiiiiHv  pebble*,  etc., u>  boirld«r». 
The  principal  plain  is  Uiat  calkd  tlie  CIialk-riT«r 
saud-plain,  Pitpntllng  from  near  rembroltp,  tiraitjr 
lollci  WMtwant.  It  l(  imeirttpu^l  toward  thn  lover 
end  by  bn>k«ii  rldjcM.  wfalcli  liarmoulse  in  pixitlon 
with  tli«  rapid*,  and  which  fanned  parts  of  barriora 
IwitiMii  a  bigliDr  leviri  wettvard  and  a  lower  kvei 
csutuard.  <)cca>lonal  nand-rldRC*  occur,  which  He  ho- 
iwei^n  tlie  aiiclvDt  mouths  of  riven,  ulnhi.-hKumeare 
now  eitini:!.  aiid  otheri,  as  tlit^  Prtawair.i  siiid  Miuk- 
nit.  ilill  dou'  ill  greatly  ditninlshcd  vnlumc.  Tlic 
two  principal  Ittvcb  (4  Xh\%  plain  corrra|Mind  with  twi) 
terrace)  boldly  markeO  on  lh«  LaurentUm  near  Lbv' 
head  of  Coulunt^e  Ldk«.  fully  thirty  lullo  nway.  .K 
talte  ai  Urs<^  a«.  or  larger  tliaii,  Superior  iniial  In  the 
put  have  hidden  In  ltat(reat  depth*  Alliimetti-  Itland, 
thn  rntlre  Pembroke  district,  and  adjai'unt  Roud- 
ptaliis,  as  well  aa  thouinnd*  of  the  now  arable  acres 
lying  loiranl  Itcnfretr.  Ai  Indicated  by  the  tcr. 
race*,  tbeni  liail  beoti  two  dltllnct  periods,  In  the 
flru  of  which  tbe  water  had  been  SOO  feet  de«'|}er,  \aA 
Ib  the  aeoond  100  fevt  (levpcr.  tlian  the  present  level. 
After  dcicrfbjng  the  coiutilutjon  of  Ibc  ^aii>  derivi?d 
(Oficellvely  from  tbo  gmiilte  or  trap  ridges,  and  their 


relative  capacities  for  a^'riculiure.  the  writer  very 
lucidly  and  inCerestiugly  explained  Ihc  changes,  aa 
witiieaied  by  him,  whidi  ar^  still  going  on  In  the 
dUtrlct,  and  the  manner  la  which,  by  the  Incessant 
weatheririjt  and  dt!iindation  of  the  rocks,  laiid-plaiua 
ou  a  smaller  scale  are  «t)ll  being  fonned.  The  pres- 
ent bartleri  wbloh  cauan  ilie  rapldn  Inlormptlng  oavl- 
Kallon  wore  "xplaiiiful  to  bo  ot  Tarylng  degrMt  of 
lianluess,  so  that  change  proceeds  more  rapidly  at 
certain  points.  Tliiu  the  channel  rock*  at  the  foot 
of  the  rlTcr-reach  in  quoitlon  am  oompoiicd  of  flna 
■andstotiR*  (Potsdam)  compacted  witb  hluUb  clay, 
aild  are  belne  rapidly  eroded ;  and  at  a  not  <rtcetdivelj 
remote  date  the  channel  will  be  so  towered  that  the 
upper  auii  lowi-r  1ak''.K  will  form  cme  nailgalito  level, 
whllr  tbq  rliannH  to  thn  w**t,  having  a  murli  banter 
bed-rock,  will  bi?  cbaiijced  to  IniiniHtkbie  rapids  by  Uie 
anbuideiice  of  the  lake  below  them.  Reicrencc  w»a 
niailc  to  variouii  older  channels  which  evfc 
former  hliflier  Irvnla  which  the  exlilcnrn  of  ter 
and  undoubted  wal«r-l!nes  fully  confinnod.  In 
discuMion  that  euiuei],  sereral  memlwrs  who  had 
vlalted  the  locality  and  othef  portions  of  the  Upper 
Ottawa  ttave  evidence  aa  to  lite  existence  ot  numer- 
oiM  tncet  of  old  water-curmnta  at  poluia  now  mooli 
above  the  present  leveU. 

Mr.  II.  M.  Ami  prcscnteil  a  lUt  ot  the  Cambrchslln- 
rlaii  tothlls  of  the  iielifhborhood.  contaitilni:  TZf^  spe- 
cies, and  prefiu^eJ  by  a  few  notes  aa  to  its  coinpihitjuu. 
Tlie  report  of  the  Reologlcai  acction  on  the  sumnier'i 
work  was  also  rfad,  and  the  prteldeni  announced  that 
clatses  in  botany  and  xoiilogy  would  be  held  weekly. 


FiaaUii)  iaitltDls,  FhUadelpUa. 

J<ttt.  IS. — Th«  annual  report  of  Itoard  of  maoa^r* 
exhibited  tUo  addition  of  a  hundred  and  lUirly-niue 
now  incmbeT*  during  1SS3,  and  of  over  three  Ihou- 
•aud  vnlnraR*  to  Ilie  library.  Preiiaratlom  for  the 
KlectricAl  exhibition,  to  be  held  during  iho  autumn 
of  ISiN.  are  iu  an  advanced  StAle.  A  national  oud- 
fcrcncc  of  eleciriciin.i  is  Iti  con  tempi  at  Ion.  Tbe  sob' 
Joct  ot  a ''  Proposed  ordinance  for  tlie  examination 
of  ileain-enKin^i"* ''  wa»  warmly  debated,  jiro  and 
con,  but  no  decLsive  action  was  taken.  Ur.  S.  Lloyd 
Wlegand  read  a  paper  defending  tlie  use  ot  cast  Iron 
In  the  conKruclion  i>t  steam -boilers,  ttliavlnff  been 
alleged  by  Nyetrom  and  othen  tbat  atenni-h&llets 
with  Bat  c&st'irun  heads  were  dangerous.  Tbe  sccre- 
tary'i  report  embraced  a  sumniary  of  engineering  and 
Industrial  progreM  for  the  pait  year. 


INTELLIOEyCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


Tba  0.&  naval  obMnstoty. 

Vlce-Adiulral  Siepheii  C.  Kowan  was  appointed 
July  1,  18^,  to  succeed  [te«r-Admini1  John  Itodgen 
as  auperlniendcni  of  the  observatory.  On  May  1, 
iSSH,  Vlce-Admlral  liowan  was  rollcrnl  tiy  Itcar- 
Admiral  It.  \V.  Shululdl.    The  report  of  Admiral 


Shufeldt  to  Cuiumodore  J.  U.  Wallter.  chief  ot  bureau 
(if  navigation,  under  dale  of  Oct.  2'2,  138.1,  covers  the 
work  of  the  ohscrratory  for  tbc  pait  y«ar. 
Tlie (leriBjnnd  of  ihc  observatory  In  as  follows;  — 
Rear- Admiral  K.  W.  Shufeldt,  «iipei1iit<>ndf^nt; 
Commander  W.  T.  Sampson,  assitiaul  tu  su|)t^riniend- 
ent;  lieutenant*.  Pendleton,  Uoore,  Bowman.  Gar- 
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»Iii,  Wlkon,  nunis,  S(i«*ll:  i-nBiiint,  Brown.'  AUen. 
"nijlar.  noognrtfl;  prufn^drm.  lUIl,  Ilorknct*,  Knit- 
BUD,  Frilb;;  kMlntaiil  lulmnoincriL,  Sklnn«r,  Win- 
lock,  P«iil;  H«rk.  TlioniiU  UiLrrtMiii:  L-oiu|>uUir,  W. 
U.Bruwn,  jun.  ;oonipuler*{tnuiHit  of  Vvduk),  WouiI> 
vwd.  Flint,  WI«Mn«r,  A.  Hull,  juii. ;  Inatruineul- 
m«ker,  W.  F.  G*nJn«r;  4tao  thrM  ntchaitii  aikI 

Tbe  npon.  wliich  It  not  yet  puUbfaed,  couUlua  ■ 
brief  kccouiit  of  iha  irorti  Koomplidicd  with  ibc 
prlncijul  IrMtriimviiU  ot  ttie  ohtwTnWry,  —  tliu  'M- 
Incti  and  9.0-iucIi  «quaturial«.  Ibu  tnuislt  cirele, 
lirtme  T«rtk«l  Mid  metliliui  tnuiail,  —  sikI  the  jiro^- 
nu  tn  Iha  chroiwiBiMcr  dcpirtntriil,  the  ih)p»naie»l 
oit  naatical  InslnioMiiia,  Ibe  librMy,  and  aifo  in  Uw 
rednctloii*  of  GillUs's  Zone*  of  18G0,  ISItl,  ISSS. 

ThB  tS-indi  f^tMleiriat.  —  This  iiiitiuiai^tit  htn  bMii 
In  cluu^  of  Prof.  A.  Hall,  with  I'rof.  R.  Fnibj  >i 
■MUtniii.  Mr.  0«otB»  Aoil«r«on  1*  «Di|>loj«d  a»  lui 
■Misiaiit  in  Ibe  dome.  Th«  caura*  coTcriiif  fur  Ilia 
<>I>»ti!Den[  ibedotoc  liaiill  tu«d,  nnd  acbaagetnlbe 
raiiius  and  InwPrlng  of  llil*  oovMtnx  lu*  txicn  midu 
In  ontar  to  avoid  tbe  fricliun  of  (he  wire  rope*.  Thm 
far  iht  new  arraii)(eui«ot  lias  vofkcil  w«||,  ThU 
equaloriil  hai  b<«it  enplofod.  ««  in  pr«ccdlns  yettn, 
for  th<r  t>b»cri«tl(>[i  of  double  xiare,  wii-llltn,  and 
conwt*.  Tbe  aMlellilea  of  Saturn.  L'ranus.  mid  Ne]'- 
nuie  have  heed  otiK^red;  and  we  Ii«ve  nuir  colk-clt^d 
a  tirgtf  number  of  obiRrvatlona  of  tbctc  ■atclllle*. 
The  rlngi:it>>aiurDhft*lieMioti^«iv<>i],  hiii  iioreBiark- 
ablit  <-liaii):M  have  h>?eii  iiuticMl.  In  tuxU  many  of 
tbe  al rati ^  plmiornvnii  frcrjUFiiiiy  dcictlbtd  in  pou- 
neclion  iritli  tbU  unlijiie  ring,  tbe  obdervcn  licro  foil 
IOM«  oil  till*  be«  nlAliie.  Iiuriiigi]M>gT«M*st  open- 
Ins  of  the  riiif>.  uhkb  ii  ii^^r  at  hand,  it  Is  itileiided 
to  nuke  n  *ei  o(  mlcn»ni«lri(r  mc-uurcs  of  the  dioion- 
iloaa  o(  the  ring.  Some  obmrTationii  for  aieJlar  par- 
allax hare  Immd  undertaken:  htil,  aa  Ibe  obanter 
reaidea  at  aome  dulaiK«  fniiD  Ibe  obfvrraiorjr.  iiiob 
work  t*  very  laborloaa,  and  It  weoia  bMler  tn  defer 
It  until  tnopeconTAnient  arranjementa  are  nui'le.  At 
ihi-  jireaenl  time  tlie  preseiiiy  iieeil  c>u  tfaia  liiuru- 
menl  is,  tlisl  ibe  observation*  of  *ateltit<^<  alrfudf 
ntade  •Iionld  be  dUeuitnl  (or  Ibc  parpoM  ol  e^rrarl- 
Itig  tbe  orblti  of  Ibcf  utellllffi,  aud  of  detcmiinlag 
the  mwiixi  ol  the  plantrti.  Tliis  diH'onioa  baa  been 
begun,  and  the  numerical  ealfutaiion*  ore  being  made 
by  Kn»i5in  W.  II.  .\11on  and  J.  .\.  lIongctrerfT. 

Th*  Ira ii»lt  circle.  —  This  Ingiriiiiieni,  hi  eiiancof 
Prof.  J.  K.  EaainiBii.  waa  eniployeil  In  (be  tnnie  cltua 
of  a-oik  »•  in  ISS1-*H,  The  obterrers  were  ProfeHor 
EailBiao.  -ind  Aubtant  ailnmoroer*  A.  K.  Skinner. 
Mite*  Ko<-fc.>.iixl  Vf.  C.  WiTiloftk.  Profe^nnr  KiUtniaii 
vat  al'^")!,  iri  riiatve  "f  a  iraii4it  of  Veiitii  purtj  al 
Cedar  Kryta.  Florida.  fr>ui  NVv.  1.  }»Si.  to  Jan.  I, 
1833.  Auiilant  niirunomer  Uiles  Kwk.  who  w*«  da- 
tidied  In  Sepiemtxir.  i  vt'.  for  duly  wKb  tbe  irtitill  of 
Veau*  party  at  .Sanli»«o,  Clillu.  w»>t  auiir  unlil  Feb. 
10.  IS^'I.  Tlie  wbule  number  of  obierviiioiii  made 
witta  tbe  tranvit  circle  front  Oet.  IK  lino,  to  Oct.  K, 
U93.tl3,SHa. 

>  AppotDUidpnJKMiirnrniiihiniUliv,  I'.H.X..  (ta-IJ,  IMS. 
•  BtumdcJ.  K#f .  I.  tUS.  b}  Per.  B.  M.  fwil. 


The  ineteorolofteal  obaervatlona  have  been  con- 
tinued.  aa  In  fonnor  j«mn,  by  (ba  watchmen. 

Tilt  9.£.f  HcA  t^aatvrlaL. — Thb  i  lutrumeni  ba«  b«»B 
In  charge  of  Comtnaoder  W.  T.  Sainpion,  aB»bl«d 
part  uf  the  time  by  l.leiit.  W.  E.  SeoelL.  and  part  of 
tbe  liiue  by  LIcut.  John  Oairlii.  It  baa  bneu  luod, 
na  ill  fanner  year*,  in  obeervatlona  of  lli«  pbeuomena 
of  Juplier'aaatellltes,  oecultatlonsbytbomacin,placei 
of  oooMia,  and  (or  obtaialiij  correctloni  to  tli«  epbeni- 
eria  pUoe*  of  minor  planota. 

Prtmr  wrlleal  fnafriiHw-nt.  —  Tbltinstntmefit  1*  iii 
dinrite  of  Lieiit.  C.  U.  Bowman,  oMiiied  by  £niign 
H.  Taylor.  Ob*«rvaiioni  iritli  it  weN  r«eonunenc«d 
Nov.  14,  l£(tJ-  Contlnuoii*  obiwrrallolM  han  bMQ 
reatrlctad  to  abotit  forty  atar*.  in  no  cnae  exceeding 
2^  Mnttb  dbtanee  when  on  the  iueri4lian:  and  tlieoe, 
nlth  one  exception,  have  been  elotcly  ooaflaed  to  tha 
time  of  tbe  two  iRMlma  of  nberraiion.  Tbe  one  Qx- 
ceptlon  rcferreit  lo  was  In  Ibe  cate  of  a  Lyrae.  wbich 
baa  boon  resuiarly  observed  tbroogboui  tbe  twenty* 
(otir  faoura,  hHiInf!  in  view  the  pusilblilty  of  a  deter- 
mlnaliOQ  of  lis  absolute  paraitax.  t'p  to  thli  tim* 
about  Ave  bundrcid  and  rl|[lity  ob«erra(kitiB  have  b«wt 
•ecurcd.  In  tbe  reduction*,  StraTe**  formulae  bave 
bean  lued;  and  the  labor  bui  l>een  greatly  iMaened 
by  tbe  UK  of  bin  uuxillarr  lalilra  for  the  prime  ver- 
tical trmntlL 

Afrrtdfdn  Imii^  inatrtunewt.  —  TliU  instrument  baa 
be«u  in  vbarfe  of  Lieut.  U.  It.  nartlt,  anil  I.tcuL  E. 
C.  Pendleton  liat  aiaUted.  Sinrr  July  in,  J.l«ui«, 
Pendleton  and  flarria  have  alternated  In  de(eriuiniii|[ 
llieconv>ciionof  tbeeiaodanl  inean-tlmeelock.  The 
neridlan  inmiit  inilrament  luui  !)«««  iiaod  for  liie 
observationB  of  otani  of  tbe  vlmtrfcan  4]>Aeiiifrfji  for 
clock  nnd  azimuth  cnrr«ction»,  aud  the  detenniiiatioiu 
of  the  right  aaoen^iona  of  tbe  lun,  moon,  nnd  major 
plaiiela.  Tlie  tolal  number  of  obiervallon*  of  tbo 
ebnnuter  nMntioned  I*  fourteen  huud(«d  aitd  etabl. 
Obauratlona  ham  been  uken  as  often  as  practteaUe, 
to  obtain  each  day  The  coireetlon  of  tbe  Miuidard 
mnan-time  elock  fur  settins  tn  correct  time  tlie  iran*- 
mlttlits  clock,  whldi  l>  uxsl  In  aeodinR  out  the  llnie- 
«i(^al*  front  the  ciirononieier-rouin,  and  in  rating  the 
cbrouoiueteta. 

Vatlso*]  nowiB. 

PiibUeaf folia.  —  Volume  4  of  the  '  Procevdinf*  of 
the  National  muieum '  kaa  Juat  bean  U<MMd  frotn  Ute 
Got«mmcnt  prlDilDn-ofHecL.  It  containa  103  (Mge*, 
anil  itieiudve  ST  articlei  by  34  ntilhors.  grouped  topi- 
cally an  lullowi;  mammali,  4;  bird*,  :!l;  roptiUe,  :d; 
A»lio«,4H;  niollu«kf,9;  crustacean*.  I ;  liioecta, ete.,2; 
plaiita,  fusnil  and  recent,  4;  nitneralsand  rucks,  3;  art 
and  induatrr,  I. 

CatUn  /adiiR  jmMiny*,  —'the  Cailin  oollocllon  of 
Indian  paiutinj3  recenlty  )pien  tu  ttie  inuaeam  by 
Jlra.  Joaepb  Ilnrriion  of  PliilndvlpbLa.  is  now  being 
prepcimd  lor  cxhiblilun-  Ttiix  collection  conatKs  of 
over  »ix  liundrvd  paintings,  clii<'ll>  portralu  nud  do- 
lineatiotiv  uf  ceremotiie*.  gnm^H,  and  hnutilV-scanM, 
made  by  the  anlii  during  eight  yeara'  residence  IB 
tbo  wcsivrii  C^rriiorlM,  Mexico,  and  Britiih  Xortb 
America,  previous  to  ItMtl.     It  cnnialns  authenticated 


no 


SCIENCE. 


[Vqu  III..  No.  51. 


jioritulu  t'f  llir*".'  Iiundri-d  jnd  fifty  men  «nil  woncn. 
*nd  utf-r  ilixcL>  thouuniT  flfciirv*  o(  Indlnns  ot  Ib« 
lrib«s  known  ac  Hiwn,  t'oiox.  Koiiim.  Om^M,  Cn- 
iiiMticbRa,  PawufM.  Kiumu.  ^ioux.  Oinniina,  MiaMin- 
ri«i,  U*ni}*iiB,  Flaitivdidt.  Blsckfrct,  Cnvit,  Groa 
V>ntr««,  Crc«*,  Aulncbolnn,  Chli'i'cna*,  Iroqnoi*. 
OctiiwM,  Wlnnchafoe*,  »n(l  tw*iily-»«»en  ulbur  irltc*. 
lu  T3lu«  M  ft  r«cord  ot  etlinologic*!  cbsncien  i»  in- 
Mltni»bl«. 

There  w«r«  Iwoeolloctloni,— onft«on«li>tliiKof  the 
original  palntln(t»  done  In  r.be  Belil,  cshlbiioil  \<j  Me. 
Cultn  tor  inKuy  jrears  in  Etirupe:  the  oliier.  i?i>p[«« 
made  M  &  later  dace,  wbic^h  wiu  cxliibiied  In  the  old 
8n>il)isoniaD  building  many  ycjir*  ngn,  and  now  the 
proprrtyof  Mr.  CHElin'shclr*.  The  CoIlecUoii  Rlvr-n 
lo  ili«  miiieuni  Is  ilie  original  one,  aud  la  rv^nli-d  by 
artl»tt  and  etiinologlila  u  by  tar  tlie  raosi  vnJuable. 
The  pivture«,  whlnh  hare  been  for  flfecnn  ycaii  stored 
away  in  a  wardioUM  in  Pliiladelphia,  ure  in  a  remark- 
ably sond  slate  ot  tiKwtrvatiun. 

'riiere  are  also  on  eihtbStlon  live  puintingii  by  Sliin- 
ley,  —  all  Ihnt  rrnialni  ol  the  Sianloy  i-ii1  lection  of 
IndlAn  paiiitititt*  de»(royed  by  the  Hn  in  Ihe  t>inltli- 
•onUn  biilldiijs  hi  IB&V 

yaval  'iffierrt  In  thu  muimim.  —  In  eontlnunnce  of 
the  pulicry  adopted  two  y«aiii  stfft,  the  iRCrftary  i>I 
ihir  navy  li.i*  iletaiied  six  im>rv  eimiput  ti>  duty  in  llie 
miiMiim.  These  an?  gmdoales  of  tlie  Nnval  acud- 
eniy  In  Ihe  diiuw*  of  IK77-T1),  who  hnvc  just  flniihed 
their  flral  Ihm'  y^art'  rniinn,  anil  will  now  Klve  two 
yt*r*  to  nclontlrsi'  work  under  tlie  ■iir(icti<>n  ol  the 
oflleert  ol  the  miiKeuin.  Ur.  C.  S.  UcClniu  )ia«  he«n 
aui(nied  (o  the  dcpanmrni  of  ii»r1nu  inverlrbrati^i ; 
Ur.  C.  11.  Harlow,  to  thai  of  art*  and  <ndu«rl<-«; 
Mr.  H.  M,  Wiuiil.  to  inetaliiirs; :  Mr.  U.  S.  Knspp 
and  Mr.  O.  G.  Dodge,  lo  minerklogy. 

i>epartniriiC  f)f  mtni(Tiil'iini.—FTot.  F.  W.  Clarke, 
cbctnltl  of  the  Oi^oiiijiical  •urvey,  bai  been  appniiiled 
honorary  •'Nnivur  of  mineral*,  and  i*  preparini:  a  »e- 
ri«M  of  luinural!)  fur  exhibition.  Mr.  W.  S.  Veale*. 
lid  in  the  niuiciiin,  who  hu  be«n  In  Irnipnrary  rharge 
of  tlie  mlniralii  olnee  [lie  deitib  ot  Dr.  Ilawes,  ihe 
fomiar  (iirnlor,  is  acline  as  oaaiilant  in  this  depart- 
ment. 

Mr.  Joiepli  Willcos  of  rfailadrlpbiA  ht»  (lcpo*Uc<I 
bis  eollecllon  of  Anir.rli^n  mlneraix  In  the  tnntrutn, 
and  one  llioiiMtid  of  the  choii-eat  ipecini^na  have 
been  placed  on  eihthition. 

Jboifa  tnd  leiiilr*.  —Mr.  Roniyn  niicheonit  Is 
•cling  n*  aHlitnni  rurator,  bavins  '■>  eliarfie  the  col. 
lection*  ut  rvodM  and  lesliie^  The  colleulinn  i*  wry 
rich  in  Ihe  lejiile  products  of  iJie  Indians,  and  has 
evnsiilemblc  qunntlllc^  of  ftiod-inRiarlHli  acqnlred 
from  foreign  goveTiiiiJVDia  ai  tbe  close  u(  tbe  Fhlla- 
delptita  ex  hi  billon. 

ik}itonrllnn«  fn  Corco.  —  Mr.  Pierre  T,.  Joiiy.  of  the 
iniiMUin  stall,  ia  altacbeil  lo  tbe  .\inerimu  eniba««y 
In  Corea.  and  in  innhing  toidogieai  eipiomtioDL  ICn- 
•igti  J.  C.  Bemuduii,  r.S.N..  has  sailed  for(>iroa,  lo 
qienil  two  yenrs  In  ethnological  and  nitneralogical 
exploration*.  Mr.  Kernaduu  was  one  of  the  oSh^cn 
detailed  to  duly  at  llie  miiseum  last  year. 

Vvj/oge   '/tit    .llnmroju.— The   si  camer  Alba- 


tross sailed  trMn  XorTolb.  Jan.  B.  for  a  fuiir-nmritb*' 
eruise  in  iho  Caribbean  Sen.  In  tli«  service  of  the 
hydrosraphlc  ofUce  of  the  navy.  I4hn  Is  under  com- 
niaad  of  Lieut.  Z.  h.  Tanner,  and  carries  a  sjnicJal 
staff  of  uMitogicat  wirliers.  including  Mr  J.  E.  B«ne- 
diel,  DHturallsI  In  charge;  Mr.  Wlllard  Nye,  jun.; 
and  Knsigns  Miner,  Garrell,  and  Ack«raian,  U.S.K., 
i>r  tJie  museum  staff. 

.Vammaf  <lei>arlmrnl.  —  Mr.  Frederick  W.  True, 
cumlorof  mnmrniln.  Is  In  Knuland.  studying  methods 
of  invcMigation  and  mntiniin  ail  in  I  nil  teuton  wllh 
Pr^ifetsor  Flower,  at  tlie  Kotal  college  of  Hurtnona 
In  London. 

P'or<rni{iil/er<i.  —  Pmf.  L.  A.  Lee  of  Oowdoin  col- 
lege  was  in  WatJiiiiglon,  Jan.  8  to  Jan,  K  studying 
the  museum  colleulions  ot  foramlultera  with  mfer- 
ence  to  bU  Invesilgailons  upon  Uie  materials  obtained 
b]r  th«  PIsli  cnmmfitsinn. 

Dirtttor't  office.  —  During  tlie  reconsimctlon  of 
the  eut  end  of  llie  Sioilbsonian  huililintt,  FrofcsnoT 
Itaird  Is  occupying  in  ofBce  in  Ibe  north-west  pavilion 
o(  till-  iniisenui. 


KOTES  AND  NEWS. 

All  the  parties  sent  out  hy  tlM'  various  got-eni- 
ineiils  al  tli«  suggestion  of  the  Inltmatlonal  polar 
commission  bnvo  returned  home  safely,  and  wtlh 
valnable  nictPornloKlcnl  and  mognellc  records,  itith 
the  eiceplion  of  three.  The  Itnsilan  station  at  Ihe 
mouih  of  the  LetiLL  will  cuiilinue  lis  work  for  another 
year,  on  account  of  dclny  from  slormi  In  reacbltig  lie 
d««iinnti<-ii.  Thi'  Finnish,  at  Sodankyta.  allhoaub  It 
hu  fiulslied  on--  B""d  yesj-'s  work,  trill  continue  for 
anotber,  as  tbe  government  o(  Finland  has  supplied 
the  ncpctsHry  funds.  The  mlslortuiwa  ot  thi'  Greely 
party  are  loo  well  known. 

—  The  first  number  »t  the  .'luJI^  publislied  under 
the  uuspJoes  of  thu  newly  uifMiiied  Anirricnn  umU 
thologlsts'  union,  closely  reBcmbles  the  Bulletin  of 
the  Nuttall  club,  of  which  it  is  the  conllnualion,  and 
bids  fair  lo  be  a  cicillt  to  American  ornitholugists. 
An  excellent  colored  plate  forms  a  f  n>nilsplccc  to  the 
number,  and  tbe  articles  ate  varied  and  Interesting. 
One  would  |ii>rhap*  justly  complain  of  the  sjHico 
gii-eu  to  dispuiesoyer  Word',  and  lamoni  tlie  entire 
ahsen<'e  of  papers  u|H)n  either  the  aiiatt.my  or  Ibc 
general  structnrf  of  birds,  but  these  are  |H>rlia{«  10 
come  in  tuluie  iiutnberH;  and  Ihere  Is  n  plouant  fla- 
vor of  careful  uut-door  ulincrvuiliin  running  tlirough 
xome  ot  Ihe  papers,  sucli  as  those  of  Ueasr«.  I)r«wst«r, 
Harrows,  and  Bicknell.  The  rifeet  of  the  lonnsUoQ 
of  tbe  union  tour  tnuiilhs  agi-i.  Is  alreaily  seen  in  the 
plan  ofteral  by  thecommllleecli.itged  wlih  tbe  sub- 
jecl  for  co-oiierallvn  work  in  tbe  study  of  t>ird-iiiigi«- 
lion  on  this  coiillnenl.  W*  think  a  brief  aceuuni  o( 
the  forioaliou  and  purpose  ot  the  union  would  lutv« 
been  a  filling  introduclloD  lo  tbe  number. 

—  Prote»»or  P.  M.  Snow  of  the  irnlverstty  of  Kan- 
MS.  (roui  ohtervalioDs  taken  at  Lawrence,  report* 
that  only  three  Decembem  in  the  pnsl  aixieeu  yt^am 
have  lienn  milder  llun  tlut  just  passed,  —  ISTG.  16T7, 
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Mul  19^1.  Tliar*  wcie  rcrr  few  iUj«  dorlng  the 
noiitli  in  «hi«b  liullilinj;  opvniioiM  wrra  not  iiir- 

Urrij-  piuhvd.  The  iky  wu  cliaMf,  tlii!  wiiid  »»• 
hither,  >nil  Um!  rmlnUll  wxt  mon  tbaa  fi(ly  per  cent 
Bn«ll«r,  Uwn  tb«  December  kvorafc.  Tbc  iv-mark»- 
Me  prolonged  crtmsoii  anil  oniiici>  «uii»el  Rl<-<>'.  "  lilcli 
«a«  obMr«ed  In  the  lau  wi>ek  of  Nuti^iiiIht,  coiitlti- 
hH  wItU  *  KimavbU  Inunoliicat  briUUiKy  duriug 
U>v  wouih  of  l>ec«mb«r. 

—We  take  Ui«  (oUowiiif  p«nonal  Doie*  Irom  .Va> 
(we:  — 

l*r»(.  W.  n.  llKlnt'ith  hu  liccti  uWted  to  tli«  pn>- 
fw«i>fBlil|>af  tncnpArstiveftiialoinjIn  Trinity  calli^gc, 
DoMin,  rifr  Pro(»nor  MacaliMer,  F.II.!<.,  »li'>  rt- 
tigatd  aa  bb  •ppoliittiiirnt  lo  ilie  aiutuiiiy  I'hair  at 

CSMbridiia. Ity    the    duth  of    the  well-known 

mulinnstleUii.  th<-  Kpt.  W.  Kobnrta,  il.A..,  the  Kav. 
KUhvt)  TowtiBentl.  M.A.,  K.RS.,  bemmpi  >  amior 
fcflow  of  Trinity  colkgr.  Dublin.  llier«by  Tartiiiiit 
the  pmfpaMraJilp  ot  anliirnl  philosophy  held  by  him 

■ince  l8Tt>, Thi  Tji«tncy  in  the  profraorvhlp  at 

g«alaST  umI  mineittloey.  in  th0  Unlvenlirol  Ihihlln, 
bM  bMii  Ailed  by  Ihe  eleelloii  of  ProfMSor  SuIIm  of 
Unlimdiy  rollege.  DriMol.  Thl«  «ppoiutment  will 
give  Ktv»\  •Mlntai'Uon,  luiil  will  afford  Ur.  Sollv 
lu^  opputtiiiillii-s  tor  paleoniolofical  rtvoareli;  the 
lajT^  Follrctloiti  of  fusiil  plants  aad  verWIiraias  In 
lb«  miumm  In  Ihiblln  remaining  to  ihU  day  alinMt 

aithnown  M.   Hmiienn.  wlio  waa  only   rrccnlly 

i^olirtml  dir<Ktnr  of  ibe  tlru**els  iib>ervaiorT,  ha* 
ffuigncd  liU  post:  bihI  li  ii  rtipottfd  ihut  H-  d«  Kmi' 
kolly  of  OtalU  obwrVAlory,  Hungary,  will  auceeed 
tarn. 

—  Tlic  Swoliih  government  inienib  toMtablMis 
bouiiko-phyiloloslcal  Italian  in  ilic  north  of  Swedeu 
tmr  lli«  Uddy  of  tli«  flora  aiid  the  dUenaei  of  the 
CK^  In  that  part  of  lli«  country. 

—  The  Flnalab  got-ernmeot  haa  ordered  a  itramer 
In  be  (pfrlally  built  tn  Sweden  for  the  ■dentJAe  rc- 
Marcli«it  about  ii>b«pto«4<fiilnil  lit  llic  lUllle. 

—  Lord  Itayleigh  hits  rriirlnied  for  private  einnda- 
lian,  lo  paniphlei  form,  ter^^ral  of  bU  most  valaabki 
optical  pap«n,  liicludLux  tbo*e  on  the  tnanufncinre, 
npfodueiion  by  plioto^raptiy.  and  tlieory,  of  dlllraC' 
UoB-frallnfK.  and  thtnc  on  coloi^mtitureii.  Ue  bits 
alio  rrpriniad  aoniR  of  hb  paper*  on  electricity  and 
«■  ahaoltitc  pitfli.  from  .Vofurr  and  tmin  the  report* 
ol  Iba  Brltbb  assovialion,  in  a  convenient  pamphlvt 
lorm. 

—  Al  its  annual  in«ellD|E,  Jan.  11,  th«  Cambrtdf* 
•atomologfeal  club  elected  the  following  oHoers: 
pr««id*nt.  Saniuel  IL  Scudder;  secretary.  George 
Dimmiick:  tieuurer,  B.  P.  Mann;  Uttmilan,  C.  C 
Eaton;  ei««vilT«  oommlttw,  Itolaiid  Ifayward  and 
T.  W.  Harris. 

—  Prof.  H.  Can  Hi  LcwU,  of  tbe  Acailrmy  of  nat- 
ttral  ■ciencca  of  Plillk<l«lplila,  haa  been  aiipointcd 
lecturer  on  geology  and  paleontology  at  Haverford 
codeg*.  Fonnaylvanb. 


—  A  dUaeitailoD  on  the  '  Proper  nnniM  of  Panja- 
Uft,'  witli  special  rvfercnee  to  the  proper  name*  of 
vitl«Eer3  In  tlie  ca*l«m  Panjah,  by  (.'apt.  R.  C.  Tem- 
ple, Bengal  ataff  corpt,  couiaiiia  a  study  of  tlie  ]iro{i«r 
tuinieii  of  ibi>  j>eo)ilt<«  of  the  Panjab.  The  botdc 
ciinlitint,  alio,  long  lUli  of  nantci,  iJiowlBf;  by  wtuit 
claasn  o(  Ibe  population  tlM  rarlona  kinds  of  tlurm 
are  uwJ.  and  te  provided  with  an  index  lo  nvir  four 
tbontand  proper  names.  The  book  ii  ptiblixli^d  at 
tiM  Edocatioa  soelety'a  preia,  Boubaj,  and  by  Mesm. 
Thacker  Spink  d;  Co.  In  Calcutta,  and  Ueaars.  Tr&b- 
ner  A  Co.,  Ludxate  Hill,  London. 

—  Sanipran,  Low,  A  (^  announce  'UmiIi's  fern 
{ionfotjo,'—a*eii«iof1lf«-sUereph>dticiion(offema, 
bcins  'n  form,  color,  and  veualion.  aceurate  rvpr«- 
snntatlona.  Tbe  work  Is  to  be  publiibnl  In  monthly 
parlf. 

— The  PiMUhtrt'  ■mri'Iy.iiiTiouncetthalltet.  A.  B. 
QerreyofTannton,  Maan.Jiulianslaied  Dr.  Ilrhran*! 
Ixiok  on  oietliodaof  condacting  tnlcrotcojilcal  iuvet' 
ligations  In  the  botanical  Inhoratory.  lie  lui  en- 
hanced tbe  value  of  the  iraiitliiluu  by  adding  tbe 
mctbodi  nf  work  umxI  In  iliii  t-ounlry. 

—  Cnpptca,  Cpham,  A  Co..  Boston,  harvMady '  111* 
antphltheuraa  of  ancient  RonH,'  bjt  Clara  L.  Wella. 

—Scbuver,  during  rnoont  exptoratloitt  in  the  QilU 
oouniry,  purchaand  front  Uiem  a  yoting  iicfro  of  a 
race  ullcd  GambU,  from  wbooi  ho  obtained  lntere«t- 
Ing  delflilH  in  regard  to  hi*  pr<opk>.  It  a|>pears,  from 
bU  account  In  ttie  Bmtit  v^ugrupAl^ur.  that  Ihe 
CainbiU  tlvo  on  the  KouoQshl  Bivcr.an  aflliK'nl  from 
tbe  right  bank  of  Ibe  Sobat,  —  a  name  which  Mgnlfiea 
Cow  Rlrer.  becatue  In  the  di;  vaBun  llieir  nniaeroua 
herds  Qnd  forage  only  ulociii  its  banks.  Oalricbea  and 
<ile|ibanli  abouud.  Tlwy  ha>e  a  trrr  which  bean 
a  fruit  two  fret  long,  weighing  ten  or  twelie  jiouuds, 
wlikb  is  totU-nvA  In  waler,  dried,  and  ealnn. 
Tbe  principal  vlllime  U  Komonshok :  but  some  tlilrly 
other*  wci«  named  by  this  negro,  amoiie  ilteiit  K''i<II, 
which  is  a  market  where  Iron,  eojipor,  xnd  Wads  nro 
bought  by  lite  GaniMU  from  Ihe  Galtiii.  Tlwy  eat 
fowl*  and  rtK*.  which  the  Gallas  ■li.inilnale,  Aiid 
rmlae  pta*-  Tli^-y  break  iml  ibe  Iwo  lower  iixisore, 
and  Wear  two  tittle  horn*  of  the  |CM«tt«orguaton  the 
forebexl.  Some  yean  since,  lliey  «ere  attacked  by 
the  Di'iikas,  who  alnioM  >1e«lruj'ed  Ihe  trilie;  tiiany 
ol  wbnni,  toraafety.  i>ffrrvd  tbcnuolve*  aa  voluntary 
•lares  to  tbe  I.ega  (>alla>. 

— Al  the  November  iiieMlng  of  ihe  London  sndeiy 
of  biblical  arehaedtogy,  Mr.  Pinches  rrod  a  pa]>eT  on 
Babylonian  art.  aa  lllnMraieil  by  Mr,  KaMiHiri^  latest 
dlacovnrfoa  AmonK  IIm>  discoverie»  oa  llw  ui<-  of 
tl)e  ancient  Slppar.  Mr,  Ilaches  considers  tlie  luosl 
impiirlaut  to  be  a  "  small  egg-sbaped  object  of  brjiu- 
lifullr  reined  marble,  piercn)  lon)[tbwi*i>  wiili  a 
rather  large  hole,  and  nngrartd  wllli  an  lii»ct1|>tJou 
of  fven  line*  (two  doublel  ooniaiiiing  the  name  of 
Sargon  of  Agade  (3B0O  B.C.  |." 

Aiiotbtr  imall  object,  made  of  a  dark.|in:on  stone 
In  a  brente  wckei  engraved  or  casi  In  the  *haj>«  uf  a 
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Tom'i  Ii«ail.  bean  an  liMCrlpltan  ahttlng  thmt  it  wo* 
prcMUteil  tn  Samiu,  the  (nn-)[(Ml,  by  *  king  al  Rann. 
VVam  the  citnixcur o(  thnwriLlng,  Mr.  I'Ini-hm  [itiicos 
th*  dalD  of  llio  rvllc  U  about  Min  B.C..  and  druw* 
frOTu  Uie  tan  ibal  U  was  pNoctili-'tl  by  a  fon-ii(ii  kind 
the  oonelimion  that  thi?  ilirlnc  ol  Ibp  »iin-K<iil  >tl  Sip- 
par  muil  havp  nClain^d  ii>  peM  mmmn. 

Ani>t)i^r  iiiniil  Iiili-rettitii;  ubjeri  uf  aIioui  tli«  date 
WS  B.t'.  Is  a  lk>ij*s  bead  ciuvcd  in  wliitv  llttipttonr. 
porhapi  oi'igiii^ly  fonnlng  n  port  of  h>iii«  pii^ce  ot 
turnlcurr.  -'Tlic  mouth,  -which  naa  nprncil  ihr«at- 
«nincl)r,  (liowol  (lio  »«ll-tariiie<1  leeLli.  Abovi*  liie 
upper  tip  nere,  ou  «Mik  tide,  lUn  i-utT<sl.  auiitcen 
grouvci,  wlilcli  w«re  fonnerly  inlaid  with  tomo 
tnnlcrlai.  probably  lo  pnabln  tlio  long  fcrlsr*  or 
wbiaknr*  lo  bo  Insdrtnl.  Wavy  ([rooTM  for  inlaying 
were  alsi>  M  In-  wen  aI<»i'«  ihe  iiOM.  Tli«  eyes  were 
lolaid.  aud  tlii!  holM  for  ilie  intcrtlou  □(  the  loag 
tiAin  tomiliig  (hp  rypbrowi  vlill  remained.  In  Ihc 
inidillo of  tlip  furehi'.'ul  ihorn  hail  uiiKlnully  bocir  In- 
Mrted  tlic  llltl«  iviiiK«d  Ottaee  eiuUleiiiatia  of  Ihu  cud 
Aaaiir."  The  nccoiupsiiyiiig  inscription  coiitaitw  the 
nruDM  nf  the  AMfdui  Iclnsi  Scnnodierlb  and  Etar- 
liadilori. 

AftiuoK  nlht'r  oljjecu  iii«nT.loned  were  slalitei  of 
the  Buu-gi'd  an<l  hin  allenilntit  deilieH,  nil  cluOied  in 
long  robci.  the  I'tmlcr  pointed  out  that  th«  *p«c!- 
msn*  nf  nn  found  far  M.  Sarxnc  at  T«l.|n  are  finer 
than  tliose  luumt  liy  ICeuaiu  ftt  Slpiiar;  the  former 
coining  fium  ihe  more  poli«hed  Akkadiun.  thn  lattor 
from  the  mom  pou-Grftil  biit  len  reliiicd  Stniiit«. 

— Tlie  doiiiMtlc»tii>u  of  the  oolrtch  Iti  Soiitli  Africa 
I»  of  only  some  fifteen  years  Btniidin^,  all  prcvioiu 
produAi  at  plumes  being  due  to  hunting.  At  Ural 
ttiore  wa*  murh  opjiotltlon  tn  the  propnunl;  anil  it 
wat  tdiickil  that  tlio  plumiM  of  iIom«»tii'ali.Hl  bird) 
would  proT«  of  Inferior  (tuaiiiy,  which  bus  tioitnriK-d 
out  to  bo  Ihe  case.  In  ISM  then-  werr  only  eighty, 
hilt  In  I)')'-''-  there  are  more  than  a  huiiiirpd  lliou^anil 
tame  oHilchm.  Thny  lia»c  nvfr  been  Introduced 
into  California,  In  1880  forty  luillluiiH  of  capiuil 
was  engaged  ia  Ui«  busine<a.  and  a  hundrrd  and 
(ixly-tlirce  thuusand  poiindu  of  fcalhrr*  wrrti  rx- 
puried  tniin  Ihe  Cap*,  worih  nearly  $4,200,000,  The 
birds  are  iiupt  In  enclotiir«*,  which.  In  analural  ^)ale, 
must  bo  twenty  or  iblrty  acres  !u  exient  per  pair. 
When  the  aren  ii  diniiniilicd.  they  mii't  bi-  i^npplletl 
nllh  (uod.  They  bepii  to  brei'd  nt  llueiMiecf  f<'Ur 
year*,  but  proilucc  plumes  after  (lieir  first  yeur.  The 
plumes  arc  cut  or  pulteil  onl.  [n  the  intler  eiuc  inju- 
ries suuiet  I  ni««  r««ul  I,  lx>lli  lo  birds  and  inanipnlaCor«{ 
to  that  the  [unner  process  Is  preferred,  allbuiiuti  after 
*tx  ircnk*  It  1*  neccMory  to  remove  tlic  wiUieivd  re- 
mains tit  the  »hafi.  The  fcatlier«arv  riaiueit  ncrordlng 
to  tbelrcharacier;  aa,  wlog  feathers  (white),  tern.\lo 
fcfttlHin  Iwblte).  tall  feathen,  fancy  Icatliera  (black 
and  vlilt«],  black  fRathcM  (long,  medium,  and  short), 
and  lastly  gray  fealben.  Ponuerly  Ihe  Cape  phimea 
took  only  Ihu  siitli  rank  after  those  froiu  Al«pj>», 
Bsfbary,  Senegal,  Egypt,  and  Mogador,  valued  In  the 
abovo-aantloned  order.  Now,  hoircTcr.  tlie  Cape 
pluiBM  an  ranked  a*  high  a«  any.    The  largest  ex- 


portfttlnn  la  frau  Port  EliEabeih.  England  in  the 
great  markel,  followed  by  France.  New  Tork  U 
lately  taking  an  important  place  tn  the  trade.  The 
ralue  of  Ihe  fmtben  ha«  dimlnt'hed  one-third  onder 
the  Inereiuio  of  prndticllon,  but  the  co-t  of  the  birds 
ban  also  dlmlnlnheil.  A  imlr  of  breeders  has  been 
sold  wilbln  Iwo  years  for  twelve  hundred  dollan; 
butat  present  a  pnir  i-iin  hA  had  for  two  hnndrM  to 
two  hundred  and  fifty  dollar*.  L'lider  (oml  condi- 
tions, a  bird  proilnces  Cfly  dollars'  wortli  of  ptuniea 
per  annum,  lo  which  maal  be  added  the  value  ot  tlie 
«g|n  and  cliitks. 

—  The  Catholic  miulonaries  who  have  recently  es- 
tablished th«m»etves  amont-  the  Muisan/i!  ontlie  «rcst 
of  Lake  Tanganyika  arc  moeiing  wlih  n  good  deal  of 
■ucoesa.  The  men  ot  ilio  dliirlcl,  great  travellers, 
speak  iBoaliy  a  Jargon  ot  soveral  languages.  Their 
own  tongue  Is  only  beard  in  purity  from  tbe  women, 
by  whoae  aid  a  grammar  and  vorjibuUry  hncc  bwn 
prepared.  An  excitement  wa*  recently  canted  by  one 
ot  the  whllof  cobbling  a  ihoo  over  an  irun  last.  The 
nativM  took  thin  for  an  actual  white  man's  tout  which 
had  been  cut  oO;  atid  one  of  the  misiiimnries  wim 
obliged  to  take  olT  his  fnnt-gear  tn  tnllafy  ilieni  thai 
white  men  h.oil  toe*.  'I'ho  llaiubeinM,  r*puti.'d  can- 
nibals ot  th<;  adjacent  niutintains,  who  have  never 
suffered  uny  whites  lo  unier  their  territory  before, 
have  welcomed  llin  iniisionarles,  and  olTernil  ihem 
sites  for  rcftldnoce  in  Iho  vlllagns  ot  the  ttiree  princi- 
pal chiefs.  This  misftloii-statiuu  will  be  re-enforced 
very  sbonlj. 

—  Tlie  Stirling  Castle,  cionstrucuy)  at  Olaagow  e»- 
l>eclalty  for  ihc  Cliina  irad«,  durtnf  tbe  past  seuion 
bas  brought  from  Woosung  to  London  a  cargo  of  tea 
in  tltlrty-one  days.  This  is  four  dayi  shnrler  than 
the  best  previoiu  rvcoiil.  TheTeswl  Istujiplied  with 
engines  of  eigbty-ffve  hundred  bom  power,  and  umin- 
taluHl  a  perfectly  regular  speed  of  eighteen  knot* 
throughout  tlie  juumcy. 

—  In  view  of  the  constantly  increaning  number  of 
meteorolo^ca!  stations  in  ilussin,  Rikneheft,  vice- 
director  ot  tlie  Central  physical  ohwrvalory,  has  un- 
dertaken n  cnmfnl  verification  of  tlie  lustruiuents, 
methods,  and  eunditiuns  at  Iho  diCferenl  nlntions. 

—  A.  R<ib«rJot,  of  the  French  navy,  glvei.  In  tli« 
ItvtlcUit  of  the  Fivnch  society  of  gdogrsphy,  th* 
results  of  a  voyage  In  IKTl'  amonif  Ihe  New  Hebrides, 
and  aveoiiipaiiies  thorn  by  a  small  chart  and  sereral 
woodcuts  in  tbe  text.  The  tinval  vesic]  Second 
sailed  from  Xoumca,  New  Caledonia,  and  touched 
al  varloui  islHndx,  beginning  at  thv  south-east  with 
Aiinaloiu,  and  riiding  ullh  Eopiiilti  !>antu  lo  the 
norlh'Weit,  Numeniui  interfiling  facts  in  regard  to 
the  jjreient  eondition  of  the  natiie.i,  some  short  lists 
ot  word*  an.l  di'i.illg  in  renan!  to  the  character  of  llie 
several  itlands.  are  (clven.  and  form  a  useful  ranlribu* 
tlon  to  onr  knowledge  of  a  pt-oplc  who  are  mpldly 
changing  undr.r  the  influences  of  mlislonarica,  elvill' 
tallun,  and  the  sn-calkd  '  lalior-lrade.*  which  appears 
lo  bv  a  kind  of  sluvery  tutu  which  tbe  chiefs  iieU  their 
nnreaisting  people. 


P1III>AY.   FKItlib'AKY   1.   18H. 


COMMENT  AND   CRITICISM. 

As  it  has  now  been  delerrnitied  tbat  the 
Cired.v  relief  expedition  of  1884  shall  be  pla(«(l 
in  the  bBiidit  or  iiuval  offic«nt,  ami  tliat  ituitaltlf 
v«smIk  filiall  Ix'  )iiireliiuH:i,l  Tor  lti<-  piiqwHc.  it 
is  prrhapK  ndviMlilc  to  reiniiid  (hone  intercnti-d 
of  cerbun  eswntinl  features  of  Um  t;isk  before 
IN.  It  la  i)esif«M«.  that.  whatc<i-er  plans  be 
ailopttrd,  it  be  dbtlliielly  reun-mbert-d  that  tlii? 
objei  I  of  tlif  RxiK^ditioit  \a  U)  r«'IiL-v<'<in>vh'  and 
hU  men ;  Ibst  it  is  e»ii-iilial  to  miccuwx  that 
tniimag  ai)d  brains  should  lead  the  expedition, 
«ad  tbat  a  mere  naral  training  is  not  n  stifflcient 
qualifioaiioii  without  experience  in  ioe-narlga* 
tion :  Hull  lh«  jiruiHi-worthv  auibiilon  common 
to  tliir  hc«t  niif'iil  ollkvrt  cloe^  not  lU  them  fur 
such  technical  nnrk.  am'  tnori'  than  it  would  to 
write  an  epic  poi'm  :  and,  lastly,  tlial  quallliod 
men  nuiy  be  hod.  and  ahould  be  engaged,  even 
if  not  nominally  in  coinuiand.  and  their  a<lvt(« 
should  hnrr  ootiin>lting  weight. 


Wc  (luintctl  oul  siiine  ttnie  *luoe,  that  the  re- 
sjxinaibility  for  faitniv  wotdd  be  laid  irbere  il 
lielongs,  by  the  piibtic.  regnrdh-iut  of  offieial 
|tride  Of  red  t4ipv.  That  brave  men  xliould 
[M^rish  becnnse  points  of  prcmlcncT  cAnnot 
otherwise  be  comfortably  settled,  is  iineodora- 
ble,  II  i»  probably  belter  that  only  one  branch 
of  the  Bcrvicc  nhould  he  conoorned  in  the  «x> 
pedltiOD.  Tbat  tliis  ira«  not  lii<!  cjue  in  IHtt.l 
Is  generally  (whether  rightly  or  not)  supposed 
1o  havf  M>inc  coniwction  with  th(f  Jiafco  which 
i«  nun  a  niiillei'  of  hisluiy.  Apart  fK)m  that, 
tbere  i«  litilv  doubt  thnt  Capt.  I'ike  felt  ht» 
Judgment  of  tlM^  propriety  of  pushing  Into  Uie 
Ice  overruled  by  the  ofliocr  in  charge,  wlu-llitir 
that  ofQcer  was  conscions  of  hi"  inlliiirncc  or 
not-  In  tiK  present  expedition  not  the  sniall- 
ot  loophole  sliouki  be  left  for  any  aticb  pro- 
ceeding, or  il  ia  predentioed  to  failuiv. 
Ka.B.-I)M. 


Il  IK  moKl  unforUinAte  tbat  at  tli«  present 
time  we  hiive  proliably  ottt  a  single  nuiklng 
oRlcer  In  the  n«\y  of  c\|>criei>cc  in  llie  M>rt  of 
navigation  tli«  expedition  must  necmwarity  cn- 
counU'i'.  However,  since  it  is  the  case,  it 
•ilionid  he  ivc-ugiiixt^d  in  ilie  oi^anizalion  of  the 
•.■xgKHlition;  and,  if  any  doubt  exiitt  aa  to  the 
willingness  of  the  naval  tiutborilini  to  protido 
for  the  deflgieucj*  by  availing  Uieroiwlves  of 
technical  knowledge  outside  of  the  service,  u 
mandatory  clause  to  this  elTeet  might  well  be 
Innertixl  in  the  act  of  Congress  providing  for 
tlie  ex]>iHlitiou.  It  may  U-  tliouglit  UimI  we 
mckon  too  llgbtly  tlic  mffwl  of  tfae  grav^  m- 
>i|)oii«il>ility  which  will  fall  on  tbe  officers  who 
may  be  selected  :  bul  the  record  of  the  two 
previous  expeditions  for  the  same  )>urpo8e  ia 
a  sufficient  warranty  for  rcAHOnabh:  snipticiMni. 


Is  order  to  sectire  to  the  f^ilK-^l  exu-nt  iLic- 
unusual  Advantage  arUing  from  the  coinoideiicc 
ill  iJin  time  of  holthiig  tlic  proiXtHod  Inter- 
national electrical  exhibition  in  Philadelphia, 
and  of  the  meeting  of  the  American  assoda- 
Uou  for  the  advancement  of  science  in  lAe 
«aine  eity,  in  connection  witli  Hit-  antiei]mt4'il 
visit  of  the  uK-mberx  of  the  Ilritiiili  association 
to  tbat  eity,  the  Franklin  institute  has  ap- 
pointed a  H|>ccial  committee  to  confer  with 
seicutitic  men  as  to  the  best  method  to  be 
lidopted  for  securing,  during  the  moiiUi  of 
Septeml)er.  the  a^iaembling  at  Pit!  Ud  el  phi  a  of 
a  (-(inferencv  of  eli-i-irlcians.  To  rU-fray  the 
cxiH-nHcx  of  mieli  a  cm  fere  nee,  a  bill  h.is  been 
prepared,  asking  for  a  small  appropriation  Horn 
Congress.  Scientific  men  interested  in  this 
measure  are  earnestly  requeatei]  to  give  it  all 
tlie  aid  in  their  iiow^t.  Cominuuirati<His  on 
tlie  anbject  are  rt-Hpn^t fully  reiguesU-i)  by  the 
<rominitte<!.  i-oiiii-'ling  (if  M.  It.  Sn.vder,  l-^iwin 
J.  llonsUin.  William  II.  W.-.hl.  W.  V.  Tatham. 

Onk  cannot  fail,  while  muling  books  of  travel, 
to  note  Itie  poverty  of  geographic  tenninology. 
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Ercfl  thoHQ  explonors  ntio  altvmpt  to  dvsoiibv 
olosely  nbat  thev  see  nre  hampered  by  l\\c  luck 
of  terms  of  precise  meaning;  with  wbich  to  name 
tlM-  i:li-ini-ni!(  of  u  laiulnoape;  for.  apart  tronx 
the  rnrily  of  ti-nnhiiig  in  lliis  im|M>rlaHl  branch 
of  physiciil  gcogrnpliy,  Ihvrc  U  I'h)  liltk-  reoog* 
nition  of  tbc  coniicclion  thnt  ncceatsnrily  iiptl 
often  clearly  esisU  between  internal  eirncliire 
nod  external  form.  — too  ^vcni  neglect  of  the 
erolution  of  topograpli>'.  (liiHug  wlileh  the  fea- 
tiireo  of  yoiilh,  m;it.itr!ly.  mid  old  age.  succeed 
one  .inolber.  There  tbonld  be  a  tcrminoli^v 
as  well  (leHned  and  extensive  .is  that  whieh 
l>otauists  have  invented  for  the  descrlptioo  of 
leiives :  for  it  is  about  as  indefliiile  to  call  a 
country  iilliy  ax  to  call  ii  plant  leafy.  Tbtrrv 
xhoiild  \)Q  n  (wl1cciK»i  oft^'pienl  form*  in  nuMlels 
or  figures  marked  with  dcseriplivc  terms,  ap- 
proved by  some  authoritative  body,  to  serve  as 
a  atnndard  by  which  travellers  might  be  trained . 
Tlie  ([iiestion  Is  well  worthy  the  attt^ntion  of 
geogriipbic  8n(!ieti<!a  and  (Wngi'tudies. 

It  is  much  to  be  n^^rcltci)  that  it  has  been 
found  neeessary  to  «ii<|>cnd  the  operations  of 
the  Northern  transcontinental  survey.  It.  nas 
urganixcd  about  two  years  ago.  iiniier  the  di. 
re<:lion  of  Mr.  Uapliael  l'nm|>el!3',  lo  obtain  n 
«omprcbcnsivc  and  unlliurit.-itivc  knowledge  of 
the  tesources  of  the  vast  region  in  the  north- 
weat«m  part  of  our  country  tributary  to  the 
Northern  I'acific  railroad  and  the  asaoeiateii 
eoiripanicM,  at  who«e  eost  it  was  imdi-rtulien . 
I'p  to  that  lime  Ibis  exu-nsive  territory,  em- 
bracing, jjcrhnps,  one- fifth  of  the  I'uJted  States, 
had  been  vcn,-  imperfeclly  cxplorod  geogr6{}lll- 
i-ally.  and  was  still  less  known  aa  regarda  thoae 
resouix'es  which  will  ooutribnte  to  the  I)iJHinesi! 
nX  the  rnilroHds  tbitt  travenie  it.  A  largo 
amonnt  of  accurate  inforiiiation  liac  now  been 
gathered,  and  iu  i<innll  part  published.  Mr. 
A.  I).  Wilson,  of  broad  experience  in  wcfltcrn 
v^liloratiou,  waa  put  in  cliaige  of  the  topo- 
graphical work,  with  Mestirs.  Goudc  and  Null 
IU  chief  aids ;  and  we  have  juxt  i*ec<'ivc(i  :i  set 
of  SUE  maps,  the  fnJit  of  their  first  season's 
earvcjp's.  a  noti<^x-  of  which  will  be  fotnid  in  the 
*  NotM  and  news.' 


Vuan  a  t-in-nlar  just  issued  by  I'rofcssor 
Dohrn,  wc  learn  Ih.it  the  coet  of  publishing  the 
Zoofogiscker  jnhrvub^ricfit  for  1879  and  IHHO 
amoUDtcd  to  nearly  87,000.  whik  the  inivime 
from  sales  of  the  publication  amounted  to  only 
82,317.  Thc!  xoologlcul  station  at  Naples  has 
llnis  buen  obilgird  (n  meet  a  large  detk-it, 
amounting  to  at  least  two-thirds  of  the  iiutt  of 
publication.  It  is  plainly  not  within  the  means 
of  the  station  to  continue  indellnitety  IhiN  work 
without  assistance.  The  (tovernmcnts  of  Italy, 
flvrmany,  an<l  Kiissin,  an  well  as  one  or  two 
xoiilugical  societies  of  Holland,  have  made  sub- 
ventions which  c'ovcr  about  one-lhird  of  tin; 
dclieit.  Thcthree  volumes  of  tliia  work  alreudv 
completed  .ipeak  for  Ihem.wlves.  Kvcry  natu- 
ralist will  learn  willi  rcgivl  tlmt  a  work  of  such 
general  usefulness  ia  in  danger  of  being  di.t- 
continued  from  thc  cause  above  named.  U'c 
ei'rtaiuly  hope  that  Professor  Dobrn'it  appeal 
for  assistance  will  meet  with  a  liberal  response, 
both  in  the  way  of  subscriptions  for  thc  Jahrea- 
bericIU  eud  in  tiubvcntions. 


LETTERS  TO   THE  EDITOR. 

V  0'rrTtpim'lnt4artnqiifUdlabtatbri//iupiiuU)lt.     Tli4 
vrUt^t  n,ini'  i%  in  all iij*f*  rnjttirr-i .tn  jf 'to/ o/ffooif /a ItK. 

Barthqualie  nraveo  at  San  riaaclsco. 
AsBrtrAST  GL-orae  linvltlstm  iclr-crit|il)»  i.lie  siiiitr- 
mti'iiilPiir,  <.t  llie  t'.  S.  cou*i  niid  si-oTlciie  iitirn'y  fn.m 
fi.^11  KrAiirl-i'L>,  l)i»t  Lil  1  h.  it  m.^  1a»l  .■veiiiriu'.  eurlli- 
iiii«kn  wnvi>4  were  iiulicati'd  liy  ihc  drlkaw  levels  at 
theiuirniiiim>i.'al  itistriiiiirjiu  of  ilii>  cibieivnlorv  Tlie 
iuii|illliii!ii  lit  eafh  vllimtion  wasIlin-cioeoiiilBDf  in-. 
In  ilirni  leenmln  of  liiui-.  anil  Ihny  eunilriui'd  for 
twriity  niiiiuieB.  (.',  O,  Itoumr.i.K. 

Asdiit.  In  rJiaryr  of^ct,  ttc. 
('ot*l  intl  irn»cliii]ii  *iirvi-y  ninpr. 
J'l   SO.  19M. 

luflusnce  ol  wiuda  on  tree-growth. 

I  nork-e  nt  p.  171  of  the  Ifsnn  of  Sr^imci'  fur  Oti.  S 

»<imo  rcni»rk»  by  Mr.  W.  S.  KptiTicily  on  tlie  ihflufoei! 

i>f  wln(l»  on  Iree-j-rowih.     ll  mny'lMi  of  lntur«8t  to 

Idnrii  Ihnt  nuiiiy  of  tlie  Irera  on  llin  snaaliore  hI  <!o»- 

Rmnirnl  Hkuhv.  MaUlut  P«.|nl.  DnmliDT,  ar*  tx-nl 

Uiiilwiir<l  fri.iii  Uiti  titvv.1  of  ilii-  pn-vnlUug  seii-breeie. 

H.   KtVKTT.C'AHXAC. 
Allftbobui,  N,  W.  \\,  indtJi, 

Itnu.  H,  IM), 

Some  enrloua  natural  suoivbaUa. 

Oil  p.  £!',  vol.  L,  of  lycieiice.  uiiditr  nolct  anij  news, 
if  *  refi'irncc  lo  »riiiie  ciitLotn  anowliaHi  iinticeil  in 
Scirntiflt  Amnitnii  (or  MbitIi  17,  Surh  on  PiliiW- 
lion  1  lutely  law;  and  it  may  inii-rcit  Trstluis  ot 
SeUinev  to  know  the  eonilitions  favorins  tuvh  a  uli»- 
Dumnion. 

On  Jan.  8  and  Si  »oni*  llilrly  InditM  of  mow  ft^l| 
ill  Ihia  rualim,  (ollowml  liy  wiirciier  wpiuIilt  ■ii<I  llitlil 
nlu  oil  tllc  Iilglit  of  tlia  lIlOi,  SKlltiiiy  thu  tnniv  Into  a 
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compact  inin.  On  Ih*  lllh  and  12th  came  rrcexing 
WFathcr.  anil  ih*  tnti  <i(  a  ■mill  nrooiint  of  rrry  light 
•nov.  <'»u  llm  ir.ih  iho  tticrmomptcr,  lowatd  tioan, 
ra«e  above  rrccjilite-|>»iiil.  n-llh  a  *tlll  breeze  fram  tlie 
•outh.  Tbb  wImI  ho  HF-ial  on  Ui«  «urfa(»-parIlelM 
of  tbe  uop«r  Ufcr  of  uncontpneUd  mow  ai  to  Mt 
•ante  of  tficm  In  motion.  Rich  piirlicb  thus  >^t  In 
nadojt,  owlnc  to  the  aoft  condition  ol  ibe  luKacc- 
•naw,  idnoed  n  nucleiu,  which,  ili  il  proceeded. 
(otvH  atoDB  by  the  wliiil,  satbercd  llie  contigui>uw 
portHm  of  iTie  *oft  layer,  jiml  usumed  the  form  of  a 
cylinder,  with  a  conical  cavity  it  each  end.  and  hav- 
ing a  lea^ib  about  tvice  nt  ti;reai  ai  iis  dinmeier. 
The  «iiic  depended  njioii  the  incliuNtion  xnd  smoolh- 
neia  of  the  itirfnce  traversed.  The  larueat  cylindets 
I  saw  weie  about  three  feel  Ivii^'.  it  which  limit  Uiey 
acquired  Mifficieut  weiizhl  to  iudeiil  the  frozen  tur- 
taiw  of  111*  under  or  muiii  liudyof  the  snow.  Tbht. 
ol  cuurie.  Mopped  the  further  rolling  of  the  in&M. 
The  oaij  iDcalily  where  they  acgul  red  the  ahore  larj!i> 
dw  «s<  vhere  tbe  lurface  luul  a  ftlj|:ht  iricliiialiori  to 
lh«  uortb  :  and  tbe  ttmvi  wM  il«>'|>  riiniii'tj  l'>  Ci>ierall 
wMdK  loaviiiE  a  (ivrfeclty  uuifonu  and  ■uioi'th  xur- 
face  for  tiMir  forruilioii.  In  many  c:i«m  the  ball* 
wpr«  mlleil  up  au  inclination  <>f  as  tnucli  a«  one  font 
tn  ten,  irh«n  eapcoed  to  Ibe  luihnitieii  fotce  of  llio 
wind;  but  tltotfi  IbtiK  furiued  ai?i|iiitvd  wetslit  auf- 
flcient  to  rMUt  the  prawur*  of  ih«  whid.  wh*n  ahoiii 
*ls  iDcbn*  In  illaiBetef.  When  lh«<  surface  incllnMl 
■ovarii  or  itlrnetly  away  fmru  the  iriii'I,  ihv  hall* 
Iravomeil  a  niralglit  |i.itli;  but,  when  tbe  tiiiifMce  d<<' 
cllnnl  !•>  Ih''  norib-nakl  or  iianli-weat,  the  jiath  wna 
a  currn:  nl  liii  inltUt,  npproxlinaiely  MralKbt;  hut, 
as  Ibe  ball  an^iilml  weijthi,  lu  lilf-cclon  wn>  a  com- 
promtM  bctWMni  that  rrijnlreil  by  gt.tvliy  and  Ihnt 
bj  tbe  dlrerllon  ol  ihi*  nlnit.  iinlll.  In  tome  evei.  the 
mU  obeyed  gravity  alnix:.  1'hc  mo*I  i>urloiia  part  of 
the  dltplay  irai  tbe  ahundanre  of  llin  lialti.  While 
ImTellln};  threr  mile*.  I  lairwhai  I  catlmated  at  over 
s  hundred  acrn  doitcil  more  or  l«»  thickly  with 
Lbe  qrllnden.  In  fonui  cases  there  were  iwcjitv-ftve 
ballt  l«  tile  (qtiare  rod;  In  otlien,  only  two  or  three; 
•renglnc  perhaps,  rl eh t  or  ten.  I  law  luiilliliidei 
ti>  tli«  prooeai  of  formation,  whicli  wni  its  sudden  *a 
a  Oufa :  but  they  almost  imrneitlatelT  usuined  a  alow 
rate  of  nvotion.  about  that  of  a  mule  Inking:  his  let»- 
urHy  walk.  In  a  few  eaaes  the  cylinders  notild  atop, 
aail  afterward  be  forced  into  motion  agalti.  The 
largettt  exatBplen  requiml  fur  tlieir  funnatJun  tli« 
tTBveisiniEot  b<i>iD  twotoifarevrvita.  SamUdstok. 
KlfhiDind.  U.,  Jw.  1«.  MU. 


Tb#  wluil  iwrfanned  fe  very  pretty  feat  in  •ome  par- 
lloiia  of  uonbem  Ohio  on  the  morolnfc  of  Jan.  Itt. 
LOOM*  hita  of  loow  were  caujthl  up  »»  a  nucleus,  and 
rolled  atofiB  upou  lbe  turface  utitil  ball*  ot  conalder- 
abtr  •lii>and  ptcnilartliape  were  formml.  Thewhol* 
surface  WM  itrewa  with  tbe  ball*;  but  lliey  were  atoK 
abunitani  npnn  lawn*  snit  fteld*  where  the  wind  wo* 
ni>tob«tnicted.aT«r7uiiar«j*rd,  (neomeplacM,  hcJtr- 
inf  a  ball  of  mwaiM-  or  hu  eUe.  The  largMt  ob*nrT«d 
here  WMC  iipun  the  collt^n  ball-Kronnd*,  whcn>  they 
reached  te>i  iiwlm  in  hnJKhl.  .\ndn  horlii>Tilal  lenjttfi 
of  dghtMn  Inches.  Even  these  weiv  swaylnf;  a*  the 
lUdacaMcdoverlhein:  and  lh<ilri.i|ierlnstnicli could 
Deplalalr  traced  bock  lownid*  the  sonDi-wcn,  twenty- 
flre  or  tnlrly  feet,  to  the  a|iex  whore  the;  atarwd. 
Their  shape  was  cylindrlenl.  deeply  holIowM  at  both 
mil*,  to  tliat  IlKiy  looked  like  'tnafT*,'  and  the  spiral 
fttnonl  by  tlie  *ticeeKi[i*c  layers  wa*  finely  regular  and 
dialhicL 

Tbr>n«i«oti>toete*l  condition*  which  made  ihe  phe- 


inkmcniiD  possible  wcM  a>  follovs.  Two  days  befare 
the  oectirieiicn  a  sllglit  criut  Was  lomird  upon  the 

■now.  On  the  follotvint;  day  an  Inch  of  tliiht  flaky 
snow  fell  upon  thin  crtitl.  Then  [oUoweit  the  warm 
south-weii  wind  on  Ilic  morning  of  tlw  13th,  whicli 
brooglil  the  upper  layer  of  snow  into  the  adhesive 
itate,  and  lulled  the  Imlls  before  the  trust  »*»  weak- 
eni'd;  lliecriiitsnstalliing  Ibe  bulls,  niid  keeping' I  hem 
up  to  the  wind,  and  at  the  same  lime  fiirni^hiriu  a 
smooth  floor  upon  whidi  they  could  be  rimpelled. 
Tlie  nuclei  of  the  balls  were  obtained  fruiti  chance 
fvot'lrack*.  valk-bordcn.  lum]>t  blown  fmm  tree*, 
etc..  though  often  It  waadiffleuli  to  aceuniit  for  tbum. 
The  balls  Were  moat  abunduiil  and  ix'if'.'cE  at  aliout 
nine  o'clock  A.M.  Befurr  noon  Ibe  cruit  ijail  b-->'ii  at- 
tacked, and  all  sunk  to  rounded,  in>)ig;niric*nl  clump*. 

OlK-tltll.  O.  -Vt-BBItT   A.    WlUflItT, 

[IJiiuilHr  >iiow-ralb  were  seen  at  8bar|«Tlile.  Mer- 
cer oounty,  Peno.,  on  the  same  day.  by  J.  SI.  liiUHl- 
wln.j 

Haloa  louad  the  mooa. 

On  the  eveulns  o(  Jan.  12,  nl  '.uiildOlb  nivridiiin 
lime),  my  atlenUoii  w«»  called  lo  a  i>pi!iiijir  Hpi-eiir- 
uncH  about  tlie  moon.  The  sky  was  quite  clutr  ai 
ibu  time,  and  iheie  appearadarunud  toe  noun  Hr>k- 
eral  colored  circular  bands.  The  first  wa*  of  ft  hriitht 
tilter-Kray  sliade.  and  about  two  diameter*  of  lh<' 
iiiiwn  in  width.  Tlie  next  wo*  yellow,  the  next  faint 
r>rtiii;e.  and  Die  next  violet.  Tbe  thr«e  bands  were 
eai'li  about  oiivhalf  a  lUiUiiMer  iu  wldtJu  Tlie  i>nt«i^ 
luosl  band  was  of  a  tureen  tliaile,  and  about  twoilUm- 
eiera  In  width.  At  ten  o'ctuck  lh<'  Innermosi  llaht 
band  remained,  bul  all  the  other*  had  l>r«n  ri^plared 
by  a  blue  band  lieliler  tiiaii  t1i«  sumiunillnn  sky. 

11.   A.  Hdio^in. 
Ia^}<rtla.  In<t..  Jui.  u.  hm. 

explorations  in  OuaCemaia. 

Looking  ocer  the  back  nunihen  of  your  esl<>eiii«tl 
journal,  I  came  xmat  a  slight  error.  In  the  article 
■Lorlllard  City'  it  1*  said  (II.  'li;!|,  "JJ.  Cbaniny 
found  tlic  mln*  of  an  ancient  city,  wliicb  he  liamad 
after  his  generoiii  patron.  In  hi*  expIoratlMi  hers, 
he  nai  nuisted  bv  a  rouns  EngHshnau,  Mr.  Alfrett 
Miiudslay.  wltb  wnom  he  MTwrM  tlie  booor  of  dinccr- 
ery."  eit 

Xeitlirr  Mr.  MauiUlay.  who  atrlTed  at  Uiete  rulna 
before  Mr.  Chamay,  nor  the  latter,  cati  chilm  thia 
honor.  In  fact,  Mr.  llaudslay  ilUtiuctly  ttal«ii  (p. 
IBGof  tbe  pTiie.roif.{iroi/r.  toe.  April,  l^Hbst  they 
have  lieen  discovered  by  Mr.  Eilwin  Kiick'troh.  tntor 
on  Ibe  Lyeeo  nacionul  at  Guatemala  City.  This  )can- 
ttemantuNilr.  during  the  Ant  batf  of  ItfM.aiteoKrnph- 
Ecal  au'l  atrlieulog&al  esplorallun  in  tlic  ntrrllicm 
and  wenlern  part*  of  the  repuMlc.  viiiiinjt  'niul,  and 
tiarliialiiiK  the  Riu  de  la  Pasion.  Kin  d<i  Ian  Salinaii, 
Rio  de  lo«  UaciMidonea,  aud  the  tj»uii>iulntB  as  far 
down  as  the  lulns  meuilooed.  U'  Miit  a  short  ac- 
count of  this  voyace  to  PMoraiann's  .ViUAr(Ji>iif(tn 
(18Sl,p.3M). 

In  Uiat  account  Mr.  Uockmrcdi  niei.tlnned  parlieu. 
larly  tbobulldluiidexcrlboilby  Mr,  Maudilayonp.  IW 
of  the  K^ogrspliical  *oci«ty't  pmcnndlngi:  and  (IHSl, 
oil  |>.  4:jo)  lie  clearly  ttur*  that  Obarnny's  '  I^rillaid 
City '  t»  the  same  a*  tli*t  dltcnverrd  hy  him  in  1S8I. 
Ur.  Rochstrah  mMiUnned  In  liia  llrst  Irlti-r  to  the 
UiMtituiu/fn  IJiily  IP.  IKKIl,  that  tho  GacandoMw 
chII  thesis  riilnb  'Mi'iiclv.'  aitd  promised  In  his  laat 
iiotlcn  |1$S'J,  p.  4;!.'>l  an  n.\i.I  mint  Inn  ■>(  this  name.  I 
atn  not  awam  that  ii-r.  has  tiinilshcd  on*. 

1  Ond  In  the  '  IIl*torla  dc  la  protlncla  Ao  San 
Vicente   de  Olitapa  y  fiuatemnln.'   by   Antonio  de 
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Kein<w>l  IMailrtd.  10l«].  Ilbro  it.,  cap.  xvfH.-xx.,  pi). 
T20-7>I3,  ■  |)riiriiiPU  '  i-l  Mindid'  meniionvd  u  aav  <it 
Lbe  pruTincics  uf  Vvn  I^u.  Ihn  Iiiilluniiot  wlitcli  vivrv 
COiivtTltA  in  llic  yriin  Itlu:!  utii)  1U(M.  Mr.  Mauds- 
lay't  niHp  I'uiilnliis  ttiL-  llio  rl>-)  Mani'lii^,  nu  ■.■HStvni 
tribuury  of  tbi-  r.iu  fitii.  Uub-.'[.  wbiclj  Imut,  In  JM 
lower  L-oursc.  N  L-Jillt'd  Riu  tli-  la.  i*jiMU[i.  The  proi* 
Tom  <>f  Uunctii'  inusi  vtiili^nlly  \\a,vv  lipvii  ><itUAl«il  mi 
the  iiv«ruf  ttiv  taiuv  iiaiik^.  t'>ili«n<.>ri1i<<f  the  vlllittp> 
dtbaboii.  u'liicli  wai  lli<'  HiMrI,iNx-|''>in[  nt  tin-  Failros 
for  their  |[i|i  mF  euuvursiuii.  m  li-.-iUMxl  suite*. 

Whether  ctie  name  of  thi*  tirov luce, '  M»RcbS,'  hi* 
any  connect  ifiii  irltfa  Ibo  won! '  H»ii<-he.'  a*  Mr.  Kock- 
Dtnili  hayti  i.he  ruins  on  the  lj«uiiiHi:'iiiiH(sepiiniI«d  by 
A  mnuntnlii  clij^ti  truni  the  eviilrHl  iiart  of  the  P«t«Ii 
■1l«irlctJ  have,  reamliis  I"  lie  sneii. 

la  regani  i'>  tlie  notice  in  the  ixaiB  iiuiiibLT  uiiil  uii 
(he  Bwue  pntfi;  of  Sf.ienee,  '  Ei  pi  oral  Ions  in  GiinU- 
lu&liL.'  I  lipg  In  aili).  Ihnt  Ihc  rulni  of  Tllul  hut  berii 
dlnfjivrri^il  In  KeliniAry,  im'*,  by  Mr.  Mo<1e«lo  Men- 
■iRX,  enrrvjildor  of  tha  ilialrlct  I'f 
Paten,  mil)  by  Ihn  sohrrniidor 
AmbrMlii  TiitJ  Hr.  H<-u>r,  min- 
ister of  PtuisIa  in  Cinlml  Ampil- 
CK,  pnbltahoij  ttio  n'pcirt  of  Mr. 
Hendcx,  ilaicil  Unroli  s.  i^tis.  In 
vol.  1.  of  thff  '  Zeltichrilt  fiir  nll- 
gnDelne«ri)l[undc!'  (Bi^rliii.  I»&3. 
pp.  lOS-IllSI,  ami  widrd  *oinc 
iSenenl  rvnuirks.  mid  cnti  pblvi 
which  he  huil  nrt^tiilly  co{iImI 
froiu  Mr.  MeiiiU'X'i  dnwingv 
Tbeoe  plalei  contain  the  lllu*' 
IniUuns  uf  (our  •culptureb  (In 
wooiJtniid  Ave  muiiolirlii diticuv- 
•■omI  by  Mr,  Mrndei  in  Tlkal, 
und  those  uf  fonr  muuolllh*  dis- 
eovereilhrtiimin  IS&3in  Ditluret, 
—  Kuollier  town  with  nibiH.  lu 
Um  »onth  ••(  Tlkal,  in  Ihe  same 
illatrict  of  I'l'leii.  The  chiiirra;in 
of  Ui«  ItnyHl  e''>'lim[ihli'il  si>ciety 
l«  llMiwfni'i^  iiiiiiHk"i>  in  sijktinjc 
Ip.  SOS  of  ibe  l'rwe.>.liiiB»)  tb«l 
tile  mint  of  Tikal  ve.r>-  do'crtbiid 
fonhoflniT  llmrhy  .>Ir.  MaiidaUy. 

The  repiTl  o(  H'h''"'1o  Mi^nd^l 
l«  nicnttonct  !)y  Mr.  .\.  P.  Kan- 
ilclicr  In  hi*  1iibllaici;t|ibi  r>t  Yn- 
vittan  and  Central   .Vini-rlcn.  In  *  Prorx^dlngii  uf  the 
AiDcrloan  anllijiiartHn  >nclply.'  18i^,  p.  Vi. 

HttiiM.tir  DiQAi-Ka. 
T*T  Wibili  .«v<;nu«,  Kev  York. 

Bstu-OvtIb  iu  MlBBOnil. 
In  Sdtnce  for  Jin.  II  ibe  otcurrunce  of  the  barn - 
uwl  In  Hoiitberu  Ohio  in  nnuiualnuiDbHntbe  jirfMiii. 
wliiler  it  recorded.  The  same  (acl  Iiaa  boi^n  tioticerl 
here.  Funr  haie  bcsm  caught  in  Ibe  tity  in  »» 
luitny  different  l>uildlngB,  and  a  number  tu'ik  lip  llivir 
liahitatiun  lu  an  unused  c.hiiniie>  in  one  of  the  prin- 
«lpa1  retlduncM  in  Ihe  city.  Xnolber  wm  killed  » 
few  miles  ou^  They  are  *i>  luiuiiinl  here  Ihnt  uo  i>n^ 
knew  what  kind  ot  owl  ibey  were  when  the  first  wa« 
cuptured.  F.  A.  Sami'mi:!. 

.'*flft]il1«  nnmritl  M^eorr  voolstr, 

"iilnlli.  Mo, 


A  I'BCULIAR  SEf.ACHiAN- 

TiiK   outlines  given  heiv  »re  («k«n  nx>iii  u 
shark  recently  disooverod  in  .Isiinncsv  witters. 


It  is  a  fonn  or  mortt  tliun  ordinary  intervst  oa 
n{:count  of  tlie  respt^ct*  in  wlitcli  il  diflVre  fVoin 
llie  majority  of  its  kinilrctl.  '  Is  il  ii  si'ii-s«r- 
pentl' '  is  asked  l>y  all  who  sec  it.  Thosr  wln> 
lieJieve  Id  llie  osistcnce  of  tlie  <)ccaii  mointti-r 
may  offrtaiiily  derlix*  some  eneourjit; lament  from 
the  discovery.  AI>Out  the  tbroat  the  .ippejir- 
ance  lit  dcoidcdly  Gah<like.  Tlie  body  is  long 
ami  vleiidor,  fivn  feci  lu  total  length,  nud  lee« 
tliaii  four  induui  in  greateni  diameter;  it  be- 
comes compre.'«iii'd  .'iiid  thin  toward  the  tail. 
The  head  is  biimii.  slightly  convex  on  thi- 
crown,  and  has  a  look  ahoiit  il  that  reminds 
one  of  some  of  the  vi-iiomotis  umikw.  Tin: 
mouth  is  anterior  and  veiy  wide.  An  in  olhor 
sharks,  the  teeth  are  arntnged  in  rows  serosa 
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tilt- j.nwH  :  th<-y  anr  all  n!il«'.  Kiit'h  tootli  haa 
llirt-p  slender,  curved,  innrard-dirvcted  cwsps, 
and  n  hrotid  l^nse,  vihxvh  extends  back  in  a  pair 
of  points  under  the  nest  tooth,  thereby  secnr- 
ing  Brmneaa.  and  preventing  reversion,  tn  Ihe 
twenty -eight  rows  of  the  upper  Jaws,  and  twi-n. 
ty-seieu of  the  lower,  Itiere  are  three  times  mm 
many  rows  of  the  fang^  or  eii>iip».  l)f  tin-  six 
gill-openingA,  the  anterior  aix-  wry  widit.  I.'i|. 
like  other  .'^daohians.  in  thin  the  frill,  or  (lap, 
covering  the  (iral  op(:ning  in  fk'ee  ai^oss  the 
i!>thinu».  ax  in  (i«hc.'<,  and  hangs  down  about  an 
ineh.  On  the  boily  the  slimc-canaLs  —  ahown 
by  tbc  dotted  tines  in  the  sketch  —  form  cou- 
tiauoiis  grooves,  as  if  the  skin  had  l>ceu  cut 
wilb  n  sharp  knife:  they  extend  lo  tlie  ex- 
treme end  of  the  tail.  The  apiraeles  are  so 
small  as  to  be  useless  ;  but.  being  pre-tent.  Ihpy 
point  toward  an  ancestor,  a  hollo m-fet^ler,  in 
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wiitdi  tiu-y  nerc  toorc  iltivvluped.  In  Uifi 
iworly  %'vrUcnl  nostril  tlicie  U  n  jwculiur  ar- 
rAfij^i'inriit.  A  foKl  rt-ncliiiig  uiU  from  vwM 
»ide  iliviilo:?  tlie  oiwniiia;  into  two,  coni>rcl*ci 
within,  tin-  upper  orwhicb  1<k>I.-9  rorwarrl.  and. 
whcD  moving  .iltea'l,  ciitehcs  tbo  water,  and 
lurns  it  into  the  oaaal  cavity  to  pass  over  the 
memhrftoes  mid  est-ape  bv  tin-  lower  aperture, 
which  lookB  backward.  Nictitating  mcmbronea 
are  absent.  The  v\vtf  arc  t>lat>cd  to  look  aide- 
wiae  aud  downwan).  Above  the  anal  flii,  there 
ia  a  amall  domiil.  Tht!  pcclornk  are  of  mod- 
erate size.  Vi'iitndit.  anal,  and  c-Andal  an* 
huge.  From  thcjw  lina.  if  it  were  not  for  lack 
of  Bnnncjt*  towani  tb«  edges,  oiw  would  con- 
diidc  the  nniDinl  wa»  capuhle  of  great  speed. 
Ilowevpr,  taking  into  consldcnttion  the  siitc  of 
\iM!  br.inchialapcrtnrcs — -which  nllow  the  water 
entering  the  month  fi'eo  escape,  whatever  the 
rate  of  motion  —  and  Ibe  position  of  the  largo 
fine,  it  seems  ajt  if  the  creature  had  the  hahit 
of  beodiDj^  the  bo<).v  awl  tttrikin^  forward  to 
to  seise  |»rey.  ««  <lo  th<'  sniike*.  Tin-  l)n>H(I 
fina,  ia  far  tmck  mi  the  hixly.  KitiTiin-  n  fuU 
tTiim  from  which  to  "trikc.  At  their  mai^in>i 
Uit-  fin*  Jin-  v.ry  thin,  nnd  their  cxtie^miticv  an- 
produce*)  in  a  sort  of  (ilnmcDt.  The  stnit-larc 
of  the  jaws  and  gill  arches  is  such  as  to  .idmit 
of  awallowing  a  large  object.  At  the  same 
time  (he  excessive  sharjiDcss  of  the  teeth,  and 
the  aroallncsaof  the  iotealiue.  indicate  that  the 
prey  ia  comparatively  soft.  The  vertebrae  aud 
other  cartilage*  are  flexible,  aa  thotic  of  the 
haskiDg  liharka  Sclaehe  aud  Somnioiins.  A 
certain  •.■tubryonic  Q))|R-aran<v  in  tho  Kixicimcn 
inatigaleil  a  scaix^b  lunoii);  tlic  f<i:«ilit  fur  .illicd 
■pecii-K.  Mont  ti'Sc-riiiilani^c  was  found  in  the 
tvcU)  of  t'liutodiis  f>r  ihc  Devonian;  but  the 
cu»|w  were  excel  instead  of  reclining,  and 
tJw  enamel  w.is  grooved  or  plicalc  instc.id  of 
stnooth.  One  is  iiniii-esscd  by  a  study  of  this 
specimen  with  the  idea,  that,  awayback  in  times 
when  Sclacliia  and  fishes  were  more  alike,  he 
wonkl  hate  a  belter  chance  to  trace  the  afflni- 
Ues.  The  Bulletin  of  the  I-^ssex  institute,  vol. 
xri.,  contains  description  and  flgurea  under  the 
name  Chhimjiloaelaehas  anguiueiis.  I  am  in- 
dtued  to  consider  ll list  l\w  tyiwof  a  new  order, 
to  whieli  till'  name  8cl»(^ho|>hiclithyoidi  might 
be  giv<-n,  and  which  atamls  ncaritr  the  true 
6t\iK*  than  <lo  tlic  «hark«  proper.  The  uliark 
was  scciire<i  in  -Jap.Tii  by  I'rofci'sor  Wanl.  from 
whom  it  was  purchased  by  the  Museum  of  com- 
parative zoology. 

The  sketch  on  the  preceding  page  gives  the 
entire  oiitliite,  tJie  npper  and  lower  views  of 
the  head,  ami  an  upperriewof  one  of  the  teeth. 


THE  RUSSIAN  METEOROLOGICAL 
SERVICE. 

Ai.Ttioriiii  tliv  idea  that  Itnsitia  in  behind 
the  oth«r  powers  of  Knrope  in  eivilizatioii  ia 
true  when  we  con»<ider  the  [>eople  as  a  whole, 
yet.  if  we  look  at  wtiat  has  (>cen  done  by  the 
Russian  government  for  the  encourageoient 
and  advancement  of  science,  it  must  be  admit- 
led  that  Russia  plays  a  very  important  |Mrt  In 
the  total  amount  of  sciunUtic  work  aceompliaheil 
"by  the  world. 

Tho  Knsaians  have  the  l>est  astronomical 
olMCTvatory  in  the  world :  they  have  alio  tlic 
W-st  raet*-orologie4il  obwtrtatorf.  The  iiiag- 
ncticnl  stndies  have  l>ecn  made  in  (wnncction 
with  the  meteorological :  and  in  the  observa- 
tions, as  well  as  the  theoretical  discusstona,  we 
lind  the  same  men  engaged,  and  the  results  are 
l>ubUsbed  side  by  side.  In  speaking  of  the 
ineteorolo^cal  work,  one  is  foreed,  then,  to  at 
leiial  mention  the  laaKDetieal.  on  acof>uut  of 
this  doM-  coniM:<!tion. 

T)i4-  I'liyNical  ociitral  ohiwrratofy  at  St. 
IV'ternhiirg  wa*  foundiHl  in  IKIH  through  thii 
■endeavors  of  KuplTcr.  The  aim  of  thin  ohser- 
v.itorj'  was  to  institute  ph.^'8ical  obtifirvalioiw 
and  research  in  general,  and  to  advance  Ttus- 
sia  in  the  tine  of  physics;  and,  as  part  of  the 
latter  task,  the  ooo'diicting  and  publishing  of 
meteoroli^lcal  and  magnetical  observations  was 
undertaken. 

So  it  will  l>c  acen  that  thla  oliaervatory  waa 
not  intended  merely  as  a  central  office  for  a 
nicteorolf^icn!  service  ;  but  it  waa  to  l)ooome  a 
|ihysical  lalioratorj',  where  all  sorts  of  physical 
inve  lit  ligations  ooidd  be  undertidten,  and  in  ■'iich 
a  manner  tliat  nothing  more  could  be  desired, 
that  is,  as  far  as  appdtratus  ami  methods  cm- 
ployed  arc  concerned. 

The  llrst  director,  Kuptfcr.  separated  ae 
much  as  possible  the  two  departments  of  the 
observatory,  as  his  publications  show.  His 
re^arches  into  the  elaatlcity  of  metals,  pub- 
lished in  I860,  which  were  cut  short  by  hia 
death,  show  tlie  nature  of  the  purely  physical 
inv«!Nti Illations  undertaken  by  him.  He  pub- 
lished lui  cncinuou^  mass  of  meteorolt^lcal 
material  in  the  ^tnno^  'te  Vo^vrvatoir*  phi/- 
siijuf  orntrtU,  \>iil-*H  ;  al«>  in  the  Corrtrpon- 
(bince  jnftforologiquf,  commenced  in  IX^O. 

In  seven  places  hourly  observations  of  the 
meteorological  elements  were  inslittited,  and  in 
six  places  of  the  magnetical  elements.  These 
and  many  of  the  observations  from  other  sta- 
tions, made  a  certain  number  of  times  a  day, 
were  publUbed, 

lu  s[ienking  of  this  nmterial.  I'lofesaor  Wild 
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Mdd,  '■  It  i»  H  comiilcie  mtat»  »r  inct4K>rologieHl 
bikI  iiia^iiirticnl  oliorri'iitions  piitilixhcil  in  (!<;- 
tail.aixUticrerorc  «i*ilj- nccpssililc  to  every  omr, 
1111(1  mti^h  as  no  oilier  land  possc«8i>s :  it  is  of 
gnjar  value  to  the  science  :  but  it  would  hart- 
been  tniicli  more  valuable,  yes,  invaliiaMfl,  if  it 
was  as  iiati§factory  aa  com preho naive." 

As  at  fli'sl  organiaed,  there  were  few  under- 
officials  in  the  obeervalorj' ;  and  most  of  them 
were  men  who  receivvd  small  salarit-s,  and  wen' 
not  especially  (lualiflcd  for  their  )iO!iilu>n!>, — 
or.  rather.  Ihf.rt:  wcro  no  |K»iiLion»  fi>r  men 
qiinlined. — so  that  thi*  dinrlor  vrns  ohligecl 
t(>  nttcnti  personally  to  n[]  work  r<<niiring  iniieli 
tlionglit.  A  force,  then,  of  a  director  and  Qvc 
nut  opccixlly  proparod  meo  was  to  conduct 
the  work  of  the  central  office,  from  which  wer« 
to  be  iesuchI  the  mcteoro logical  observatioilH. 
Mid  their  discnsaion.  of  a  oouutry  five  tiroes  as 
}ug«  as  all  the  rest  of  Europe,  through  whieli 
about  twenty  aeponite  iuetcorol<^ioal  iiii)tltut«s 
iiTL-  distributed. 

It  ii(  not  to  b<'  woiidirrc'il  at.  llien.  that  Uus- 
tiitin  obxcrvatioint  luy  fiir  ho  many  yrarN  iilniosl 
uniiMHl  by  tlicir  tnctcorologistii.  Anyone  who 
hail  Ktlempteil  to  work  with  inngnctic  olwcr- 
vitiiontt  knows  that  little  can  be  done  singli;- 
banded,  especially  if  the  ))erson  must  also  busj' 
himself  with  the  instruments  themselves. 

Througii  inability  on  the  part  of  tlie  director 
to  cope  tliufl  single-handed  with  the  great  work 
undei'iaken.  the  meteorological  seivieo  went 
gradiiailj'  Into  decline.  Tlie  scpumie  stntioua 
could  not  bi-  jiroix-rly  iI»SIH^cl^:<l  to  sei?  that  the 
instnimenta  wi-n'  correct,  nor  rould  the  neces* 
sary  attention  Ik-  given  to  ibv  pn^paration  of 
the  obttrrvatiiinH  for  pnblii-.-ition.  M:itli;r!t 
tinalty  cAtne  lo  such  a.  pitss,  that  iilwut  1K&1  a 
re-organixRlion  of  the  service  was  agreed  upon, 
iin<l  the  establishment  of  forty  new  meteor- 
ological stations.  However,  the  next  year,  aod 
before  juiy  thing  could  be  done,  Kupffer  died, 
and  Eaemtz  was  called  lo  succeed  him- 

This  great  meteorologist  at  once  elaborated 
plans  for  the  fniprovetncnt  and  enhirgt^ment  of 
the  service:  but  u  givat  nnit^rtaking  of  tbia 
kind  goes  forwani  tlowty.  and  at  liin  dr.>ith.  two 
ycara  latur,  not  much  liad  bc<'n  ciirrieil  practi- 
calbr  into  effect. 

The  service,  then,  was  in  a  disorganized 
oooditioD  wlicn  Wild  took  charge  in  I8C6. 
Attbongh  it  is  probable  that  a  great  improvi?- 
ment  would  have  taken  place  had  Kaemtz 
lived,  yet  we  can  hardly  hope  that  Ir-  would 
liave  placed  the  service  In  that  high  |«sition 
which  It  now  holds  in  reference  to  otiiers.  and 
which  It  aaaumed  !to  aliortly  Rftcr  Uh-  cthooaiiig 
of  Wild  R»  director. 


I'rofeasor  Wild  itoiibleil  the  coqia  of  asedat- 
ntitn,  and  made  thi-  positions  so  deairiilile  and 
important  that  university  men  were  gliul  to 
accept  thorn,  and  guoci  men  from  otlicr  (lou- 
lincDttd  coiintrieK  were  easily  pci-aiiadcd  to 
accept  places.  These  men  were  of  sucti  ability 
that  tbey  could  undertake  and  successfblly 
carry  out,  under  tbc  supervision  of  the  director, 
any  single  investigations,  and  tbns  relieve  the 
cliief  of  that  care  and  constant  watchfViluess 
which  would  have  been  necessary  liad  he  had 
leas  fikilfiil  aaaistants.  The?  results  of  these 
labrji^  can  be  •H?cn  in  the  papers  pnblished  in 
the  Sejierlorium  pir  metearoht/ir. 

itiit  it  is  mainly  of  thi-  Kiissinn  acrviue  U  it 
at  present  exists,  ami  f-spcci,ally  of  the  inetcor* 
ologicnl  ohsprviit«rj',  that  I  wish  to  speak. 

The  whole  establishment  is  composed  of 
several  ol)Serving-8LitionB  of  the  first  order 
(i.e.,  where  either  hourly  observations  are 
made,  or  where  self- registering  barometers, 
etc.,  ai*  employed),  and  about  a  hundred  and 
thirCy  stations  of  ilie  second  and  third  oidera. 
where  observations  arc-  nnide  at  stated  times 
during  thi^  day.  In  onlcr  to  oiitatn  an  idea  of 
Uie  distribution  of  tlicsc  stations,  tlio  reader 
must  consult  the  chart  accompanyiog  the  Tern- 
peratnr-verktiUnisiie  (ha  russuchm  reiefte«,  pub- 
lished in  18.^1  by  the  observatory. 

The  meteorological  observatory  at  St.  Petera- 
burg  couBiBtsof  twopaits, — tbetenlral  phyai- 
eal  observatory',  in  the  dty  itself;  and  the 
observatory  at  Pawtowsk,  in  the  country,  about 
thirty  kilometres  distant.  The  prest-ut  build- 
ing occupied  by  the  former  waa  built  about 
IflRO,  ana  continued  U>  be  the  jirincipal  oliacrv- 
ing-stntion  until  l.*ti7.  when  the  other  wiw 
grounded. 

The  building  in  St.  I'fetcrsburg  occupivs  n 
not  prominent  positiou  at  a  little  distance  from 
the  noith  bauk  of  the  Neva,  in  the  western  end 
of  the  city;  but  it  has  no  longer  the  quiet  sur- 
roundings that  it  probably  had  at  the  lime  of 
its  construction,  as  the  ciiy  is  extending  in  that 
direction. 

All  of  the  work  of  atandards,  inatrument- 
comparing.  [m^paring  ninttcr  for  the  printer. 
wrreii|iondcnce,  supplying  stations  with  neces- 
sities, and  llie  general  mitnagcment  of  tlie  whole 
service,  is  carried  on  hei-e,  .intl  for  eight  or  nine 
months  of  the  year  it  is  the  dwclUug-ptace  of 
the  director. 

For  the  no n- meteorologist,  however,  the  only 
atUaclive  feature  of  the  institution  is  the  large 
instrtimeDt  saloon,  where  Uiere  is  much  fine 
apparatus,  especially  standards.  TTie  library 
i*  ti  very  good  one.  and  the  numerous  books  in 
fort-ign  languages  show  the  extent  U>  which  the 
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Rncsitiis  nnke  u»e  orforcigu  wriUngs.  In  fact, 
very  f«w  of  the  books  In  Uie  library  an-  in  tin; 
Russian,  even  wIi«h  coiiUining  lh«ir  on-n  work. 
There  b.  houi-rc-r,  a  nlittng  ntactioii  in  tliis 


to  change  U  inla  Kocb  m  fonn  s«  hv  Wftntcd. 
Again,  llie  old  utnH'rvntory  ira^  !>  poor  place  for 
niugnclic  iMtniim^nU,  both  ou  account  of  the 
unsl«acliDns  of  the  instramouts,  and  the  close 
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r«spect :  simI  before  maD\'  .rears  wc  may  espect 
to  rect-ive  the  Russian  scientific  publicatious, ' 
not  iu  the  Fi«och  and  tiermaD  langiia^ca,  as  at 
|(rcflont,  but  in  the  Russian.  Tbis  will  be  »■■• 
forluiiale  for  tts :  bvcaiise  the  language  Is  dtffl- 
ailt  lo  learn,  ni>d  muoti  of  ilielr  soii-noe  noolil 
be  l>iiriift  to  u.«  for  a  long  lime  at  tt-iu<l. 

At  f'awkiivKk  lliere  i«  mueb  of  int<'i-VKt.  It 
require*  hIkkiI  an  tioiir'x  ttinc  on  llii-  railway 
logo  from  .St.  IVti^ntburg  to  this  i)^^'.  On 
the  way  tht-rc,  the  clump  of  ti*r»  surrounding 
the  gre.it  Pulkowa  astroitoiiiic.-il  obscrviitory  is 
nnble  ;  nnd  iu  winter  the  main  building  itself 
can  be  plainly  seen. 

There  irere  several  reasons  for  the  founding 
erf  this  new  obser\  atori'.  l*rofe88or  Wild  had 
ideaa  that  he  wished  to  carry  out,  and  wbicb  be 
eonaklered  essential  for  tbo  best  results :  he 
bad  found  iJie  city  ol>!iervatory  in  a  settled 
condition,  and  it  would  have  been  im|)0ssiblc 


proximity  to  the  iron  ships  that  are  constantly 
passing  and  reiMtssIng  on  the  river,  oiilj'  a  few 
liuntlri-d  feet  away.  He  also  had  the  idea, 
which  is  shared  by  most  toeteorologists,  that 
tlie  city  itself  ia  no  place  to  nuike  uieteorolf^ieat 
obHervatioiiK ;  as  the  eon<lition!i  arc  tiot  the 
»umtr  aH  in  tlie  aurrouoding  M^untry. 

Tliis  ol)»er»'atorj'  is  intuated  nijorly  two  milns 
(lintant  from  the  town  of  l*awlow«k,  which  lien 
thirty  kilometres  sonth-cast  of  8t.  I'ctorsburg. 
This  town,  although  thinly  inhaliitefl  in  the 
winter-time,  is  filled  to  ovcrfioning  in  the  sum- 
mer by  the  people  from  St.  Petersburg,  who 
want  to  enjoy  what  little  summer  country  life 
they  can  find. 

A  small  ])ortlon  (several  acres)  of  tbe  park 
of  tlie  (inole  of  the  present  czar  has  been  given 
for  Che  purpuMc  of  tlie  observatory,  and  this 
piece  of  ground  lias  been  fenced  off  and  the 
buildings  erected  u{)On  it.    Tlw  land  lies  per- 
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f^otl^'  flat,  and  is  moittly  covcrvtl  with  Kr  trers  ; 
altlioiigh.  of  (■oiirxc,  piirl  Iiim  bcoii  vlcarcil,  satm 
not  Coinlliicnw  the  ix-adiugsof  llictniftrimictits. 
Tlif  ol'Hcn-nlorv  is  certaioiy  llie  mcteorolojfical 
ptirn'lUi;  (nt  len&l  in  eaiDmor):  and  the  visitor, 
whetlicT  casual,  or  there  foi'  the  purpose  of 
stTidv.  cannot  but  be  struck  bv  the  taste  nhicli 
has  lieen  displayed  In  il«  organ i/atioii  and  con- 
struction. The  whole  calabli Aliment  was  erect- 
ed lit  a  coat  of  about  ^vcnly-fivc  lliotisund 
dollars. 

The  ncooaipaiiying  illustration  «hnu'K  Uie 
main  building  from  the  nortli  side.  The  Uii^c 
tlicnnompUT-tilicltcr  is  Hcen  agniust  t!ic  build- 
ing :  a  little  to  Die  right,  through  the  Ltns.  w 
H€cu  the  stjiblo  ;  and  still  more  to  the  right 
tli«  roof  of  the  direclor's  summer  residence  ie 
visible.  Of  the  smaller  buildings,  the  one  to 
the  right  b  a  thermometer-screen ;   the  other 


another  rain-giiugv,  anti  the  blade  bulb  »n 
vncuo  near  tlie«c.  Inside  of  the  little  en- 
closure is  n  san^l-hcap  in  which  are  bnriod  the 
thcrniomctcfp  for  measuring  the  earth's  {cinjwr- 
aturc  at  diflcrcnt  depths.  The  inslrumenta 
are  placed  both  in  a  vertical  and  horizontal 
position.  In  oixler  to  get  at  the  horizontal 
tliermometcra.  a  hole  has  heen  dug.  wiiicli  con- 
tains a  box  filled  with  cunli.  tlur  hole  being 
covewd  by  a  tr«p-ctoor.  Tin;  hox  can  ha  slid 
from  \l»  |io!tlio[i.  fliiii  the  end  of  the  ihcrinoin- 
clci'-wises  exposed  lo  view.  These  arc  then 
drawn  out  (horixoulaliy)  by  the  oliscrrcr,  nnd 
read  without  tnkiug  them  from  the  hole.  The 
vertical  thermomctiTS  arc  not  in  this  hole,  bat 
ATO  drawn  vertically'  out  of  the  sand  when  read. 
The  glass  tubing  aurrounding  the  Uiermometei-a 
is  so  made  that  no  moiattire  can  reach  the 
Iherinoraeter-bulha. 


4 
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tiro  foir  s«lf-n?gUteriDg  instruments,  one  con- 
Ininii^  a  rain  and  wind  measure,  and  the  Other 
n  min'moAstire  and  atniometer.    Tliere  is  also 


Near  this  saiid-pUe  is  a  pond  con»lruolcd  for 
the  pnritose  of  making  in«a.Hure«i  of  tivapora- 
tion  on  a  large  scale.    The  obiw^rvations  of  this 
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ktiid  are  not.  however,  of  a  verr  eaUafactoir 
imiiiro  :  and  l)i<'  )>on(I  h»s  nppuronllv  ivttimi'd 
tn  its  K-^itiiniilc  iikc.  viz..  riiriiUliing  u  tion)« 
for  alvxit  a  million  »in.ill  fiolM-K. 

In  no  placr  in  the  worlil  i»  «>  inuoh  altaalion 
I>!iid  to'magnclie  ohservslion*  :inil  invustigji- 
tioas  »s  h^re  at  I'airlovrsk.  Wc  see  in  thia  cut 
the  uDdcrgioiind  magnetic  house,  and  ita  siz« 
can  be  »cen  bv  comparison  nitli  tli«  figures  iu 
the  fore(;rouud.  Tlie  building  coD»isU  of  two 
ehftinbers.  >'e|uirat<.-il  aixt  surrounded  bv  air- 
('hainlicrs  whidi  iin-  lii^ultrd  ;  and  the  heat  ia  lima 
«>uveyed  UmHigli  lite  walls  iiitt>  tin.-  olweniiig- 
rooin.i.  'I'lii-w  riM>uix  ri-niiiin  »l  a  irotid«rrullv 
congrtanl  U-in]>i-ratiire.  'I'Ik^  bnilding  is  cfnttv 
isolated  from  (lie  reniainlng  |i»rtioiiK  of  llii; 
obBPTvatorv.  It  was  here  that  llie  oliwriation* 
ajmnltaneous  nilh  those  of  the  ri'eeiil  inter- 
national polar  expeditions  were  made. 

Tlie  whole  work  of  this  lustiUitiQii  is  scien- 
tiBc  in  the  highest  degree,  and  there  U  little  of 
what  we  maj-  call  jiopuliir  work  done :  but  thia 
is  niiueceisary.  ae  those  who  would  be  JnHu- 
en<-c<l  by  a  more  evi<leiitlj'  piactical  result  have 
nothing  to  oav  in  regard  tu  the  coiidiiet  of  ilie 
•cn-icv. 


nED  SKfES  Iff  CHIN.A    FIVE  VE-ARS 
AOO. 

Tuc  '  r<-d  *itnM-t,*'  wliieh  have  recftntl.V  flt- 
tractcd  so  much  atlrntioii  in  so  laanjr  qtmrtent 
of  the  globi',  atiil  hjive  e.nlled  forth  considenible 
diMTlseion  in  various  seientilicjounial*.  l>oUi  in 
Atneriea  and  Kurope,  recall  very  similar  j)he- 
aonteiia  I  obsen-ed  five  years  ago.  under  eirctim- 
ctanceA  which  seem  lo  me  wortfa  recording  al 
Ihia  time. 

Dorinz  liie  early  part  of  the  winter  of  1878- 
7S,  I  had  occasion  to  pass  several  weeks,  en- 
gigedl  in  gi-olu|j!ioAl  work.  uIodj;  Ibe  base  and 
among  Uk-  f(igt-bilb  uf  the  Itrst  moiiniain  range 
that  riscH  nltove  IIk*  plain  of  nortlieru  Chinu. 
anil  forms  the  luundiiry  ticlwi'cn  ibir  prciviiiii'n 
ofChihIi  andShansi.  Kmiiii-iillvinthc  month 
of  Novemi>er  m.r  attention  (uul  liecn  ciilii'd  lo 
the  inten-^*-  ooloring  of  the  sky.  and  hriiliaut 
red  afterglows,  slowly  fading  away,  and  lasting 
)oog  after  the  sun  hwl  s*-U  On  one  occasion, 
I>ee.  1.  I  left  lite  small  niountjiin  village  of 
Cbeang'Stiui.  accompanied  by  my  friend  Mr. 
\V.  N.  IVlhick  of  Tientsin,  for  a  long  tramp 
among  itie  hilU.  We  iravoJled  up  the  lonj; 
raUey.  ami  a^n^uded  lo  tlie  lop  of  tbe  pass 
COTOmaiKlingaDesIeiKled  view  to  the  westward, 
over  the  plal^au  of  Shanxi.  Although  lale  in 
llie  day.  we  pushed  on  to  the  village  of  Tang- 


Cheng-Tstin,  a  mite  and  a  half  lo  two  mites  be* 
jond.  reaching  there  about  Bunset. 

On  our  way  biiL'k  to  the  pass,  1  was  oontinii- 
ally  looking  backward,  astouisbed  at  the  hril- 
luiney  of  tlie  t>ky,  Uie  orange-ied  and  poculiar 
l>riek-red  eolors  uf  Ibe  hor!»on.  and  the  length 
of  time  ihe  vivid  iy>toring  reiiiaineil  after  llie 
going-down  uf  the  mm.  I  low  long  thU  intense 
afterglow  continued  1  am  unable  lo  Hay  ;  a.t,  on 
reaching  tbe  summit,  we  retnieed  our  nIi'iih 
down  what  in  the  Cordillera  would  be  culled 
the  canon,  and  llie  western  view  was  (ompletely 
lost  behin<l  an  abrupt  wall. 

Ail  the  phenomena  connected  with  the  sun- 
SHtl  were  quite  similar  to  lliose  reeenlly  observed 
in  Ntrw  York,  esci-jn.  as  I  nuw  recall  tlie  aoene, 
the  <K>lont  seeiniil  to  ma'pHAS  ibein  in  brilUnn<-}'. 

Through  Uit-  inoiilli  of  Deueuiber  1  whk  fi'c- 
qucntly  impreiisiil  wiUi  the  di-ep  rt^l  gbin-  of 
the  skies,  and  long  twilights,  although  none 
of  them  appeared  to  equal  in  intensity  the  one 
observed  IVom  the  toji  of  the  plale.iu.  This 
difference  I  &iip|X)«feil  was  due  to  the  view 
being  somewhat  shut  off  by  the  h^b  ridge  lo 
ttie  w«Hlwartl. 

Am  early  im  November  the  premllng  winds 
in  northern  ('tiinu  ittow  almoat  contlnuouidy 
from  the  noTth-wct.  acrons  the  broad  area  of 
country  covered  witli  Ioo8»-depoails.  In  ood- 
»equenco,  the  atmoephcn-  wa»  never  wholly  Ihjo 
from  line  loess-dust :  u  haxincwi  bving  at  all 
times  notioeable  in  the  mountains,  while  fre- 
quently llie  air  v  as  gray  from  the  Large  amount 
of  impal[KibIe  duet  held  ia  suspension.  Uii 
those  da>swlieo  tbe  dust  was  moat  perceptible 
the  coloriii)ca  of  the  skiea  were  never  remiirk- 
able.  and  w«:rv  only  line  when  the  lower  atiuos- 
l>ticrc  Mcx-med  i;Icar  and  bright. 

These  hrillinnl  ani;rglows  continued  at  in- 
tervals througiioul  [lci«nibi-r  an<l  early  [wrt  of 
the  new  year  :  the  IimI  one  i>eing  nolieed  about 
tliv  middle  of  January,  from  a  umidl  village 
xeventy-livo  miles  cnslof  the  inonntains,  whera 
I  had  put  up  for  Uie  night  on  my  way  to  Tien- 
tsin. In  tbe  following  Septemlier  I  again  vis- 
ited the  Diountaina  and  ]>latenn  of  Shanei,  but 
lIo  not  recall  any  thing  in  connection  with  ihf 
aunsets  at  all  ooukgiarahle  to  tho&e  obscr^'ed 
tbe  preceding  wlnn-r.  But,  on  the  other  hnjid. 
the  atmo»phcrie  eondilionii  were  also  wholly 
changed;  llie  wind  was  blowing  steadily  fioni 
the  euKt  or  ocean  side:  (be  air  was  ladt-n 
with  moisture,  which  w!is  fixiiiuenlly  prciifH- 
tatod  in  be-avy  rainn ;  and  llie  atinojtphi-rc.  so 
faraa  the  eye  could  deicel.  was  free  from  dust. 
I  CAD  but  think  that  the  grcjit  hiillianoy  and 
long  duration  of  the  alUrrglow  wen;  intimately 
connected  with    loeas-dust  in  sotuc  suefa  w.iv 
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AH  tlie  rvcvnt  reinarknbic  (iU])l(iy»  have  hecii 
sttribiiU'il  to  IIk'  vultmiiii-  (UiittM  of  KrnkBlOH. 
The  pwiiliiir  ijlicnonKUM  in  ttic-  skied,  like 
those  described,  were  not  noticed  iit  Tiait»in 
in  tlie  spring.  'I'his  may  I>c  nccoiinlfd  for  hy 
stmospli^ric  conditions  being  chnnged,  and 
tti«  air  lit  this  season  of  thi'  yciii'  being  over- 
otiai-ged  witli  too  mncli  fine  mateiial  derived 
from  tlio  dnst-storms  which  form,  during  Marcli 
nnt]  Ajtii!,  so  marked  a  feature  of  tlie  climate  of 
norLhern  Cliina.  I  think  it  quite  probable,  how- 
nvcr,  Hint  rv.il  sikics.  siiuiliir  to  thotto  re<«nlly 
observed  in  varion?«  [>nrls  of  tlii-  world,  may  at 
times  lie  seen  lliroiigboiit  t.lic  winlt:r  Iij  fDi'i-igii 
residents  »t  IVking  .-md  TienUin. 

A  few  more  wonis  about  loess-diist.  Huring 
the  wiutcr  R-fcrred  to  I  w.ns  much  interested 
in  the  question  of  tbe  loess  Ihst  wtis  annuallv 
I>einf;  removed  rix>m  the  land  and  carried  out 
to  sua.  and  not  only  was  impressed  witli  the 
ikinuiint  iranaporled  by  streams,  but  was  led  to 
liclievc  that  a  not  inconsiderable  quantity  was 
bonie  i-aBiiward  hv  the  prevailing  winda,  and 
finally  preuipilalcii  H[)On  tlio  ocean.  Iniiuiriett 
brought  out  the  fact,  that,  in  IIih  China  kc&s, 
ships  many  hundred  inile.-s  from  land  frc^iitently 
report  showers  of  tine  malerinl  fjdiing  njioti 
tie  decks,  which  iu  many  awes  h.ivc  been 
wrongly  regarded  ns  deposits  of  voleouic  dust. 
In  conversation  with  the  caplnin  of  the  steam- 
ahip  China,  on  the  passtige  from  Yokohama  to 
Hong  Kong  in  the  autumn  of  18T9,  be  nar- 
rated his  experience  in  a  diist-atorm.  while 
passing  over  the  same  route  in  the  preceillng 
spring.  TiiG  storm  occurred  April  2!i.  in  lati- 
tude "iS",  longitude  128°.  It  lo-Ktcil  twelve 
houix,  with  »  heavy  wind  blowing  steadily  from 
the  norlh-we«l.  Kvrry  thing  on  hoanl  was 
coated  with  an  tfx<-e>wivcly  fine  dn*t,  which,  as 
tbe  captnin  expressed  it,  "  was  ao  thick  that 
it  could  be  taken  up  tvith  the  fingers  like  so 
much  snuff."  l-'rom  the  nggiug,  one  of  the 
nilora,  under  orders  fromthe  captain,  collected 
with  a  knife-blade  a  lai-ge  amount  of  the  dust, 
xaniplcfl  of  which  he  forwarded  to  London  for 
exanii  nation .  Now,  I  very  well  remember  that 
in  April  llie  whole  plain  of  uorthei-i)  <^hina  was 
oQvelopwl  in  several  severe  duat-slorins;  two 
of  them,  at  lt.-ii.it,  having  a  duration  of  thn-e 
davs  each,  and  tilling  the  air  at  time^it  with 
dust,  «>  a»  to  completely  obswiro  the  sun. 
There  is  no  quexlion  in  my  mind  but  that  the 
material  which  fell  u[)0u  tlie  steamship  cmttQ 
from  the  loess  of  China;  and  1  believe  that  a 
great  deal  of  the  so-called  volcanic  dueta 
wbicli  are  often  reported  as  observed  at  sea 
%n,  Bt  least  in  Chinese  waters,  derived  froin 
loes»-do posits.  Aiuioui  Haovk. 


TlfE  EVOLUTION  OF  THE  CEPHALO- 
PODA.—h 

CBriiA.i.oi-oii»,  or  ctHtlellshe*,  have  struc- 
tnr.il  peculiarities  which  make  them  the  most 
favorable  subjects  now  known  for  the  special 
study  of  the  problems  and  lawa  of  the  evolu- 
tion of  forms  in  time.  In  two  of  ttio  orders 
the  animals  weie  sliell-covered  ;  and  the  ahell 
In  these  is  so  biiill  that  it  jui- serves,  t-ven  In 
the  foisUs.  the  embryo,  the  young  shi-ll,  and 
all  its  stages  to  the  full  grown.  Then,  pausing 
on  into  old  age,  it  shows  in  the  senile  period  a 
relics  of  retrogrmle  trwTisform.T lions,  often  re- 
venfing  its  adult  condition  and  aspect.  This 
recoixl  of  the  entire  life  is  Ailler  than  any  one 
who  has  not  minutely  studied  this  type  can 
imagine  from  his  esperienoe  in  other  branches 
of  the  animal  kingdom.  It  Ls  not  only  In  itself 
a  complete  cycle  of  changes.  «n<l  these  of  no 
slight  or  doubtfiil  eharacttrr,  but  the  external 
records  of  the  shell-atriiclurc,  apertures,  and 
other  parts,  arc  snpplemenled  tiy  the  bonl  por- 
tions  of  two  internal  structures,  which  are  pre- 
M'rvwl,  and  also  change  in  accordance  with  the 
age  of  the  ahell.  W'k  have,  therefore,  in  cvcij- 
well -prescr veil  siH-cimen,  the  unique  advantage 
of  being  able  to  study  the  eomjtlcie  cycle  of  its 
individual  life  iu  three  distinct  sets  of  organic 
pai'ts.  We  can  therefora  compare  the  changes 
which  we  observe  in  the  individual  with  the 
modiflcalions  which  the  group  has  undergone 
in  its  ]irogression  or  retrogression  In  geologic 
times  with  a  certain  completeness  of  the  evi- 
dcncet«,  at  pre.tent  unuttuitmble  in  any  other 
class  uf  animals.  In  the  Belcmnites,  the  third 
order,  the  shell  and  its  parts  arc  much  less 
instructive;  and  finally,  in  the  fourth,  the 
Sepioidea,  it  is  so  much  reduced,  and  ao 
frequently  absent,  as  to  lose  ver>'  lai^ely  in 
tills  respect. 

The  class  has  two  sub-claBses>  Tetrabraiidii- 
ata  and  IVibranchiata.  These  were  established 
by  Hichard  Owen  as  orders.  —  a  purely  techni- 
cal  diiference.  which  does  not  change  in  any 
way  the  value  of  t\w.  structural  distinctions  as 
given  by  this  eminent  uiiturulist.  The  Tctra- 
l>i'anchiala  are  sliell- covered  ;  .'ind  they  are  rep- 
rcHcntwl  by  the  modern  -Nautilus,  the  only 
esi^ting  genus.  The  Dibranchi.ita  are  de- 
scendunts  of  the  former,  hut  enclosed  tbe  sliell, 
and  n-sorbcd  it  in  many  forms,  so  that  they 
appear  as  naked  animals.  The  cuttleflahca, 
squid,  devil-flslies,  etc..  are  existing  tji*^-  T" 
studying  these  Ijiics.  the  author  has  Iwen  Icil 
to  adopt  a  new  method  of  clmraotcrixing  the 
divbions,  and  besides  the  old  strticttiml  dis- 
tinotions.  which  are  Mill  nvailnblc,  to  apply  the 


Fkbbcabt  1,  IS&LI 


SCIENCE. 


123 


corrcUUoitft  of  babit  and  stniotiire  to  llie  cltici- 
dation  of  ordinal  diirrreiiws. 

The  class  (Y'[>liali>i>oi)n  in  i-oiuiiosod  ofexclu- 
mrely  aqiiiilii;  and  tniiririv  niiiiiialx,  and  voriM- 
tjoently  they  hrciilhf  with  ijCilU.  The  ntniclurra 
of  ihi*  two  sub-tthisM's  roini'idp  with  two  dis- 
tinct )iabilnl«  which  llicy  rt'Spcfliveiy  ootupy. 
The  Tcti-idx-nnrhialn.  like  Ihe  Nnutiliis,  wera 
etintiitinlly  littoral  crawlers,  though  possessing 
organs  suitable  for  aniiniDtng,  and  doubtless 
using  theiD  more  or  less  for  leaping  aud  swim- 
mi  ug. 

The  animal  of  (he  Xatitlliis  has  a  large  uum- 
tle  or  desliy  aao  enoloniiig  iliv  iiiteniul  orgmiui, 
irbich  can  he  optinat  aioiiiid  th<:  luargiii,  or 
closed,  at  tlK  will  of  the  iminiid.  Admitting 
the  *iaU-T  around  Ihc  miiighi,  tliry  (ill  tlicir 
m&ntle-c«viti4'«  with  wntir,  nud  tbi'u,  closing 
aiul  compri:««iiig  Die  mnntle-sac,  force  it  out 
with  violence  through  a  fleshy  pipe,  which  is 
exduMVcly  used  for  that  purpose,  and  always 
(jtuatedoii  tlie  ventral  sUIl-.  The  ivaetion  of 
(he  stream  is  suttlcicDtly  powerful  to  drive  the 
body  of  the  animal  with  varvtug  dt^jrees  of 
swiftness  baeknards.  Tlic  rlcsdiy  jiipe  in 
therefore  an  aiiibulalory  pijic  or  Injioiioine : 
and  we  pra|M>*v,  in  ptiicc  of  the  old  and  con- 
fuitiiig  Icrmv,  to  cnll  il  hy  this  mime. 

Tlie  1  >ihriinchi»lu  change  the  external  iihell, 
wliich  they  inherit  fiom  tite  TctrnbrauctiiatA, 
into  an  internal  organ,  and  taking  advantage 
of  the  powerful  hydraulic  apparatus  of  the 
Tetrabranchiala.  which  they  also  inherit,  and 
increasing  its  erlieieiiey,  become,  as  la  well 
known,  exclusively  swimmers. 

llifi  ambulatory  piiK^  uf  tlio  Nautilus  raiuacs 
a  conesponding  deprei^ion  or  Kinuii  to  occur 
in  Ihc  agterlure  of  the  Khell  on  ihf.  outer  or 
v«nUal  side,  and  tis  effect  i^  jiIto  to  lie  seen 
ID  the  striae  of  growth  thronghout  the  entire 
length  of  the  shell  on  the  ventral  side  ;  so  that 
v«  know,  fron^  these  indieationa  in  any  fossil, 
what  was  the  comparative  size  of  the  |>i|>c,  aud 
whether  tlie  animal  was  more  or  less  power- 
ful as  a  swimmer.  Otiier  indications,  such  as 
the  openness  or  coutraclod  form  vf  the  vari- 
ana  apertures  of  itifToreut  gi^nera,  exhthit  witli 
ec|fla1  cleariwii.1  what  tht-y  vkmiM  do  in  tlie  way 
of  crawling.  The  widc-opi-n  :i]>erliirei«  indi- 
ca(«  powerful  anus,  cajwbic  of  carrying  Hn<l 
easily  balancing  the  largo  spire  of  the  shell 
above  :  Ihc  narrow  contracted  aperture  shows 
that  the  arms  were  small,  and  Ibal  the  animal 
could  oot  M>  eOldently  balance  or  carry  the 
ahell  in  an  uptight  poellion.  and  was  thei'c- 
(bre,  accordiug  to  Uie  amount  and  style  of  the 
contraction,  more  or  leas  Inefflcicnt  as  a 
crawler. 


In  studying  the  dilferenl  typeM  of  the  Tetra- 
brancliiatu.  we  (iiii)  that  tiiere  are  two  orders 
lis  find  dcfinird  hy  ProfcHMOr  Ixiuia  Agaa«ix. — 
Uiv  Naiittloidca  and  Uie  Ammonoiitea,  —  iinil. 
furtlicr,  that  thesti  divisions  coinciile  with  dif- 
ferences in  tlie  outlines  of  the  nintmlalory 
einuees  which  indicate  distinctions  of  habit 
general  throughout  each  ordej'. 

The  cxtiuet  Xantiloidea  have  large  ambula- 
tory sinuses,  and  were  evidently  capable,  tike 
the  modern  Nuitltlus,  of  rUing  to  the  surface, 
aud  swimming  with  a  jerky  motion:  thoogb 
Iholr  uixn  apiTLur«:s,  ait  a  rule,  abow  their  nor- 
mal coiidilion  to  havi'  been  cixipitant,  or  bot- 
limi-crawling.  Tbc  cxccptionid  .-tlictl*.  which 
depart  from  the  typical  form  i»  the  nimis  and 
ni>crUircs,  exhibit  their  iwouliaritics  in  the 
ndults,  but  not.  as  a  rule,  in  the  young.  vxirci>t. 
in  ceases  where  direct  inheritance  can  he  proven 
to  have  occ-nsioned  the  exception.  The  excep- 
tions, then.  are.  in  fact,  Ibe  most  conclusive  of 
our  proofs,  since  they  show  ibe  power  of  the 
habitat  to  produce  pcrnianeiit  changes  in  the 
apertures. 

The  orlboceratitic  MbcIlM  of  tliiM  onli-r  are 
straight  couex.  with  intcrmd  itepln  dividing 
them  tnlo  air-chambers,  connectcl  by  a  lube 
iinitjug  all  tbo  air-c  bam  hers,  aud  opening  into 
tbc  body  of  the  animal  itself,  which  occupied 
a  small  part  only  of  the  whole  Iciigtli  of  the 
cone.  This  is  the  simplest  form  :  and  otliers 
arc,  the  bent  or  arcuate,  ey  rtoce  rati  tic  l  the 
loosely  coiled,  but  with  whorls  not  in  contact, 
gvroccratilic :  the  closely  eoilcl,  wttli  whorls 
iu  contact,  uautiltan :  and  the  siiU  more  closely 
coiled  or  involuln  Hhdix,  the  involute  nautttian, 
in  which  llie  tuilvr  wborln  may  Miiuply  overlap 
tlic  inner,  or  entirely  conci^al  tJuim  by  their  ex- 
cessive growth,  as  in  Nuulilii<i  pompilius. 

The  Ammonoidca  in  tlicir  earlier  forms,  the 
Goniaiites,  have  apcit hits,  with  a  less  strongly 
marked  ambulatory  sinus.  Imt  still  sulllcii'nt 
to  show  that  they  must  have  ha<l  considerable 
powers  of  rising  or  leaping  in  the  water,  if  not 
of  swimming,  like  the  Nautilus.  In  Ihdr  later 
forms,  the  Ammonltinse.  however,  the  ambula- 
tori,'  sinus  is  absent ;  and  in  Its  place  project- 
iug  heuk^  or  rotilra  are  develojied,  indicating 
reduclion  in  the  aizc  and  use  of  the  ambula- 
tory pipe.  Tliia  and  the  generally  open  aper- 
tures enable  us  lo  sec  tlial  they  wert-  more 
exclusively  bottom -era  wlers  tluin  the  Xautiloi* 
dea.  The  most  interesting  of  the  facts  iu  this 
onlcr  lies  among  the  cxccpUona!  shells,  some 
of  wbichVnust  have  hecn  sedentary,  and  nitilhcr 
have  crawled  nor  moved  about  with  any  ttase  ; 
bat  none  of  these,  so  fnr  as  wc  know,  secmti 
to  bavc  exhibited  a  type  of  aperture  which  in- 
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ilioiited  f.rnn^it.ion  to  an  excliisiv«tjr  ewimtning 
liiihit.  Tbese  shells  appear  iu  our  subscqueoC 
reninrks  »mong  the  genttoto);oiis  nnd  pathologi- 
cal t,Tp«8. 

The  ahelU  of  this  order  have  no  siifih  vari- 
ety of  fomj  in  till-  \ta.\cozoic  forniaiioiia  as  we 
have  deaorihL-il  in  thi-  Nitiitiloiilc.t.  Thoy  an? 
close  coili-d.  bikI  ftvmi  iiivolnti',  iti  motik!  of  the 
first  forma  found  in  tlir  Cum  I  in  .-in. 

The  Itt'li-mnoiiiciL  of  the  Jura  had  a  trnVul 
flyliiidrimi  liiwly,  c4ilicd  the  guard,  al.tachcii 
to  tilt'  conc>likc  ititcrnnl  shell,  and  partly  i^'n- 
clORing  it.  Aulacoceras  of  the  tiias,  as  dc- 
Hcribcd  by  Draneo,  is  a  trunsitional  form  with 
an  imperfect  guard,  which  frecjiiently  contains 
n-agments  of  other  shells  and  foreign  matter. 
Thii*  demouatraU's  an  imitorlaot  link  in  our 
evidence,  that  this  j^iard  oonld  only  have  been 
huilt  by  some  external  flaji  i>r  (.'ndniiing  sac, 
indejiendeni  of  thir  iriio  mantle.  This  falsi; 
mantk-  must  have  i-nHosed  both  the  shell  an(3 
the  gnard,  nnd  niii»t  hnvr  been  ai  the  s.inie 
time  ojien.  no  us  to  admit  the  foreign  materials 
whieh  Brniico  found  built  into  the  snbstancc  of 
the  gnard.  One  of  the  straight  sheik  of  thi? 
Silurian  Nniitiloidea,  Orthoceratites  truncAtna, 
regularly  breaks  off  the  cone  of  iw  shell,  aucj 
tlien  mends  the  mutilated  spex  with  a  plug. 
This  plug,  we  are  able  to  say.  ia  the  precise 
homol<^ue.  in  pooitioii  and  in  stnieliire,  of  the 
guard  of  the  Belemniti-.  Hnrrandc  .tliowi'i] 
this  l)lug  to  have  liet'ti  sccri^ti^d  by  exli-rnnl 
organs.  o.'»  hv  siip)iowed,  —  two  arm*  stretching 
back  from  the  iijK'rtnix;  like  t.bouc  of  Argo- 
iiautft,  and  reaching  beyond  the  broken  apex. 
Thedorsal  fold  of  Nautilus  is,  however,  ■seci-ct- 
ing-organ  stretching  buck  over  the  shell ;  and , 
jui  the  probable  homologue  of  the  plug-secret- 
ing organ  of  the  Orthoce rallies  and  the  guard- 
building  organ  of  the  Belemnoldea,  it  enables 
us  at  ouce  to  explain  liow  the  Belemnoldea 
arose  from  tlio  Oi-lhoceratile».  and  why  Aula* 
coceraa  hat]  an  imperfect  nuuitte.  Thia  fold, 
which  wax  far  InrgiT  among  the  aiiei«nl  Ortlio- 
oerutitex,  would  have  been  neeewaiily  o|jen  on 
the  ventml  side,  then  more  but  not  cotnplctcly 
closed  in  Aidacocerns.  and  linnlly  completely 
dosed  in  the  later  lieleranoidea.  and  able  to 
construct  a  guard  as  perfect  as  that  which 
tliey  carry. 

The  solid  guaid  of  these  animals  in  a  com- 
pact cylindrical  body,  such  as  they  were  knowu 
to  possesji.  could  have  been  only  a  heavy  bur- 
den to  A  awimming  animal.  The  Iteleinnoldea, 
theix-forc,  were  not  purely  natatory ;  but  for 
iheae  and  other  rciwons,  which  wc  cannot  here 
discuss,  tliev  were  evidently  ground-swimmers, 
probably  boring  into  the  nuid  for  shelter,  or  as 


n  means  of  con<-eMUng  ihenisctveic  whde  lying 
in  wait  for  their  prey. 

The  old  view,  that  the  guard  oould  have  been 
in  any  sense  a  •  guard  '  ag&inst  collisions  wilh 
rocks,  etc.,  in  their  wild  leaps  backwards,  i* 
inadmissible  for  many  reasons.  The  most  oij- 
vious  ar<-  its  position  as  an  internal  organ,  it« 
solid  structure,  and  its  weight.  We  think  it 
more  reasonable  to  sup|>ose  that  it  might  have 
increased  the  liability  to  injury  from  ooliiwons. 
In  tracing  the  Releninoidca  to  the  Orlliocera- 
tilc4>  wc  have  Mimply  continued  the  lal>om.  and 
carried  out  more  fully  the  sagaciou*  inferences, 
ofQuenst^dt  and  Von  Ihcring. 

The  modern  Sepioidea  arc  known  to  be 
almost  exclusively  swimming  types:  and  tbe 
more  ancient,  normal,  flattened  forms,  and  their 
descendants  the  existing  cuttlefishes,  have 
llattened  internal  shells,  in  which  the  striae  of 
growth  are  remarkabli-  for  their  forward  inflec- 
tion on  the  ilorsa)  aspect,  due  to  the  immense 
i^imparative  length  of  tliiK  aide  of  tin-  a|>ertui«.  _ 
tiouioceras,  a  well-known  Silurian  type  of  tb 
ortbocc  rati  tic  Xautiloidcji,  h.-ia  the  same  con> 
tours  in  the  striae  of  growth  on  the  dorwim; 
and  if,  as  we  think,  it  li.ad  a  corrcs]ion<iing  de- 
pression in  the  aperture  on  the  ventral  side, 
in  similar  proportion  to  that  of  other  foi'nis, 
the  aperture  must  liave  been  transitional  to  the 
internal  shell  of  Paleoteuthis  Dunensls  of  the 
Devonian,  and  to  the  more  modern  forms, 
Tlie  :»eptH,  also,  of  fianioivnut,  have  similar 
curies  to  the  layera  of  calcareous  matter  In 
the  iuKrrior  of  the  entllelisb  lionc,  which  wa 
look  njwn  as  nhorted  and  retn^ade  homo* 
logues  of  the  septal  «f  other  forms.  Gonio- 
ccras  connects  liircctly  with  a  w^rica  of  kits 
compressed,  straight,  oi'thoccratitic shells  ;  ami 
thus  the  independent  derivation  of  the  Sepioi- 
dea from  tbe  Urtlioceratites,  among  tbe  ghcll- 
<?over(!d,  coniform  Telrabrancliiata,  is  probable. 
'Hie  enclosure  and  suppression  of  the  shell  have 
alreaily  been  predicted,  with  a  sagacity  which 
commands  our  highest  admiration,  by  Lankes- 
tor,  lK>m  etudics  of  the  embryo  of  I.oligo  ;  and 
these  facta  carry  out  his  conclusions,  subsli- 
tuting,  however,  the  more  ancient  Sepioidea  for 
the  Belemnoldea,  with  which  I.ankcster  made 
hla  comparisons,  and  the  hood  for  the  two 
mantlc-fiaps  which  were  imaged  by  him  as  the 
organs  which  enclosed  the  shell  and  formed 
the  shell-sac.  Most  paleontologists  have  con- 
sidered the  Sepioidea  and  Belemnoldea  as  more 
claiely  allii'd  ;  but  tbey  ap|M'iir  to  us  aa  two 
orders,  certainly  as  disMnet  as,  and  perhaps 
even  more  wiilcly  divergent  than,  the  Nauti- 
loidca  and  .\mmonoidca. 

Among  these  tno  orders  wc  recognize  many 
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exceptional  (bnos.  —  such  »»  Ibe  Spinila 
aiDODg  Belemnoklea,  and  anion<;  Scpioidca  tbe 
octofioils ;  and  we  Uiluk  lli*y  all  prove  o*ir  jio- 
sitkiu.  that  tlie  lial>ilat  so  olo^ly  accords  ivith 
the  KlnK^irnl  diaagea  of  tlit-  type  tliat  Ita 
inirvty  pti\>ii<'nl  iig<;iioy  mutt  1<t'  rcgiiitleil  ns 
tbe  cflicictit  nii<l  direct  tvnntu  of  tht-  txuri'lated 
changes  or  stracttirc  wliich  diHtiiigDiiili  tlic 
difforent  orders  nod  siib-onk-rM,  und  ortt-n  of 
the  exc«plional  genera  and  spocivs-  Wi^irill 
mention  but  one  of  these  exceptional  cnsvs,  in 
some  respects  tbe  laoBt  |)ertineut,  —  tbe  exist- 
ing Argonanta.  or  paper  nautilus.  Here  a  tbin 
shell  secrcte<l  by  tbe  nmutle.  by  tbe  edge  of 
the  nautle,  and  by  tbif  two  pairs  of  long  dor- 
jtal  :irm«.  vnctoiini  complt'tt^Iy  tlic-  niiiinul  of  Llio 
fRnuilp  atont',  t\>v  male  twing  neik«:d.  As  a 
Kcxiinl  organ  fortlie  proleclion  of  tlio  '-f^;  as 
nn  MioksceDt  and  ndult  KtrncUire.  onginutin^ 
at  u  late  stage  in  tbe  life  of  the  indiddiial.  nnd 
not  in  the  shell-s^land  of  the  embryo  ;  and  in  its 
microscopical  structure,  — it  is  not  a  tniu  shell, 
orumilai'  to  any  true  shell  among  Cephalopoda. 
Still,  in  forin  and  |K>sttion.  and  as  built  in  part 
by  the  tnanile.  It  is  a  bnmologue  of  a  true 
shell,  and  luia  in  [lart,  also,  the  fniictlons  of  a 
true  exicnuil  kIicII,  and  ought  tlierefoi-i-  to 
unppoft  or  rrfuU^  our  liy|>oiliCKis.  ll  belongs 
to  a  sniiDming  nnimnl,  and  should  tlKTefoi-e 
hare  tbe  siuns  And  .i|)eitiirv  and  slriac  of 
growth  as  in  Nautiloiden  ;  and  these  it  ecrltunly 
ba9.  We  can  apjiesl  to  this  exam)>le  as  a 
moat  convincing  exception  to  prove  the  rale 
that  tlie  shell  is  a  tnie  index  of  the  most  re- 
mariiable  adaptive  stnicUii^s.  and.  among  tbe 
fossils,  tan  give  ns  exact  information  of  im- 
portant d inert- nee*  in  slmctun^  and  habits. 

TIh-  fjffbrtt  of  tbe  Orltioci-ratite  to  adapt 
itaeirfully  tolherequiremcuttof  a  mixed  habi- 
tat gave  the  Trorltl  the  Nautiloidcn :  tlic  effarta 
of  the  same  ty{>e  to  become  completely  a  lit* 
toral  ctatrlcr  developed  the  Ammonoi<Icn.  The 
successive  forms  of  the  Beleumoidea  arose  in 
tbe  same  way ;  but  here  the  gix>uud-sTCimming 
habitat  and  complete  Gtiiesn  for  that  was  tbe 
object,  witcnat  the  Sepioidea  represent  the 
liigbest  aim*  as  well  as  the  highest  attainments 
of  the  Orthoceratiics.  in  thc-ir  surfacc-ewhn- 
minu  aixl  rapmrio^i;!!  forms. 

Wc  cannot  seriously  imagine  these  vha>y(e« 
to  hare  resulted  from  intelligent  effort;  but 
wccan  fully  join  Lamarck.'  Cope,  and  Bj-dor. 
in  imagining  them  as  due  to  efTorts  induced  by 
the  physical  lequiit-meuts  of  tlie  habitat,  and 

■  A  nM*4  Vnash  innri  wfII  kodoii  to  mlajalogitlM,  Iji- 
ni*-I>iilM(r,  hu  lnulr  ukfl.  "  Who.  u  ihr  inTu'nt  umB.  mp. 
Mb  l.«i— nS?"  TIh  ■iilhiir  an  aiuixr.Uiiil  toato  of  oar 
Mdlw  •*Af nUAt  nkto  oiatldrr  Ijvnjtnk't  lijrixithbAt*  lo  cualAhi 
moi*  riw<«»nii»1  Iniihi  ihu)  lu.ivin'1  nr  i.ny  nihit. 


think  this  position  to  be  belter  sup)M>ned  by 
facts  than  any  other  hvpotheslB.' 

Confining  ourselves  to  tlio  Tetra  branch  lata, 
which  we  think  the  most  favorable  for  our  pur- 
jioscs.  the  next  problem  presenting  Itself  is 
wbellier  the  two  onlen.  Nauliloidea  and  Am- 
nionoidea.  hare  had  aeoramon  origin,  or  wheth- 
er they  boar  internal  evidence  of  having  had  a 
distinct  origin.  The  emiirjo  of  all  Ammonoi- 
ilca,  as  shown  by  the  author  in  hie  '  ICmbryol- 
ogy  of  Ul«  fossil  cephalopods  of  the  A[us<!iiin 
of  comparatit-e  xoOlogj.'  and  since  confirmed 
by  the  more  extensive  researches  of  Dr.  Bran- 
co.  Is  ttie  little  bag.Iike  shell  first  discovered 
by  Saemsim.  Tliijt  is  attach^  to  tbe  apex  of 
the  veeondar}'  idiell.  I'tie  einbrionie  bag  is 
called  the  protoi.'ciiicli  by  l*rofeMtor  Owen  ;  and 
the  (iccouiiary  or  true  shell,  the  eoneh. 

Tlicrc  is  no  protoconch  in  Nniililoiii<;a,  as 
first  shown  by  Sacmann,  then  by  H.irran<Ie, 
and  Bubscquenlly  by  the  author  and  Itrantti ; 
but  where  it  ought  to  bare  been  attached  on 
the  apes  of  the  conch,  or  tnie  secondary  shell. 
there  is  a  near,  firat  demonstrated  by  Barraiidc. 
The  view  brought  forward  by  the  author,  that 
tUiN  Hear  indicsKxl  the  former  existence  of  a  pro- 
toconeli  in  the  Naul.tloidea,  has  been  opposed  by 
llurr.indc,  Itrsncn,  and  Ncveral  autliors,  on  the 
ground  that  the  dcatriic  dcmo««lrat<sl  Uiu  ex- 
istence of  a  distinct  cmbrj'onic  form.  There- 
fore, according  to  Barrandc.  the  Nnuliloideji 
were  not  similar  to  the  Ammonoidc.t  in  t-hi-ir 
earliest  stages  of  growth,  and  must  have  been 
equally  dlstluot  In  origin. 

Our*  present  contribution  to  Uiis  ducuesion 
U  simple  aixl  straightforwarrl.  We  have  foun<l 
the  protoconeii  in  st-veral  forms  of  Orthocera- 
liteif,  of  some  of  whidi  we  give  ligures;  and, 
further,  it  can  pivbably  be  fouud  on  the  apex 
of  the  Bo-calletl  perfect  ohcUi*,  which  liave  no 
scar  or  cicaliix.  Thcw  were  iliHoovered  by 
DeKoninck,  and  8UpiKwe4)  by  him.  in  his '  Cat- 
caire  carbonlRre '  (Jln«.  du  w«*.  roy.  cf<  Srf- 
qtqut),  to  be  fatal  lo  oiir  conciusioo.  Having 
no  scar,  they  eoidd  not  possibly,  according  to 
OeKoninck,'  biive  had  a  protoconch.  Whoii 
the  M>-c»lle(l  iwrfect  apex  is  broken  off,  the 
ob*crvor  will  jintbabh'  Ilnd  that  this  apex  was 
the  shrivclicii  remains  of  a  protoconch  which 
concealed  the  cicnlrix  iimicrneatb,  as  in  Fig-  2 . 
There  is  therefore  no  cs«i;nlial  difference  be- 
tween tiie  embrvos  of  the  Ammonoldes  and 
those  of  the  Xautiloidon.     There  arc  sionie  of 

*  Wb  an  ikiaa  e^TlDJcDllj  4plK«l  l^i  Ihahrn'i  hynAihmlA  uf 
Dbplrf*  ft  fttnotlui  tti  »irp|Hin  of  thl>  vlrw^  In  u  hicb  b«  nhnVB 
Willi  nunv  ronvtartnir  ojtunpliM  Ihal  orifniE*  hnvo  MvDt  roDD- 
Uoni  *hl  A  «n  V  Jti»lop«i  I'v  any  nlmnKn  at  h«h(i«.  und  Uim 
l^riomo  pn^omltiitnl  uvi^r  lti«  t-Mor  fiin^tloni.  Ui4  bj  thflr  rmc- 
UoD*  QKUton  fth  ?tilkrv  chiuiu^'  in  Vliv  ■iruciii*'?  01  Lbo  otbha* 
IlltniHlTia. 
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minor  importaDoewhidiuecuoiuitdiscim  here. 
These,  however,  do  ik>1  iiiU-rriTi'.  willi  the  facte 
oT general  a^raemetn ;  uikI  there  i!<  grant  proba- 
bililY  that  tlie  !'!ic'U-c()Vfri'il  Ibinw  of  all  kiods 
which  have  till!  protocoiu-li  —  namely,  the  an- 
cient ami  niixictrn  Gadtropodu,  Tcntacuhtes. 
and  ttie  anc-icnt  ['(cropo<^ln,  and  all  the  radical 
fonos  of  Ct'pbalo|)odjt  —  had  a  coio- 
mon  origin,  probably  in  some  cliam-  /, 

berleitH  and  ecplalcea  form  similar 
to  Ihf  protocoQch.  Von  lhci-iii>; 
lias  already  de«Rnaled  llils  proto- 
type as  probably  Tentaeiilitc^.  No 
exact  correspondent  to  the  proto- 
ooDch  is  j~et  kuown  to  uit ;  but  ccr> 
tainJy  TenlacnlilcK  i«  nc^arcr  to  the 
proiocoDcli  of  both  Cephalopoda 
and  flustropods  ib»n  any  other 
known  iiudi'nt  I'oriu. 

The  j'ontig  of  the  simplest  and 
curliest  of  Ammonoidea.  the  Nau- 
tilini,  liavo  in  varieties  of  two  ape- 
('ic«,  -IS  shown  by  Barrande.  a 
straight  npex.  like  the  adult  shell 
of  Orthoceras.  the  radical  of  the 
Nauliloidea.  We  havi'  nli-eiidy 
claimed  that  this  fuel  wiui  milliciciit 
to  prove  Uie  high  probitbililj'  of  h 
coronion  origin  from  a  Ktraight 
shell  like  Ortlioceras  for  tK>th  of 
these  orders;  and  we  arc  now  able 
to  reitfiriite  this  conclusion,  and  to 
meet  tiic  objections  of  the  great 
paleontologist  Itarrande,  and  his 
supporters,  more  effectually  than 
ever  before. 

(jonialites  compressua,  sp.  Bej'- 
rich  [Sand,  vertt.  ^aanau.  pi.  1 1 . 
flg.  4),  is  a  shell  whidi  dilfers  from 
aU  other  Auimonoidea  in  an  es.'WN- 
Ual  and  liighly  iiniKirtnnl  cliHriK-- 
ter.  Till'  »<'|>tu  liavo  no  inner  lobe. 
The  v-nhupcd  nniiular  lobe  which 
occurs  in  all  the  Ammonoiden  ex- 
cept ttic  Nnulilini  is  also  absent  in 
Ibis  siiccics.  Wtinl  is  more  to  the 
point,  this  shell  has  tlie  sutuivs  of 
a  true  nautiloid,  since  it  has  the 
dorsal  saddle,  in  place  of  the  dor- 
sal lobe,  of  the  sutures  of  its  near- 
est allies,  the  Natitilini.  and  all  of  the  re- 
maining Anunonoidc.'v.  Goniatilc^  amblf^ena 
Barr..  of  the  Silurian,  is  a  oUmc  ally  of  this 
Dovoninn  species,  and  the  two  arc  the  only 
Ammonnidcs  which  arc  not  truly  nniitiliiui  in 
form.  The  whorls  are  in  contact ;  but  tlierv 
is  no  impressed  zone,  and  no  euturni  lobeif 
on  the  dorsum,  as  in  true  nautitian  shells.     Oti 


the  wnlrary,  tlicy  aie  iwrt-ly  gyroceraii  forms, 
with  roiiudcd  ilorsiim  and  imlurnl  saddles  in 
place  of  lobes.  All  of  the  Nantilini  and  (i. 
comprcssns  also  liavc  tlie  sepia  concnvc.  u  In 
the  Nautiloidca,  in  place  of  the  convex  char- 
acter of  the  septa  in  later  Ammonoidcn.  An 
doubts  mav  disturb  the  mind  as  to  wiicther  G. 


Pi  a,  I. 


I'ic.  -1- 


Kio.  I.  FlO.  S.  6 

KlQ.  1.  —  Afti'ivt  or  tli«  upri  ttt  IhD  ronoh  tn  Oith,  uniuU  PhUL.  nlWr  thu  pniUi.' 
uuncli  lint  btrn  tb-."^  ifi  ilic  iihuhl  lauiiivr.    ^,  muob  or«rivE1  of  Lhfl  npai; 

Kio.3.  — .V"iipcii"f  iJif  i»|n'T.  ffi'Tth'j  pruicwcinch  hj«  ^wn  hdcI denial*' bruLun 
DlT,  ffwtuhitir  ihi>  oiiUT  *li^n,  un.1  .'i^io'lriii  ifHi  4'lcii,lrlr,    ft  r.  A*  lirl(.r*. 

Frc4*-^-  — Aiff  A».|  |itvioci>iK'ii  u(  iirili  olotfiut  Muelii.  from  il>c  froDt.*l.lf. 
MiA  nbmv-    4.  (iroEfriunoh;  A,  vltvUnf  d^h'I. 

KjOd,  6,  7.- —  Annthiir  loillvlildaL,  nid  1o  Em*  ot  Ih^  411111  ■pcclr*.  >«■■  Riiviilll''d' 
d  ft.  u  bcFuro.  Tliv<  «Dtbor  hu  iiIko,  in  oi^ut  aiiot^irfl,  trwwil  the  •irinc  qf  iW 
oulpr  *b11  ub  Oil!  |irol«ouiivh  lUilf.  •Unwiiiii  Ihc  wuilnuli/  of  ihc  iliuil  ovtt 
ihjpi  111UI  {.r),Aii{li;omnl,ilui|f  Ihf  wldi^urp  ihiti  Li  mlikt  bnvu  l^i^n  Ihii  bIuiIL 
wblch  ■itelo4r>1  Uiff  «n>oryo,  And  cuuld  not  luiw  bst^n  ■  ini.rv  ^l^u.  u  jwrifil 
by  Bufrandu  ISftl.  «U.,  pi.  4S9). 


oompressua  is  an  ainmonoid  at  all,  we  recom- 
mend  a  comitarison  of  this  shell  with  tlic  young 
of  Goniatites  fecnudus  of  Barrande.  which  is 
a  miniature  copy  made  by  heredity. 

Bactriles  Is  a  pi>rfeclly  straight  form,  simi- 
lar to  these  Gunintilcs  in  very  Itujiortant  char- 
acteriKlics,  especially  the  siphon  and  septa. 

This  same  gVDtis  include*  straight  cones  like 
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Ortlioceraa  pleurotniiiuTa  Barr.  (Sgtt.  aQ,,  p). 
296),  whldi  iiro  iimlciiinbly  trnngilioR§  to  trw! 
Ortboocraa  hi  their  striAO  or  growth  aixl  puni- 
UoH  of  siphon.  'Hipro  is  therefori'  cxMivinrii^ 
evi(k-iM?c  in  the  slructiiren  of  these  Cuii)lirinn 
shd!»  thnl  the  AmnioDoMea.  with  (bcirili»tinrt 
emlinoi*.  timeo  tVoiii  the  oithoccrun  stock,  and 
puM^  through  a  series  of  Ibroix,  iu  timoe, 
perfaApe,  pmwdiog;  the  Citmhrian,  which  were 
parallel  to  tltoae  cSarHcterixiic  or  genetic  sprie§ 
among  Naittiloiden ;  rix.,  straight,  arcuste, 
IQrrooenui,  and  uauiiliiiD. 

The  remardu!)!  or  ICmmons  and  Maroon  in 
thb  couiitrv,  and  tlic  iiisc«veiy  of  ten  thousand 
feet  or  nton;  of  strnlifled  roclis  umler  the  Cnin- 
brian  bv  the  V.  S.  geological  survey,  and  the 
inrcrrnw*  of  Digshy  from  the  exlciult-d  Kliidy 
of  Sihirinn  and  Dcvouiau  fossilti,  are  hcgin- 
ning  to  plaee  the  probable  exiittvnec  of  a  pre- 
polcoxoic  period  beyond  cjiK'stion,  in  spile  of 
the  really  grand  oppiHition  and  world-wide 
rceeftrohes  of  Burratxle.  'I'lic  study  of  the 
tetnibraiich.'i  ti-nehes  ii«,  tlint.  nhen  ire  first 
meet  with  retiabb  rccoixii  of  their  existence, 
lli«y  are  alrc-ail^-  a  highly  organized  and  very 
nmcd  typo  with  many  genera,  and  that  the 
name  '  paleoxoic,'  as  applied  to  thcao  first  rec- 
ords, is  ft  misnomer.  There  was  a  protoxoio 
period  ;  and  the  tetrabraneha.  like  iheir  succes- 
sors, r«rlainly  must  have  bud  ancestors  which 
preceded  and  generated  tlu^m  in  this  periotl, 
but  of  which  we  are  at  prest^nt  ni'cessarily  igno- 
rant- Whatever  tJie  liihire  nuiy  have  iu  store 
for  us  nc  cannot  now  predict;  but  at  present 
the  search  for  Uw  actnal  nuccsli-al  form,  though 
nocvtsar}',  is  nevertheless  not  hopeful.  We 
can,  however,  rely  ui)on  the  facts  of  einbry- 
ologj'.  and  predict  without  fear  of  failure,  that, 
when  our  k  owledge  makes  tins  protoly|iical 
form  knoiTD,  it  will  have  a  dfcidii)  rcn«m- 
blance  in  atruotnre  and  in  a-tpect  to  the  earlier 
Mages  of  [Jm  aliell  w*  obaiirrcd  in  Ihe  fossil 
cepltalopods. 


SCALES  OP  COIEOPTBRA. 

SoxK  of  Ui«  max*  tnionntlns  fonna  of  «cale»  nf  Cole- 
opler*  described  In  ibe  paper  by  Dr.  Oeotfte  Uimaiock, 
noticed  In  Science,  i.  455,  uv  shown  in  tb«  aunused 
figures.  The  tealni  of  the  carpi^l-lwutle.  Anlhrcnus 
■cropliiilMlac, and  »f  the miucum  ppit.,  A.  vnrliu  (%. 
II,  raaemble  In  jt*D«ral  tomi  i.liowi  of  1USI17  lje)>uti>p- 
ivn,  aiiloatio  Ihe  Kales  of  ValKU*8<)aaTiii):«r(G^'.  3). 
Th««caJvaaf  T.  B'|uamigerare,)ioweviT,huiry.  ill  fscl, 
tfiBMl>)ia(gy.  Tlie  .icsW  of  IIopllii  cioprulcn  {tig,  i) 
wjftnta  round  to  Iftncnolfttr.thoMinf  IUe<lor»al  tor- 
f*r«  t»einiE  (rsntpsrnnt  velloir  whDii  viewed  by  Inuis- 
milted  lifbl,  and  blue  liy  redected  light.    ThoH  of 


ibo  vMitral  snrface  are  putvUdi.  purplidi  red.  nA, 
bluish,  anO  eulorle**  by  tiansmltted  light,  while  by 
ivAeelnl  ligbl  ihey  are  (lIvefT  while,  wllh  at  tnnos  a 
leiidi^ncT  to  metallic  KToon.  Tb«  scales  of  tl>e  dor»inn 
are  iniootli,  filled  witli  One  reliculaliuus  IBg.  2,  d), 
bai  tlMise  of  tlie  r«itnJ  portion*  and  of  tbe  tJp  of  the 


lho.1. 


Pia.  k 


i 


FiA-T. 


Via.  I.  — ttalM  of  ,^D<hnnIl•'  a,  ot  A.  MropIiiiUrlu' :  ». 

uivitfotDnit  ofHiflfr  CPU  pQnJonof  m  eJyirMil  <,  Halrvuf  A. 

•nttai.    EnlarcwKiil :  •  ana  r.  tw  dlun.:  i,  M  ^un. 
Plo.  ^~Bciilf*  of  UnplLa  nrtnilni;  a.  f^orn  pli^lraii ;  A,  frviin 

undvraldv  of  tlton^i;  c,  XFom  ('riauri  dt  A^iv  tmipivrr  up  b# 

Hvn  In  a.  wlUi  lUfb  powi-r*.    Eiilai-^eiiirrir :  u.  h,  aiii]  c.  lOO 

■llHn.iff.Maillam. 

Fl(»r  4. —  niif^pFbt  fHjrm*  fjF  •odea  rrom  Clialraltpldtu*  robrl- 
IH'Dnli.    HiiUroiPil  TiHI  .hini. 

Fla-  £.— Kealcvof  AUn>  opiiK-^ru"  '  a,  hmwb  'ca^lf,  Aancl  r,  puT- 
lion*  of  wbll*  •ralet  to  ■t^'^w  rro^V'tiarikE*;  pf,  Iritnavprrtr  *p<t' 
Hon  of  A  brown  icttlv-  KulUfjfp..mi'uL  'r.  ]ix>  tliaiii.,  b  nDil  f. 
KDdlwn.l  4, UW dlBtn. 

VlH-  0.  —  l^ratr*  H»r]  bair  of  I'tlniifi^  riiulii*:  n  htipI  A.  BfaLt**  rroci 
alylron;  o,  ^41^^J^o^l  ^l}'lr<iD,     Knl^rard  IfO  illaEn, 

KlO.  t.  — Snit  of  Clyliil  n>blului<.     Eiilnrnvd  IMI  Jlaiu. 

Kttt.  ft.  — 8cajito  iif  Knl-LnuiA  InippprlnUpi :  un  ti.U.  ciiid  r,  t^i-rlliAl 
UlTiT*  IndtOlM  bluti  hpjrtf  ontPil  Wn^r  In'tkrAtc  rtrnilrjii  rr.l,  hikT 
oblli^ue  llnvi  vpllow  \  wb^tv  ivtpj  \.l\A*  of  ^^^r*  ^lo".  i>iiiy 
ooLor  la  lltitffd  Hllh  lilt-  iiUrpjf ;  an  J  iu--.it  Uif  Quo  hai'M  nurv- 
•vDrl  th«  flbf  itrlalloh  of  Ihn  innrr  Uyi-r  <)f  Ui.p  Kcnlim-  nil 
btraonwDi :  *.  b,  ud  e,  100  dJiiin, ;  d  anil  r,  mi  ptum, 

abdomen  are  covered  with  fine  balr>  repreitviilinc  Um 
liranc^liei  of  the  ordliiary  Imin  ol  MnrabavidoLin  befr 
tics.  The  ncalfTi  of  Clialmlcpldiu*  nibrlpiMUils,  an 
elaterid,  are  trsiiBp-irent  brown  wli«n  Horn  by  trwis- 
miltiNt  ll^-bt.  but  by  reOeetval  l^fat  appear  bronMd 
blue,  sro),  or  red.  Their  (i^rcn  ii  s<«ii  in  Sg.  4, 
Thn  black  and  white  ■eale*  o(  Aluu  oculaliis  (Gi;.  6), 
whirli  itivn  ri«e  to  Ili«  entire  flfpintlon  of  that  I'lni- 
uuvly  marked  elatcriil,  although  not  of  mperlolly  pc- 
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culiar  form,  are  very  Intcniiling;  becaiui!,  iu  tbi?  wliSU 
oni!*^  ttip  *iii>ilonii  of  tlin  ouicr  laRiiii&,  which  form 
(ho  oorraicnliont  »ocn  hi  *i'CtIon«  at  Iho  icaln*  (lis- 
Ti,  it).  >rv  loriKitnilinal.  whil»  (tic  liiwtrr  UinFnn,  nr 
luDina  tuwnrd  Ibe  iiui>cli  allliuu^li  Bin»oIli.  nliunn 
Ir&iuvcrie  btuidi  (6g.  !i,  b,  e).  In  the  fad  of  tlicir 
cori'iigmnd  (urfao't  hcliig  ttini«i]  iiway  trnin  dia  in- 
MCt.  lii«HCik1ea  of  At&UKarid  of  Bnui^  utlm- Colcnptm 
agive  wilh  Ihu  tvalt*  of  Lt^iiJitopU-ni  and  Utiilem. 
The  2-7  poiiitwl  »c»le»  of  Pilniis  (flg.  6).  whkh  are 
iiMtlrd  aincinK>i  li*  hiilrii,  raiRtnblr  in  a,  gcDnral  way 
ib«  pliimules  of  *oin«  IjUfhlojitcra.  Most  of  thi-  col- 
uraliou  of  thu  well -know ii  lui'UBl-borvr,  ClytiiH  rol>i- 
ni»i!,  Udtic  tOMklc*  (fig.  7),  which  nrcof  •  form  not 
ntm  III  tha  loiiglcora  CoJaoptcrB. 

Tbo  Uhjiichopliora  or  CurcaliouidM  ore  ilie  lx<«- 
ties  OD  which  sculee  most  i,-unur>lly  ucuur.  uiiil  ivh(<ro 
iliey  pcviM-nt  tbclrmoalbrlllluitrolorntlon.  The  din- 
moiid  b«)Ue  ot  South  America,  EntlmiM  imperlttli«. 
oiflrn  M>h[  by  Jewelle^r*  on  arooiini  n(  lit  brilliancy, 
liM  tc»le»  {li)c.  8)  iiui]  hHir«  ivhivh  iirefti>iit  to  tmn*- 
iniltcil  light  cwi'ius  colorJ  — OKiiJly  red,  blue,  and 
yellow:  often  all  Ihivi^ color*  with  gTB^Htlons  bEtwei^ii 
tlinni  —  on  n*lii)ilij  «cal<.>.  Hy  reflected  light,  or  iipnti 
«  blftck  *iirfsc«  llkt-  iliai  uf  thv  hvai\e  Iu«ir,  Ui«  yrv- 
vnlling  colors  uv  gii-uii  snd  purple.  The  color*  wUkb 
nre  Indicntcd  by  lbi>  direction  of  tlii'  llnei  on  thr^  fig- 
ure {tig.  H  a,  c|  ire  tboii)  seen  by  trnii*inlllril  llgliL 
Wbeii  highly  inagiillled,  Ui«se  atnli^A,  bi.'«ldi«  ollipr 
structural  cli!iraoI«i'».  »lio\v  it  very  liiic  slrialioii  (lin;. 
8,  d,  e),  ■nmctltnc*  In  one  dlmcllMi  on  one  pnrt  of 
th<!  icalc,  and  In  another  diTOcllori  on  iitiolbitr  pari. 
TbiR  Hne  sirialtoii  is  |irob:ib1y  the  cause  uf  tbe  brll- 
Hunt  (^olitration  uf  Ibetc  iiciLleB. 

All  ttio  brllllatit  Cf>lora^on  of  *eulc.t  of  Coleoptpn 
ap|>ear>  to  t>«  duo  l«  iDtwfarSDcc  of  llj[hl,  cllhRr  by 
Ann  ftrbiiion,  or  by  fuparpwed  delic&te  lamellae;  as 
can  be  proved  by  wetting  the  vcaIcb  witli  chloroform, 
when  the  color  dliniipe.tn,  only  to  reappear  ni  tnon  a» 
the  eblomfonii  i»  ev.ipoi'atiMl,  M*i»l  of  Ibu  iic«lc«  ot 
Col>;opl<'m  contain  air:  and  this  air.  lu(ii}(ber  with 
the  bsi-kground  formed  by  tlie  roloriition  of  the  id- 
■ect  iUelt,  give*  rl*c  lo  the  varioui  chnngeable  hues 
teen  In  inosi  iif  iW  Colooplcm  which  bki«  scalcf' 
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Xo^K  of  the  tfrgaulc  snbilaucM  which  form  iMt 
cateuiial  port  o(  our  (uiteimnce,  and  are  useful  in  a 
Uionniud  way*,  cnn  be  kept  for  more  than  n  f«n' 
day*:  fermenting  and  apoDing,  tbcy  ant  tbo  dcapalr 
of  tbe  »cotiomi»l».  In  Ihia  dvcompotllion  the  sub- 
stance  becomes  filled  wIlli  an  iininenae  number  ot 
very  mlnulo  nrganliMn*.  How  can  a  liquid,  like  milk 
or  loup,  free  from  all  toret|[Tii!crRi».  becoinn  lova^lctl 
In  a  few  houn  by  tliese  iiiiiunjerabl«  leitiunft  of  lui- 
croiie*  ?  The  flr»t  hypoihenii  juggetted  ts,  ibat  all 
thciie  oreaitiuiia  arv  tbe  result  ot  lb«  decompoiltlon, 
Ud  that  th#y  a^t^  produced  sponlaneoDtl.v  at  Ibv  «x- 
IiCDte  of  the  altered  »ub*taiicc.    This  i»  th«  theory 
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Ot  apuiitaneou*  geueralioii,  lo  vigoroiuly  maintained 
by  Pouchct ;  and  It  ta  certainly  one  ut  the  grcAleM 
ot  Mr.  I'!mi«iit'»  good  olUce«,  that  li<>ha*  refuted  o4i« 
by  on«  lh«  urguuienta  of  the  snppgrietB  ot  IhU  sltnuv 
live  theory,  putaned  Ibcm  to  their  iMt  defeiife  witli 
hli  InrUiclbtc  logic  and  hU  uncxcoptlouable  esperi- 
inonla. 

TliefermeiLtulioii  is  pro<lu<.'ed  by  the  iiiiorube* ; 4ind 
UieBe.  bya  woiiclerfuliy  rnpidpro|iiigiilion,  arederiwd 
from  germs  earrii-d  by  ihc  air,  cr  luibering  to  the 
Teaiel*  which  hold  lli»  fermentable  liijuldn,  The  dUI- 
Kenl  ro«ean'h«*  uf  Mr.  Mi'jitel  show  Ibat  Uie  com- 
paratively pure  air  of  tbe  suburbs  of  Paris  tioldt 
from  a  hundred  and  Hfty  lo  a  tboiiMind  living  genua 
per  cubic  metre.  In  a  bo«p1t.'il  nt  the  ccnuc  at 
tlie  Cftpitnl.  each  cubic  metre  uf  air  cuntaiiis  from 
live  tbousarid  to  thirty  tboiuaiid.  accoixliug  to  U» 
Beiuon.  Aliboiigh  tbcae  figures  nppL'ar  prodlgioua, 
Ihcy  are  ncvorthclett  very  iimall,  compared  lo  tlie 
number  of  spores  which  cllnij  lu  all  the  aoKd  ob]«et« 
surrounding  us.  A  simple  clenusiug  is  puwerleM 
to  remove  them:  only  (ire  or  strong  antiseptic  nolu- 
tloni  can  destroy  tbeni.  A  fi^rmentable  liquid  can 
1*  pr^wried  indetitillelj  if  It  I"  prwteelert  from  all 
luicrobes:  but  it  is  easily  seen,  after  whal  ue  have 
just  said,  how  difficuli  it  tnii-ii  be  to  obtain  this  per- 
fectly Iniulnlcd  HlaTe.  All  these  lower  rrgelabic  type* 
am  found  in  two  foriug,  —  1*.  the  vegatalive  or  active 
foim ;  and,  2°.  the  paMive  form,  that  Is,  the  h|>ori-tt, 
which  play  here  a  part  analogous  to  thai  ot  seeds  In 
plant*. 

In  the  active  state  mo«t  inlcrubes  iliow  II ttio  en- 
durance: niant  species  cuiiuut  Blaud  a  ilt^iiig  of  totj 
duration;  and  in  moisture  a  iciuperaiure  of  TO"  lo 
S()«  C„  coutlnnnd  for  two  or  three  hoiirr.  dectroy* 
tlicni  almoBl  wilhoul  ese«pllon.  Spom*  are  ntoi* 
bardy :  boiling' water  does  nut  kill  them;  but.  for  thi» 
purjiOBC.  water  rami  be  benle<l  to  ISO".  130°.  and  even 
IM*.  When  dry,  Ibn  spore*  do  not  luccumb  to  n 
leiiiiiflrainre  below  180"  to  WKi";  and,  a^icording  to 
ill.  Kricz,  cold  ot  110"  baa  no  effect  upon  ilieni.  To 
disinfect  clothing  without  burning;  would,  then,  be 
an  Impossibility,  II.  forlnnniely,  Mr.  Koch  had  not 
dlKCOvered  Ibat  tbe  germs  cannot  ictUl  the  action 
ot  a  continued  current  uf  steaiu  at  a  temperature  of 
IOC. 

It  19  peculiarly  difltciilt  lo  protect  a  liquid  from  all 
genus,  or  to  destroy  all  those  which  have  penetrated 
It;however,  it  is  pusaible,  and  Ibe  liquid  is  then  Mid 
to  be  barrrn.  (lertain  soupi  are  prepared  in  Ihli 
way  (hat  thoy  may  be  sown  with  very  small  particles 
of  siib»l«iicu«  coulainiiiK  tbe  microlx'a  to  beatudlenl; 
atid  tbus  tbe  desired  apteciea  ubinined,  lu  tlie  eiclu> 
■Ion  of  every  other.  I.abiinitories  dei-oled  to  Iheee 
studies  annually  dlslrlbut*  hundred*  and  tliousoiida 
ot  litres  of  tbeie  soups. 

The  organism*  wliich  hero  claim  our  atlenlion  be- 
long 10  Ihree  [junllles,  all  albcd  to  fungi, —moulda. 
yeasts,  and  mlcrobM  proper.  Kacb  kind  of  femcn- 
tallon  is  produced  by  a  certain  HjieclM  of  (lieae  small 
ortcnnlsmi,  and  take*  place  only  it  Ibe  apeeles  in 
iguestlon  is  present  In  the  liqiild,  from  tbe  beginning 
of  tbe  frnncnialiun,  in  lulliciclil  numbers  not  lobe 
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choked  bT  Mber  ipcfipi.  Tliua  tli«  mycadvrm  of 
wtoe  b  fouml  In  almii<luici-  In  iIik  (loH-itr  at  llio  Me- 
ter ip«|i«,  akil  In  mitiinill;  fcntitrvit  in  thvniii'i  wlilrh 
don*  from  iIk>  {irvst.  In  Jkpuu  lliv  vjix-  cn>w*  villi 
wouilcrful  niiidiijr.  and  bi-arsma^lliccntgrapn:  but 
Dip  n^nxlrnn  la  InoklnK,  and  ilir  frrtnciitalloii  pro- 
doeed  by  ihc.  ollwr  miffobo*  ftelda  only  ui  iindrink- 
«blR  lic|(ild.  Tbp  )iiih«Fa  arid  brewi^rs  know  T«ry  w«1l 
liow  tu  iiilrodui'v  Inio  tl;«lr  dou^  aad  ruuH  Uie 
B)t«ci(!i  iK«il«l.  IVIttiouI  mkmbM,  intik  would  not 
curdle,  chepiw  ami  vlnrtciu-  would  If  niiknown ;  ib<f 
vrfatabte  dfbria  would  not  dccomi-xiw,  and  tlivre 
would  be  no  loMD.  Some  onr  hMcnlmlalFil  tliat  ■ 
gran)  of  aoil  cnntalm  a  million  of  ihnc  tll.tli!  c.rrti- 
tarca.  Wr  an)  m>  acciisUuaed  to  astoclal^  ihi>  word 
*  mirrobM '  nrtli  llie  mint  ilreadcd  diaensei,  tlint  w<^ 
(Me  sigbt  of  llt«  important  part  thny  piny  in  naliirt. 
Wc  can  coiifldrmly  hay  iliat  iliHr»u]>prcMlon  would 
coDiptMoly  oT«rtliro«  I  he  prison)  orikrol  ihinic*. 

The  power  of  cau»tiii;(i!miriil>ljonslNei.-rta.inlyorit 
•>t  ibe  man  cnrioiu  phrnometm  wlilr.li  tbcw  lower 
««ttc(ablc  typr*  prcM-iii.  T)il*  |M)wrr  btrlnnx*  only  to 
rvrtaln  spvctrt.  Sir.  raMf'ur  wiu  thr  fifi  lodlMover 
ibal  frrlain  uilcrolwa  live  in  the  air.  and  bmtbe  like 
aaimiils:  these  donot  produce  tomeniaiion.  Oibera 
live  only  when  protcrti^  (mm  the  nlr,  and  eauie  (er- 
mi-ticailnn  In  tim  matter  wbii'h  c<>ii lain*  them.  To 
tbeav  two  cIsMea  tliere  bwt  rennillj  been  added  a 
third,  smpbfbioa*  tnkrube>.  ilniply  vrgi^tatliig  while 
In  the  air,  and  pmdnclni;  fernientallonii  only  whon 
ttaA  air  ■■  witbdtawn,  rernieniattuu  thii!>  Mem*  to 
b«  a  kind  of  tespirattoti.  The  yenatt  deeumpoM 
liquid*  in  order  to  obtain  produet*  rtch  in  oxygen, 
which  take  tbft  place  with  iheia  of  ie>plrabh)  *lr. 
'nir«-  facts  ar«  liiglily  important  In  pi|>lainii^  tbe 
tnei'baiiiNm  of  disea<e>. 

lu  ibort.  from  a  prai-tknl  point  of  view,  vc  may 
divide  mlcrcibn  into  tbrye  clamea,  —  ihoM  which  are 
uoriul,  tboM  which  fteein  to  hai«  no  elleet.  and  lho»e 
which arepoeltirelyhanofu).  Webnvealready  men- 
tluncd  Uie  first  cinai;  ibe  lecond  are  very  nntnrroiia; 
for,  to  say  nothing  at  ibe  many  npft-iRn  which  inhabit 
all  the  rPcrnMa  of  natiite.  auil  couceni  uk  only  very 
InilirecUy,  we  qBdOBbi«<dIy  aupport  qaitntiOes  of  tbem 
ill  ilie  cavlUe*  of  tli«  aurfatv  ol  our  hodf»  and  of  onr 
iRfntlvc  canaL  Notblnji  e>)uala  the  ailonli>hm«nt 
•nd  oonfiuloti  of  vsry  *ol<clloii*  persons,  «'h«M,  by  a 
mm  o4  the  hand,  the  luicrograpb  shows  theiu  all  the 
various  fortua  which  live  »l  their  expen*?.  They  are 
all  kinds,  (roui  the  hannTps*  Spirillum  In  the  uliva 
to  thn  I.4ptoihrlx,  which  is  llw  tuu»t  active  HKVnt  iu 
the  decay  of  teeth.  But  all  Ibis  is  on  the  surfa<ce: 
the  Interior  u(  our  bodlet  I*  compkiv.ly  free  Imm 
llieai;  and  It  may  he  'aid  that  in  our  oi^aiiltatlou 
MWry  n>eans  b  taken  to  defi-iid  ilie  t-ntranoe  to  the 
ercaus  ftoui  ordinary  niicrobr*.  and  lo  tetnovc  them 
tf  tbey  sucevcd  in  torclnc  entry.  There  In,  how- 
ever,  a  oertaln  number  of  species  which  have  tlie 
Md  pr1fil*(n  of  heinf  able  to  penetrate  and  luppurt 
tbsiiM«lT«)  in  the  body  of  a  .lubject  predisposed  to 
reedre  iliem.  Tli*  tnkrohe  of  teptaecemln  entcn 
cnJj  tlinmsb  an  afnt  wunnd,  while  tho«e  of  tn- 
WroilMi*  and  leproey  attack   directly  the  tnugi  or 


mucoui  membnities  of  the  p«4«oni  aAlcled.  The 
■urfaco  of  tlxt  liuifs  and  of  the  atlmontory  canal 
weni  to  b«  tli«  cit>toniary  jiolnts  of  attack  (or  the 
oil!anisni«  which  cause  variutu  infectiuns  diseaaes. 

Our  or^nniiBilon  is  like  tbnl  of  ■  elilllicd  nation, 
who>e  cltlKCiu  arc  rrprewintml  by  our  cell*.  The 
skin  hecouien  broken  Ithe  wall  of  China  di>eIoteti  a 
breach),  and  Immediatety  there  are  hordes  uf  savage 
mlcmtHJi  which  enter,  at  itillc  with  the  natlnnat  *o\- 
dtera  (our  cellular  tlwiiee).  The  nidvobiM  mnlitply, 
and  leaUer  around  a  poisonous  liquid ;  the  cells  com- 
bine, and  tT7  to  starve  their  dreaded  enemies  and  to 
repair  the  breach.  The  battle  licld  1>  imnll;  but  the 
victory  is  warmly  contested,  anil  the  tight  has  Ita  ex- 
citing aspecL  The  reeult  of  the  strogitle  depends 
on  the  cumber  o(  combatanla  and  on  Iheener^ot 
tile  eonii«tiiig  foroes.  The  antiseptic  Irvalment  of 
wouQili,  aa  at  pnuent  skilfnily  umd  t>y  Profensor* 
Jtilllard  nnd  Keierdin.  and  Dr.  A.  Ketenlln,  alms  to 
reduce  na  much  as  possible  tlie  number  of  microbes 
which  enter,  and  lo  retard  their  deirlopment;  for  Do 
MIC  familiar  with  the  inbjecl  wonid  think  11  possible 
to  entirely  eicluijo  tbein.  How  litlermlinR  it  would 
lie  to  (race  the  eteuls  of  the  vunteel  belwe>^n  tlie 
uranism  and  its  invaders  in  the  case  of  an  epidemic 
divcase!  Sclcnre,  we  hope,  will  soon  bo  in  condition 
l»  give  u*  tbi>  ht'toi^'. 

The  diseases  which  liave  been  traced  witlieerlaluly 
to  pArasitcs  are  a*  yet  few  In  nnmber:  they  may  be 
counletl  on  the  linger*.  To  diicovcr  the  nature  of  a 
diMaee,  there  must  be  a  tintfunaily  of  cxpeKment* 
(ud  evidence,  of  which  the  public,  and  even  the  ma- 
jority of  epedalbta,  take  no  ac^ouct.  Nothing  is 
««ler  than  10  examine  with  a  microscope  tnull  paru 
of  the  various  oriEaiM  uf  a  de:id  boily,  and  mtribnte 
the  fatal  dUense  to  the  microbes  found  under  these 
olreumstanees.  These  woiild-be  discoveries,  soon 
(tispruved,  liav*  only  the  effect  of  rAUslog  the  public 
Co  mistrust  useful  inveetigalioiis,  and  cast  undmervMl 
discredit  on  serious  work  performed  in  the  most 
tnethodicrai  ttunncr.  To  know  u  panuilic  disease,  it 
Is  not  eiiongh  10  have  teen  the  pathogenic  microbe: 
k  must  have  been  removed  from  the  otlier  microbe*, 
nnd  cnttivBied  Oirou^  a  long  seriee  of  generatlone 
In  M^rlllxcd  soups;  animal*  must  be  inoculated  at 
various  tlmee  with  theee  pare  type*,  and  ejich  time 
«lllhesyiuplomsof  the  diseaae  whoee cause  isMinjihl 
must  be  observed.  In  tills  way  Mr.  Koi-b  lias  re- 
vealfK)  the  microbe*  of  charbon  and  tuberculosis;  and 
th«iie  dieeoverie*  Lave  been  irMited  lo  actence,  after 
being  ezsinined  by  a  number  of  inveeiigatot*,  amone 
theot  Profeator  d'Espine.  Long  and  very  careful 
calllvatlon  wa«  ncceuary  to  show,  after  1>r.  Ilnl- 
tenhofTs  InterMtlnu  pajier  on  thU  «ub)ec1,  that  the 
jttiee  of  the  jefjulrl^/  owe*  Its  eilmuely  tlrtileut 
propertle*  only  to  the  microbes  whicli  it  contains. 
We  know  qnlie  satlsfaeiorily  the  organisms  which 
r>roduce  leptwy,  erytlpelas,  and  aymplomatlc  char- 
bon; but  for  diphtheria,  typhus,  InMrmlttent  (ever*, 
and  many  otlier  diseases,  the  agenis  ate  still  undls- 
CMvor^. 

InierjuKtent  fevers  afloni  a  good  example  of  how 
easily erronariseand  spread.    Tliey  weieal  lir«i,and 
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wllhout  Hifllrl«nl  etiileiici!,  taiil  to  he  cauteil  by  tlie 
palm*,  —  cuiiipurallTuljr  Iilgli  vegetable  lypo«,  per- 
fectly hiiiocent  of  Ilir\  rrtinc  ot  which  thnjr  ware 
■cciucil.  Lntd  liivnttlKAlioLis  point  l»  Ji  bsct^rliini 
of  rlonttotcit  [i>rru  as  llie  cntut^  but  the  proofs  are 
■till  ludiilBckiit.  Tu  Icftrn  to  n^cugiiiu!  lln-  vuciuy  U 
cettsliily  the  moxt  ncrmtarj  tiling  iri  Im  (l»ii«,  but  It 
Is  only  lulf  the  tMk:  wn  inii»l  Iboii  lenfn  to  irtlnl 
lu  Tlin  miirti  ur  lev*  elTfcliTi*  iik-hiih  uf  eunibat 
which  hnvp  bi-cii  pniploycd  op  lo  the  prpsutit  time 
li&ve  alnieil,  1°,  in  [>n<vnnt  Lho  iliMnin  hint  Ion  «r  liaii- 
gorous  mlcrnbfi;  i°,  to  uinke  Ih«'  otCMiilxm  imsiiit- 
oblr  for  (bv  propagtiliuu  of  tbe  liitruilurs:  3°,  to 
raunl,  lu  [nr  w  pciiulblc,  tbe  siowtb  of  Ihiuc;  wliieb 
liave  enterp.il.  in  ■iriltr  to  Klve  iliemtianK  opporiunlty 
to  thn>w  tliem  •■!!.  The  llrtl  df  (b«4i-  ni«iuiiire« 
nn)[T0»>(;x  thv  attvuliaii  of  ihu  liygii'tiista :  boApUaln. 
qu&nuiiiii-i.  Olid  illainfcrtniit*  nin  among  t)io  meAiis 
ecnployiHl.  I  will  not  enter  (ipoii  a.  nulfject  whkb 
toucliea  »o  many  disiiitteit  iiiLi^Btionii.  but  ulll  cuuliui> 
njMlf  lo  noticing  LvrtAla  fuels  and  io  rertitylngcer- 
Uin  very  tvldc-iproad  prroni.  Ih-STiliiig  Inforllon, 
tlie  tioiir!  t*  a  poorituide;  for  the  «x|iorltii«Rl«  at  Mr. 
MlquK)  tlinw  very  dintinctly  thiit  nubttsucM  in  a 
•tUe  of  pulrefiLCtion,  si>  long  u  iliey  are  niolat,  do 
not euiit  living  grrini.  Th*  Hnlnr  of  ilic I'luls  tcwcn 
holds  eighty  nillllon  miiToben  per  lEliv;  and  yet  Ilic 
■Ir  of  tlip  (cuvni  vuiilaiuB  only  i^jght  huudredor  o\ne 
hutidiwl  gi-nn*  put  cubic  meln?,  nboui  onc-lcnlh  lite 
n umber  found  In  abo»pftal.  Ity  Inncnlntlng  a  tnbbit, 
it  wttt  uliown  tliftt  tIn^se  gorin»  are  jierfeclly  bann- 
Iphx.  The  moist  eiirth  do<!B  nut  give  out  llrliiij  oti^D- 
laDielii  tbeiluinipherc.  On  tliecoiitrury,  thc^dust  of 
our  room*,  whlob  wn  ilo  not  M  all  mlitrust,  show* 
about  two  millions  of  Ibese  living  gi'mi*  jM^r  grain. 
Tho  bacterid  of  Inlenniltent  fevera.  wliit-h  vBgetat" 
In  Ilie  soil  of  the  ItoRiAii  Campiignn,  begin  to  apreail 
III  the  air  and  to  berom(>  dniigeroii^  only  when  lite 
loll,  drind  by  ntcorchliigiiUM.it  raided  by  the  wind  In 
the  form  of  diiBl.  It  would  be  easy  lu  mulllply  ex- 
amples, xnrl  lo  pfore,  that,  In  point  itt  hygiene,  we 
must  be  guided  bj  waiKi  ratlicr  tlinn  by  >nicll.  We 
bavp  Ht  j(it  but  begun  thl»  kind  of  stiiily;  (or  how 
iloe*  Ihls  total  number  uf  germs  wlilch  tbe  air  ur 
wsler  holds  Intj-rvnt  u»  ?  We  would  prefer  to  kuoiv 
the  nnmlxT  irf  daiigerous  germ*,  The  proportion n 
would  doulillem  be  very  different  from  those  nhlch 
concise  aniklvsis  nfTunl*. 

Until  we  niv  l»-t(er  Informed,  we  •bnll  do  well  to 
pu«h  dcanllncaii  to  mi  exircioo,  niid  especially  {o 
put  little  trust  in  rllslnfeullon.  The  numlwr  of  sub- 
tauoea  which  are  less  injurioua  to  man  ihitn  tu  nu- 
cro-^NUTitl tcs  Is  very  >dibII.  Tlin  bout  dinlnfuctant^l* 
pnrtoctly  iikuIc**  If  too  weak  a  doao  b«  naed.  For 
•acb  uf  these  substaiicen  there  l«  one  pfvpurtiun 
which  will  destroy  Uie  gernis,  niiti  iiiK'ihcr  wtiicli 
will  arrvst  Ibelr  vegetation  bill  noi  destroy  tliem. 
Thi*  latt  i]<«w  li  lh«  one  wltli  which  we  an'  generally 
obliged  to  cuiitenl  ourselT**.  The  ex|H-rimi^nla  of 
Ur.  Koch  anil  Mr.  Mi<|Uel  sliow  thiil  the  narcotic 
ellcci  begin*  to  Vm>  eflectlvr  on  mlerobe*  only  when 
IfaoivbManee  In  nbieh  Ihey  aro  ifgel.it Ing  conl.iin*, 
amoDc  a  tbnuMUil  part*,  Vd  parts  of  nlcobot,  or  TO  uf 


borax,  or  10  uf  aallcylale  of  aoiU,  or  83  of  pbenle 
acid,  or  5  of  quinine,  or  (1.6  of  bromine,  taO.Cn  of 
bichloride  of  meieury,  or  i).l)6  of  o*yK<-Ual«d  water. 
Certain  of  tlie  *ub«lance*  indiCHiiil  niv  luetul  in 
these  duiet;  white  others,  ha  bromine,  aiv  liii)irncti- 
cable.  But  eapednlly  let  u*  not  forget  that  the  result 
ix  not  a  rnillcai  <ll>lnfi^Ilon ;  It  Is  merr-ly  a  niiiuieiiljry 
wcakenlnj:.  I*  it  still  iH'eilfiil  !■>  iosisi  onilicuse- 
lesMiessof  too  mild  duBcs?  We  are  constantly  seeing 
pheiiic  ncid  u»ed  at  leu  ilian  ouc  in  a  Ihousiind  parts 
with  tbe  *ale  effect  of  creating  a  mistaken  *ensr  of 
security,  l.cl  nie  luetiiiuti  iinotber  almost  unknown 
antiseptic:  essence  of  terebinlhlii'!,  uccurdin^  lo  Mr. 
Eocli,  iirreatii  ihe  vegi-latioii  of  microbe*  in  a  dose 
of  Tiiiini  .1  qitnnllly  enslly  cnitur<«l  by  man. 

All  these  hyiEieriic  ])reeautlon&  an>  brl*tllnK  wilb 
iliOii^ulties.  lion  convenient  It  would  be  to  let  Ihe 
microbe*  live  and  lo  proiecl  our  hodie*  from  llielr 
InHuence!  Untorinnniely  w(i  know  hut  one  nay  to 
clTi-cl  this:  It  I*  bast'd  on  h  remark,  mude  long  ago, 
llint  ccrtaiti  diseases  can  be  retaken  only  after  many 
yeun,  and  that  thi*  fn-edom  mny  lie  obtained  by  con- 
tmctlng  the  dlaefinc  In  a  very  mild  form.  Tills  is  the 
prllicl)>li>o!  t, vein  at  ion,  and  also  uf  Inucitlalion,  cln- 
pluyed  by  Mr.  Taiteur  un  certain  animals.  The  mai- 
ler iiioculatetl  coniuin*  Ihe  miciulje  of  Uie  illscaM 
from  which  wr  wl*h  to  prolnci  ilic  *ubjra:i,  but  uiodi- 
Ucd  by  a  spi-cial  euttlvailun:  It  la  a  vims  w<iak<ini<d 
aci^ordiu^  to  the  methods  of  Ur.  Toiissalnl  and  Mr. 
I'asieur.  We  touch  bete  upon  a  que«tion,  nl  prcieul 
much  eontent<id,  in  letiard  ii>  tho  rejinl.'U'lly  of  sprcllie 
forms  of  Ihese  Tei'y  Kiw  tei:etablH  types.  Ur.  Zo[rf 
and  tbe  school  of  Jtunich  believe  tbul  Ihe  most 
hnrmles*  »|K'cie»  can,  under  cerlain  circumsianceii. 
be  changnl  Into  daniieroiis  oni's,  and  eice  Tcrni. 
The  school  uf  livrlin  thinks  IIi.'lI  nrlilkial  tnodillca- 
tions  are  only  transient  and  momenlury,  and  thai 
the  (pedes  maybe  considered  Invarinble,  Uonevet 
lh<s  may  t>c.  It  Iscei'tuiri.  thai,  If  the  iiioo.nlaiionxif 
Mr.  I'attenr  have  no  onM  pmellcal  im|K>rtance  Iti 
ibeir  present  fomi,  they  at  least  have  a  consldemble 
ihcoR'tlcal  lahic.  We  may  hope  that  the  time  will 
I'ome  when  it  wilt  lie  possible  lo  vaccinate  for  all  dt^ 
e.iBei  wlilch  can  Seldom  be  lakeii  a  second  time. 
Who  Itnons  if  it  will  nol  end  by  dlicovering  the  na- 
ture of  the  Influence  whiih  the  para°Iilc  InTasloii 
exerts  on  the  tissues  uf  our  biHlim,  and  in  obtaining 
the  same  result  in  a  more  direct  way  without  iiiocu- 
lailon'?  When  wo  consider  the  pmjfres*  of  *cJcncc 
in  the  last  halt  of  tbe  present  eenini?,  w«  ventnrc 
no  longer  to  answer, '  Impossible.' 


TUB  WATER-PORES  OF  THE  LAMELU- 
BRANCtl  FOOT. 

f  X  ISn  Cnvinr  showed  tbiit  In  Aplysia  tbwe  was  a 
eloHcd  vascniar  system,  and  claimed  tli«  same  for  all 
Mo11u9Ca.  His  view  was  followed  till  1^15,  when 
Valenciennes  and  other*  described  In  many  laiiielll> 
branch*  luirea  wlile.h  paiied  Ihrouflh  Ihe  fool  to  intro- 
duce wiiter  into  the  lacunar  Tissun,  where  fJi*  blood 
circulates.     This  view  found  g«neraJ  aeccplance,  and 
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na  UUKhl  ti7  Sl4bnU,  fluiley,  Gcgenbaiir.  .Snnp^r, 
otc.  Hi'i-eoily  tllMiiulon  o(  ilia  nubject  has  bepii  re- 
opened by  tlip  >pp«inuice  «(  iiuni<'"iii>  pnpi^n.  Mr. 
Jiijnii>  CuTltiK  in  iwviirai  pMpi-ra  tu^tinlKiiis  lh»l  no 
pori  tiqiiiferi  «ll>l  in  the  Iitnic1libtati(!b  fuut.  tlrr- 
nuiin  UriMbAcli,  iMt  »pH»K-  >n  >  careful  pijivc 
IZrtffcftr.  vl».  loot.,  3S).  reriewol  tba  wtiolo  mb))!*:!, 
stiiJylnc  by  tectioiis  nnd  iii>c(.'Iii>iia,  aud  ojnclnilM 
tUal  I>if  motlnMan  vMctilar  ifil^ui  vas  nut  i'lu««>l, 
thnt  Ibr  bkxxl  wandf  r^  in  the  Inciinar  tiuuci  of  ibe 
bodj-cavily.  Ilut  l;>r^  lacitiiar  tlMCO*  c»nimiiTilcalG>l 
ibr«ctl}'  with  ihc  I'Xlurior  lbr«ugli  n'jiiir«[i>iiK  |hji««  in 
lb«rooi,  aiKl  llKUhciHipurcjoBrcIfirtlierMepUoiiot 
wMiT  lo  b«  CArrici]  out  ibroiixU  the  Bi>j*nu>  organ. 
He  flgare*  »««tioiis  of  Aiiodouu  nb^rt^  Uic  »nrface- 
«pllbptlntn  o(  Ui«  fool  b«tiili  up  into  tlio  opeiiini;  of 
Uie  pore*  (Uicn*  are  iliir«  In  Anodontn).  and  fuln 
out  «B  tb«  porv  i>|<«ii8  inlo  Ihii  iHcnnnr  botly-cavUf . 
Durins  )wl  October  two  quiU  iiiJtfpenitfut  pappr* 
app«am]  *iiniillan«>u*l;  upon  the  otUrr  liile.  Dr, 
C&ttt^,  In  Z/>o{.  aianigrr,  tI.,  Ko.  1^1.  p.  .'>n2.  claims 
lo  bar*  nil  «  co(iipl«le  »i>rl«i  of  aliniil  twriily-flvn 
biindml  cpnsl•cutivl^  Iraiisv.'rse  M^cliuiis  Ibroujcb  the 
toot  of  Anotlontn.  In  no  anv  of  tbe^s  va«  thvrt^  any 
hreak la ih« «plih«1luiii.  Ilr  b.iniiudiril  tnrnty-ibrvi! 
specie*.  Mill  fn  no  one  Soils  ib«  l«a»t  tnicf  I't  a<iiilf>>r- 
oa*  porr.  Dr.  TIi.  Itamils,  In  a  priratv  liuprtiit  fmni 
Ull«,  dam]  Oct.  3i>.  IfSP,.  arriviis  at  tbe  nunc  tvsults. 
Oft  iliKUMM  IIh  nnrk  of  Carrlirc  Jind  lilmsplf,  and 
tnd*  ibaltlwy  lisv«i  ttiidled  ni«*t  of  ilir  toririt  where 
Itie  pTMencv  at  a^nlteruiii  punt  has  Iwdii  ulaiiucU, 
aud  In  tvrj  caic  fmil  \><>tv*  abirnl.  or  iu  >ucb  poiltian 
tliAt  It  »eeipslliarf  arvcitbtr  connected  wllb  the  (iiuc- 
UoiiaI  byMo^noti*  orjcia,  or,  wtiere  ancb  i*  Atisetit.  in 
the  adiict.  vitb  lim  rt-mnaiit  of  Ibe  aani«.  Bnrroii 
iiim*  uphii  licmi  tliuf :  noporoexial  for  lli«  intro- 
daction  of  wnter  Into  (lie  circulation ;  llie  only  porvx 
of  tiie  foot  are  iho**' eonnnctdd  with  lim  hyuiiit  ontau, 
which  nevM'  cotiiiniiniiraI««  Willi  Ihn  interior  of  Ibe 
fooL  The  bluud  may  hare  valvr  inlroJiivifil  into  It, 
bill  tills  miul  bE  cSccIihI  by  osmoiU.  or  In  lonin  man- 
iitf  not  now  to  be  diKCniubrd.  II.  L.  OunoRK. 


THE    BORDERLAND  OP    SClEiVCB   AND 

FAITH. 

Waiti  m  ikt  riyiona  af  reUace  and  fakh :  a  serSet  of 
tfsay.  UjlLvBTEYGoODwiJt.  D.U.LonlUiallOp 
otCarUsto.    LowIod,  A/umty,  1683.    31Dp.    ^. 

Naturat  late  in  tXt  tfiintval  avrU.  Ilr  lIe>RT 
DBCJiMoxn,  F.R.S-E..  F.G.S.  Nnw  York, 
Jana  Polt.  (AppEirvntlf  ahcuta  of  tlw  English 
edition.)    414  p.     rj°.  ' 

The  'Bcienee"  of  these  regions  U  of  counie 
pbT.ticsl  Mtencie  :  the  '  faitb '  is  Ltie  theixtk-  nrKl 
morn  *pcd11callv  Ihc  Chrialiau  fnith.  Tlieito 
'■tiillu*  are  token  aluiig  ih«)>oril<mof  thi.- two. 
Normallj,  Ihc  ctninM?  of  ibL*  Jouniiil  of  science 
lies  qaitc  anity  TrMin  ttitn  bunlcrbnil.  whicb. 
indeed.  tia»  not  nlw»\-s  hvan  nti  ngrcrtible  road 
for»  BcicntiGv  roan  to  triiri;).     Uf  late,  how- 


ever, a  bettor  nndorstaiuling  has  made  it 
pleasnnter  tbnn  it  was  for  the  pcnccabiy  ilis- 
poeed  nattiraiist.  And  ttio  Uishop  of  Cai'lisle, 
a  trained  malhGinnlician  as  well  as  a  divine, 
wtio««  tboiiKlilllil  ossaja are  essentially  irenical. 
is  an  iiifltnioiive  companion  In  an  excursiou 
-'  ttiroiigli  lliat  land  whicb  belongs  exclusively 
iK'iltii:r  to  ai'ionci!  nor  to  faith,  btil  np|)i'rl«ii]H 
morr  or  lvi«  l«  both."  A  Ixxik  "whi<;b  ojurnH 
with  an  cihav  on  the  connection  liotn'Mfn  inn* 
cbanics  nnd  gcoinctri'.  which  i-lowii  witli  a 
fUnera)  sermoD  prcaeboil  in  UVittininKtcr  Ali- 
bey,"  and  the  larger  part  of  whidi  had  already 
appeared  in  widely  read  period imls,  —  some 
of  the  aniclea  bein^  in  fact,  though  not  in 
iiamw,  of  the  nature  of  critical  reviews,  —  hard- 
ly need  be.  and  could  not  well  be,  reviewed 
in  ourjonmal :  yet  we  are  ftec  to  give  a  brief 
ncctxint  of  il,  cjiougli  to  indicate  it«  llneH  of 
thought. 

The  lirsl  c«*iy,  on  lln^  connection  bftwcon 
mechanics  and  geoinctri'.  is  a  ni<>dilk-<i  re- 
print of  a  paper  irtiich  was  pnblishcl  nlmost 
forty  ye^rs  ago.  The  [raint  made  is,  that  these 
two  sciences  are  ea&entinlly  identical,  being 
developments  in  different  subject-matters  of 
the  M-lfiiame  ideas.  The  moral  is,  "that  all 
demon  St  rations  tend  to  mer^c  In  futuition,  and 
that  hnman  knowledge,  ns  It  becomes  more 
clear  and  more  thorough,  convet^^  toward 
that  abitolnte  intuition  which  Is  tlii!  uttriltiite 
of  the  Divine  Mind."  ThU  tdcn  ix  fiirtlicr 
worked  out  in  the  second  e*»ay  {cntittiHl  •  The 
imity  of  nature,  n  epoetilation,'  whicb  ap- 
peared in  the  Xinettfntk  cetUury  in  IK'ii),  in 
wiiicb  it  is  argued,  that  ns  the  sclioolboy  be- 
gins by  painfully  proving  the  simpler  theorems 
in  geometry,  and  ends  by  perceiving  that  they 
are  really  seif-evklent.  and  that  as  aJI  the  prop- 
ositions of  Euclid  appeared  Intuitively  true  to 
8ir  I.iunc  Newton,  "  It  is  tiuUe  conceivable, 
by  merely  extending  in  imugiiiatioii  the  |x>wera 
of  which  we  huve  actual  experience,  liint  all 
gcoinctrk-iil  trulii  in  any  <iei>«rlmcnt  miglit 
exhibit  itself  witliont  inti^nncdiatc  steps  of 
dcmoD»tmtion  to  a  mind  of  siifflcieut  acute- 
ness,  when  the  upjiroprinte  dclinitioiis  liad 
been  given.  .  .  .  To  a  mind  like  th.it  of 
Jiewton,  1  should  Imagine  that  the  principles 
of  mechanics  would  present  themselves  almost 
in  the  same  self-evldont  light  as  Utose  of  ge- 
ometry." And  "tliat  |x>&dblj,  as  the  truths 
of  geometry  help  u.-i  to  realize  those  of  me* 
«hanics,  we  may  iinc  the  truth*  of  uediunlcA 
to  help  119  to  realixc  aoiiie  of  the  lriith.->  of  tlie 
more  subtle  acivnccs,  say,  even  that  of  tji- 
ology."  And  the  speonlalton,  fortlKed  urn) 
illustrated  by  mathematical  analogies,  goes  on 
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to  tlic  conception,  thul  "  Uicrc  in(ij-  be  u  priiicU 
pie  or  law  froia  which  tin-  trxixtiiig  onler  of 
pbysical  liro,  with  all  ils  n|i|«iit;tit  .iiioinMliiyi 
[and  its  manifold  diversities],  Hdhk  ns  ii 
neeesMrv  result."  the  knowledge  of  nliicli. 
*'  if  attaiimble.  would  pxbibit  to  lis  the  older 
of  living  tiHttire  «a  ODe  eonsisleni  svetem.  free 
from  <'xi»iilioiis  and  anomalies." 

All  lhi«,  Biid  iiulcfd  111!  tije  volume,  proeeeds 
on  line*  ([uili-  Hocurdunt  wilh  ihose  of  the 
purely  Bfienlifie  i-voliitioiiial.  Moreover.  In 
thus  rcgunling  intuition  ilk  u  kind  of  aciiuitiU 
tion  or  development,  tlie  Lht-nlogiim  joins  liiindd 
with  liie  agnostic  evninlioiii«l,  jilllioujrh  they 
are  moving  io  opposite  direclionit.  lint  Ui" 
latter  doubts,  to  use  the  words  of  ooc  of  tlieni, 
'-  whether  the  law-goverued  mind  of  toiin  is 
not  itniilf  the  highest  form  of  mind."  The 
former,  uceejaing  "  the  admission  whieh  mtial 
he  tniute  by  nil  parties  of  the  co-existence  of 
fiiuditmcnliil  unity  with  almost  unlimited  diver- 
sity." and  of  int-splieabie  luionmliea.  endeav- 
ors to  sliow,  through  niHthematical  ansloglee. 
that  the  existenci-  of  man  may  iuicilvi;  ■•  the 
poesibility  of  unaltv^.  lui  truly  and  as  rctdly  us 
lbeexiat«uce  of  elliptie  motion  invo!v«Tii  tlint  of 
fiarftbolicnl,"  and  "that  n  miii>l  higher  th:Ln 
humau  miglit  see  in  the  definition  of  mau  the 
iwmible  exiateuce  of  useless  organs.  Iioth  tn 
man  and  in  other  creatures."  At  the  eloso  of 
tilt  PHuay.  descending  IVom  pure  s|>eculation 
of  what  inuj'  be,  to  more  sdeulifte  considera- 
tions, hi«  idea  may  be  gathered  from  the 
following  condenaetl  abstnuit :  — 

"  Let  It  be  KT'ntvd  that  all  Itvint;  bolag*  have  been 
(tn-ulo)nnl  Meonllne  to  K>me  law.  nut  ne«e*wu-)ly 
knuwu.  or  «v«ii  ctuiabk  of  doxorlpilon  In  words,  hut 
sljll  sre«1  Uwof  iHvtJnpmPiiI;  diic!>  this  glv»  us  nil 
the  eleuieni*  nucMury  (-ir  ihn  (oliitlDn  of  the  life 
problem  f  1(  irn  imy  uVjt,  ilo  wc  not  run  liiio  ihe  nii»- 
tnlce  of  a  Iwglnner  who  (antiei  llmt  lie  urn  boIvp  h 
proWetii  of  n'lotlon  miiiid  a  wiilps  when  he  hin  bpi?n 
lold  wlint  l»  ihn  law  of  fon-c?  In  it  not  uvcvstniy  to 
JiiLOW  llif  (■(■ndltioiiB  of  projwtioli.  the  iniliul  firfuiii- 
»tain'ri"^(iiitiil.morili'volopini'nif   AiiJ  mnynoi  this 

Iuirtioii  .>f  the.  dai.i  Iw  quite  an  important  as  tln« 
iiHiwIr^Ro  of  th«  Ittw  of  force?  Ilsveuis  m  me  that 
Ihnr  who  an;  mo*l  aiixloou  !<>  psUbtiih  the  prineii'lv' 
(it  oTolutloii  fhoald  he  the  mo»t  wady  to  psrci-ivt-  lli^ 
ufiefMlly  of  Uking  into  account  tlie  oonHiilernlioii  ft 
ItiliUlclrvutnKlann.-*.  .  .  .  A  qoaiilily  »f  pmiupluiin 
will)  an  auunieil  pouvr  of  deveiopiiietil  will  nut  ac- 
count for  riiiiiim  fonns  of  hfr.  without  tlie  adili- 
iIouaI  bypollii-'MnofiiouimuH.iTiTii  pouter  tudeK'rmitie 
the  Initl.lJ  circuiiiituiicvi.  (•ivvn  an  on^iuul  |i:«i'tii. 
and  glvtii  sonie  imwer  wbkh  shall  din.-ct  lbs  I'Hrllcti- 
larorlgraal  catmH  of  tlip  derelunuieiit  of  th*t  k*''''"> 
and  tbc  wholo  aulw?<]ui<iit  <]«veIoi>nietiI  is  ooneelva- 
Mr:  buttlieEfinii  and  llie  law  nl  iiov^lopnient  left  to 
Ihrmceirt*  may  bi-  as  iii»uBic!«nl  a*  tbe  particle  and 
the  law  of  ntlrxcllon,  .  .  .  We  have  fecn  that  lh4i 
parabola,  tlic  viltpae,  and  ihe  hyperbola  are  all  poiml- 
ble  euTTva  lor  a  particle  luotiniz  round  a  cr-nlrc  «( 


force.  Oidvonc  of  IhnK  piincs  — n»inely  thn  dllpiu', 
and  only  iliv  i-ilipii:  under  the  condition  of  small 
scpi-ntriciiv  or  approxlmntc  cireulnrliy^can  mffleo 
forlhe'irbUof  a  plam-t  which  abnil  be  Ihc  hotao  of 
ilie  biiihcBi  funn  of  life,  natuoly,  lUat  of  man.  .  .  . 
The  original  couditi'>ns  of  inoiioii,  ilie  Inliinl  di-eiim- 
Htaiiui-ti  as  a  uiatlK^tiiuticiiiu  would  call  ihcm,  must 
b^ix'c  bueii  di-'lk'nli'lr  adjU3[<-i)  in  order  to  select,  out 
of  all  pussiliic  fortii-i  of  orbit,  tliat  onu  circular  or 
n*<arly  circular  fortii  which  Is  cumpatibla  with  the 
exitlviiei?  u|)uu  the  earth's  mirfaci^  of  Muus  iikr  our- 
selve*.  May  wo  not  iiifiT  friim  (hi»  a  nimllar  neces* 
sily  lit  ni'ii:liia1  delicate  «[ju«ttueiit  in  the  prucesi  of 
Ihe  eviilulloii  of  a  liU;hly  or^aiiixeil  crealure  from  a 
proioplaeniic  ^nii  ?  " 

The  Ihirti  ewny,  cntitlcl  "(jod  and  nature," 
is  mainly  the  development  and  applical4ou  of 
a  point  rasde  in  a  university  sermon,  which  the 
author  thought  had  been  overlooked  (but  per- 
haps it  really  passed  unnoticed  beeaiiae  it  lit  >o 
obviotlsly  true),  namely,  that  "all  phyaieal 
science,  properly  6o  calli-d,  is  cotnitelled  by  its 
very  nature  to  take  no  aoi'oiint  of  tin;  htung  of 
(lod :  aa  »oon  ax  it  dues  this,  it  in-ndics  npou 
theology,  and  e<.-tiaes  to  be  physical  science. '* 
And  so.  cuining  a  discriminating  word  to  «x- 
prpsa  this,  he  would  miy  that  science  was 
atheous.  and  therefore  eoiild  not  he  atiifialic. 
I  ntrenched  in  tliis  [wsilion,  he  sharply  critidses, 
as  unseientifie.  Ilaechel's  denial  of  the  exiat- 
eneo  of  purpose  in  uature.  and  eomea  down 
upon  Professor  Seeley  for  Ilia  rush  alntvuK'nt 
(in  '  Natural  reli^on  ')  that '  srjence  opjioscs 
to  God.  nature.' 

In  the  fourth  esaay. '  Tlie  philuttopJiy  of  cray- 
ShIios,'  tlii^  text  is  8upi>li<i(l  l)y  Mr.  Huxley's 
wi'Il-known  lecture  upon  th^c  little  crustaceans, 
which  lecluro.  the  bishop  insists.  "  leads  the 
mind  of  the  roiiilor.  and.  .ib  it  would  seem,  in- 
tentionally, beyond  the  region  of  natural  bia- 
tory  into  the  domain  of  philosophy,  and  e^en  of 
divinity."  In  that  domain  the  bishop  is  a  inali-h 
for  the  naturalist :  at  least,  be  is  able  to  vcriiy 
an  old  prediction  of  tlusley'a.  that  the  evcdu- 
tioniat  need  not  e.tpect  ever  to  drive  the  t^lcolo- 
gist  out  of  the  Held.  Indeed,  it  mnnokl>c  easy 
to  dislodge  a  leleulogiHt  who  is  so  far-aight«d  as 
to  '•  have  great  donht  wliiTther  we  can  proporlv 
speak  of  ^nal  ends  at  all.  unless  wo  embrace 
in  onr  eonicplion  the  whole  cosmos."  To 
Huxley's  favorite  line  of  remark  that  there  U 
no  great  goofi  in  ■■  demon sti'ating  the  proposi- 
tion that  a  thing  in  fitted  to  do  that  which  it 
docs,"  and  that  it  is  "  im-rely  putting  the  cjul 
before  the  horse  to  B|>eak  of  Ihe  mind  of  .1 
crayfish  as  a  factor  in  the  work  done  by  tlie 
OTgaoism,  when  ll  la  merely  n<1itn  syml>ol  of  a 
part  of  Biich  work  in  the  doing,"  the  bishop 
n^pliea.  thai  the  ini|)ort>nve  of  dcmonstratiu); 
a  prO]K>»ilioii  dq>eiK)8  iipoti  the  point  of  view 
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ftom  wbicb  tbc  proposilioD  is  regtirdcil ;  th«t 
the  R9suin|ition  made.  "  tbnt  the  pres«rvation 
of  the  individual  and  the  coiitinTiauce  of  the 
species  are  the  Giial  cauaea  o(tbe  orKa»izatioD  of 
ati  aniinut,"  i*  (|uit«  on  a  par  with  the  old-raah- 
iOD«Kl  iHrolt^^v whicli  U  noniuluv-i  jtifttly  repro 
hKte<l:  thiit.  at  any  rut*-,  tin-  |)Ii-u.iiire  whicli 
the  crnrfish  apparently  tiilccH  in  wnteliin^  for 
and  capturing  lii«  prey  i*  :<[>inctliii)g  (|iiitc  (li«' 
tinct  fttwn  •  Korli  riom-  by  an  organiiitn  ; '  ami 
that,  "if  pleasure  of  some  kind  be  dcnk'd  to  titc 
craTfiah,  contrary  to  all  a])po»rancc«.  I  <Io  not 
know  at  what  |>oint  in  the  scale  of  animal  life 
pleaoun;;  Li  lo  be  admitted  as  a  factor.  If  to 
tpeak  of  luiiKl  as  a  factor  in  work  done  be  an 
BMnrdity  iu  Ihv  c»a«  of  a  craySsli.  Is  it  not  an 
Btwitrdity  in  Uh!  nuu^  of  »  dofc,  or  even  in  the 
cue  of  a  man?  "  And  he  proceciltt  to  vindi- 
cate tbe  delight  of  existence  !is  one  of  tbe  eiuls 
for  vrhich  anitnnb  pxist. 

This  idea,  and  UiG  vindication  of  llic  mind 
of  brutes,  have  a  prominent  place  in  the  next 
following  essay,  on  *  Man's  place  in  nature.' 

•  Law.  physical  and  moral,'  is  the  topic  in  tbo 
sixth  csaay.  In  which  a  paas.-Lge  from  Hooker's 
*  Ecclcsiaatical  polity  '  is  set  over  against  one 
from  the  Duke  of  Argyll's  *  Reign  of  law,' 
Wr  m-ed  not  eontinue  our  anulyiiia,  which  is 
already  longer  Uian  wan  inti^ndiMl :  indeei),  thuni 
is  less  occasion  lo  coiitium- ;  for  the  reinaining 
aitidea.  Wing  popnLir  addii'MM-M  rcprotlnced, 
are  less  thorough,  however  senniblc.  V.vtn 
the  last  essay,  on  *  Kvoliition  mid  evolution,' 
and  th«  apprecintivc  Mineral  sermon  for  Charles 
Darwin  preached  in  Westminster  Abbey  on  the 
Sunday  following  bb  burial  there,  need  not  de- 
tain us. 

The  noteworthy  thing,  to  which  this  vol- 
ume ailds  itit  testimony,  is  tlils :  that  tliought- 
ful  i-hiin-hiiien  are  following  the  example  of 
Ihoiisihlful  men  of  Ncien<%-.  Tbcy  are  accept- 
ing tlic  sdontifie  principle  of  rvolutinii  as  n 
working- hypothesis.  —  trying  it.  as  naluralistH 
and  physicists  have  dotic,  in  their  several  lincK 
of  research  and  tlioitght,  and  with  somewhat 
similar  results.  The  new  science  is  accepted 
with  complacency,  if  not  with  welcome,  by  tAe 
discerning.  The  questionable  pbiloeopby,  in 
which  it  has  loo  often  been  dressed,  is  exam- 
iacil  and  exposal. 


such  we  take  him  to  be),  the  uon  homilelical 
of  the  tno.  Tlie  one  picks  hia  way  along  the 
ground  with  firm  but  eautiouH  and  carefully 
chosen  ateps  :  the  other  soars  into  tlie  air.  The 
one  dUcximinalvH  between  science  and  fiiith, 
and  in  liiA  book  guanls  ratber  than  enters  upon 
the  Held  of  morals  :  tlie  other  seeks  to  identify 
the  two.  am)  in  n  novel  way.  He  has  discov- 
ered that  natural  laws,  meaning  the  principlea 
of  physics  and  l.>iolo|:^'.  extend  to  the  spiritual 
world,  and  help  us  lo  understand  it.  He  docs 
not  mean  that  there  are  anatogtea  between  tlie 
two,  which  may  be  proAtahle  for  Instruction, 
but  identities:  that  *  in  the  spiritual  world,' 
to  use  his  own  Bgtire,  '  tiie  same  wheels  re- 
volve, but  without  itie  iron.'  And  (be  laws  to 
wliidi  be  refers  are  the  principle  of  continuity, 
of  conformity  to  type,  action  of  cnrironment 
OS  canting  variation,  the  adage  owme  vicum  tx 
vivo,  ptMsibly  even  gravitation,  if  there  be 
any  thing  for  it  to  act  upon ;  and.  tf  there  la 
nothing  for  these  laws  to  net  upon,  "  it  is  uot 
tlie  law  that  fails,  but  opportunity."  We 
cannot  look  upon  this  as  any  great  improvo 
ment  upon  Swedeuborg's  'law  of  corrcsixind- 
euci3i; '  and,  as  the  lit! tp fulness  of  the  bi.iok  is 
entirely  U|M>n  the  iV'ligioui*  side,  we  need  not 
fiirtlu-r  notice  a  volume  which  attr:icled  us  by 
its  title,  hut  which  wc  lTn<l  t^>  )>e  morally  cdiiy- 
ing  rather  than  sdcnlilicnllj'  eatisfying- 


The  second  book  named  above  apfn-ars  lo 
have  exciteil  considerable  attention  in  JCnglnnd. 
Like  the  volume  we  have  just  noticed,  it  is  nn 
excursion  into  the  borderland  of  science  and 
fUth.  but  with  a  dilference.  'I'he  diWne  is  the 
noTv  sdentiQc.  the  layman  and  oatuialist  (for 


JlACTERtA,  AXn  THK  OF.RM-THEORY 
OP  DISEASE. 

On  tht  relation*  nf  mitri>-oryan\taa  to  diitai4  The 
Cartwrieht  leotnrtti,  1888.  By  William  T.  Bxl- 
riRLU.  AID.  Chicago,  Krenrr,  1883.  ISI  p.. 
illustr.    9t°. 

Bacteria,  itnd  lh«  gtrm-ihtorif  of  dittaat.  Elcht  lec- 
tures by  l>r.  11.  (>nAi>t.it.  duewo.  %««»•*-, 
18S.-t.    4+319  p.     B«. 

Ok.  Brm-ield's  little  boob  la  cheaply  gotten 
up,  and.  boyond  the  ))ossc&siou  of  a  few  )>oor 
w»o<l('titM,  sttems  lobe  hlsoiiginallitc-Uin-s,  four 
ill  niimlier.  delivered  before  tlie  .\liuniii  iisKOcia- 
lion  of  tlie  College  of  physicians  and  surgeons 
in  New  Yoik  in  t-'ebniary,  ISS-'t.  lOven  the 
phraseology'  of  the  lecturc-roodDO  is  apparently 
preaened  tliroughout,  and  is  Bometimes  decid- 
edly more  forcible  than  polite.  Nevertheless, 
these  four  lectures,  making  in  all  about  one 
hundred  and  thirty  pages,  give  an  admirable 
summary  of  the  germ-theory  of  dlseaae  as  It 
stood  a  year  ago.  Beginners  or  casual  readers, 
perhaps,  wilt  not  find  the  book  dilfuse  enough ; 
but  imtliologista  and  biologists  will  prixe  it  foi- 
iUt  lucidity,  crispocss,  and  ki-en  discrimina 
lions. 
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After  a  ennTiil  pi-ruHnl  of  these  lectures, 
one  finds  liimscir  im|)rps8cd  irith  the  aiiUior's 
nliilily  lo  go  bcbiiul  Ur'  i-eturiis.  to  draw  Ibe 
line  iH'iweeii  good  mid  bad  work.  U>  caUtli  or 
to  prrcr»'l  the  drift  of  thinf(3 ;  and  thw  i*  Ihe 
lieciiliiir  fiK-Ht  of  the  liook.  Indigriaiil  .it  tbi; 
attitud<^  of  Home  Anierlcaii  i>liy-ii(^inii-'«,  l>r. 
BelHeld  Iri-iitM  Lhcii-  hIv»1Iow  olijcclions  with 
deserved  contcmpl.  Huiiii!tiiiii-«  even  with  hiirsh- 
ne«S  i  but  ho  jHVHcrvcs  Uii-onghonl  t!ic  critical 
innight  which  loiglit  Ik'  (•xpccU'd  of  a  follower 
of  Tyiidnll  and  of  Kodi,  nnd  holds  V«ry  faat 
tndt^cd  lo  that  which  is  good. 

To  blologiata  it  is  of  gicat  interest  to  ob- 
serve that  pathologists  are  passing  beyotnl  lliu 
'  germ '  theory,  and  are  looking  towards  the 
uDCXplon^l  ooimtry  of  unorgnnixei!  furnxuils, 
ptoiuaioc)',  vie.  for  the  sioiireeB  of  dim'ii»«, 
predfi^Ljr  ns  Uiey  tliciuitelven  have  gon«  ihiDicr 
to  search  for  the  cnuHM  of  rcrmi'iilHtion,  uf 
oullular  digesliim.  and  for  many  of  tJic  moi-c 
inlrinate  phenomena  of  physiology.  The  future 
of  cellular  biology  seems  to  lie  in  these  obscure 
fcrm(*:il3  and  ptoiniiines,  affording  a  golden 
opporliiiiity  for  the  physiological  chemist. 

Dr.  lt(-lfield  states  his  subject  siinuiiarlly  as 
follows  (p.  31):  — 

"  BACtcrlB  Iheii.  wUlcb.  b)'  lirlui-  of  their  ubiijuily, 
are  In  cunitaiil  and  freqiii-ully  rtvurring  conUcl 
«St)i  liii"  anIaiHl  buity.  nrv.  Hkv  othi.'r  iiilniiic  boilit^s. 
olVA^I'!'''!  "'"'  uiiurt^iinii^iJ.  [reijiiKiitly  iutruilticeit 
ialo  llio  lioily  UiL'uiivEii  tiululluiis  ol  I'liuliiitiily  of  the 
iui^SiiinuiiU.  or  tbiuii|ih  liitact  skin  and  mucotu 
memhrnncB.  {inrlk'iilarl)'  bj  way  ol  Ibe  Itiiij;*. 

"  The  buriitu>!  iiuettion  In  palhoiotiy  tunlajr  1«.  tu 
wLatdcgroe  uiitiieTarioH*«pc«iMof  bacteria,  nreseut 
In  human  titsues  during  cpnatn  morbM  ciiiidltloae, 
to  be  rcsnrdiNl  at  th«  caiite  of  lh«  moriilU  iirucvMet 
wltb  vrhidi  The;  aro  tujici: lively  wsocUlnl?" 

If  wc  look  for  Ills  answer,  we  find  farther 
on  that  invi'.-ttlgatlous  carried  ou  with  rigid 
exactitude  ju«lil\  ua  in  accepting  provbionully 
llie  causal  relation  in  hoiui^  degree,  but  not  »o 
far  as  to  exclude  other  like  causes. 

Illness  may  be  cjittBcd  by  the  nol  living  procl- 
ucUt  of  puti-e factions,  an  well  n*  by  the  living 
organisms  which  abound  in  and  probably  pro- 
duce putrefnctiong.  Itut  in  the  laltx-r  c^ise  the 
disease  may  bo  farther  extended  lo  fresh, 
hcattliy  individuals  by  infection  :  in  the  former 
it  cannot  he.  This  points,  In  the  one  case,  to 
a  self- per)  leLuating  cause ;  in  the  other,  to  one 
of  limited  power*.  Moreover,  good  evidence 
ejclsts  tlmt  the  boiled  products  of  piitrefuetlon 
wbich  may  produce  illncaa  owe  their  at^ptic 
action  to  substances  of  oliscure  oomiiosilion 
(ptomaines?)  manufactured  by  the  tiactcriii 
of  piilTiTactton.  This  line  of  thought  lea<Is  to 
the  imjwrlaul  conclusion  (p.  42), — 


"Hence  wv  ar*  loKlcaily  drivuii.  by  all  th it  work,  to 
tlie  bcllnf  that  •P[ittcaetuia  hiiplies  Ibu  hilivductlon 
into  tlic  animal  i-lthnr  of  llvlni.'  liiLclvna,  oruf  a  mih- 
suiiici-  which  hit  nc>jiilr«d  tioxiuut  [itu|ii!rllM  tbrongli 
prvvloiu  vital  ncUrlij  of  t1i««e  orgaiiisniB, 

"Morcrcccni  rxporlm^nts  have  demomatraivd.  bow- 
ever,  liiai  the  ciUildgy  of  ,  ,  ,  »eplli:aeruia  is  by  iio 
inffiins  restricicd  topiilrlil  icif<'L-li<<ii.  [Pur  It  was  no- 
ticed bv  Sell  HI  ill  t  lliat]  Urn  iniroiliietloii  or  production 
in  the  bluod  of  (llirtn -ferment  In  coiisld^'raliit'  cjuan- 
tity  producer  ciTccU  Idr^iitle.'U  with  liiufte  uf  putrid 
iulatiion  —  scpUcncmia." 

It  ha*  stnoit  been  asserted  that  pepsin  and 
trypain  jiroduec  similar  effects.  If  so.  we  may 
dm!  cventuiilly  a  cause  behind  the  bacteria,  — 
a  li  l)ri  n- ferment- libera  la  ng  cause  (p.  -Il)  :  — 

'■It  would  iippear,  aliKiugli  not  for  all  cases  ilemoti- 
strateit,  lliat  the  .  .  .  fsaturwcotnnion  tolliPVArlous 
tonus  uf  wptiu^ietiiia  are  xttriboinblc  to  the  r.ipid  lib- 
srallon  of  ntirin-feriMiMit  in  Iliu  bloud:  and  that  any 
agent  —  urgxnlzt^d  ur  iinurjjnuizt^d,  putrid  or  fresh  — 
capable  of  eHectlng  such  Ubi-rnliun  tiuy  iiidiicp  the 
diHaae.'* 

So  with  the  cause  of  »iipj>u ration.  IlelHeld 
looks  even  beyond  the  genn-lheory,  beyond  the 
baolcria  involved,  und  with  the  eye  of  a  biolo- 
gist perceives  llutt  (p.  51) 

"Supimratiuii  niuat  be  rt^anled,  then,  ax  hidicat- 
ine  the  presence  uf  an  eleniant  fureigii  to  the  Itvinx 
aalnial  ■.'Vils;  wLicb  may  be  Induced  ilirvctly  [■>  bf 
tlis  tntroiluuLioii  uf  a  poueilul  irritant,  e.g..  Croton- 
oil],  r,T  Indirectly  as  an  hieidi^ut  in  the  life  of  vailoas 
riintti  [(>.):..  bacterial.  .  ,  .  Practically,  we  may  rr^ard 
at-ut*  «iippurslioii  aa  proof  of  the  access  of  external 
Irritant  inniter,  orgaiiiteil  or  tuior^aiiizwL" 

Antiseptic  surgery  la  then  easily  defined.  It 
is  not  a  hissing  spray,  nor  (p.  fiO) 

"Simply  a  cjiicsilon  ai  tu  tbe  rel.iUve  unti-bacierhJ 
properties  of  tills,  that,  and  ihn  otiier  so-called  antl- 
vcptlc  agents.  It  1»  nn  attmipt  to  prevent  the  eo- 
tniiice  Into,  OM  well  on  thn  fnmiallnn  wilhin,  a  wound 
of  all  subtlniiees,  orgaiilxnl  and  iiii  organ  lied,  which 
can  inlerlcru  with  ee II -nutrition." 

Knough  has  been  said  to  show  the  spirit  of 
these  lectures.  Tliey  take  a  broad  but  thought- 
ful and  critical  view  of  tlic  various  questions 
involved,  treating  the  Bcoirer.t  who  speak  with- 
out knowledge  as  they  richly  dcsM!r\e,  aud 
taking  a  rather  conservative  view  of  the  work 
done  in  the  direction  of  |>rotcctivo  vaccination  ; 
displa^ying  everywhere  ihc  thorough  tmining  of 
a  German  tabomlory,  jinil  closing  with  a  moral 
which  all  Kcientillc  men  and  all  beltevera  !n 
rational  medicine  will  do  well  to  reail,  mark, 
and  inwardly  digest  (p.  114):  — 

'■  And  whi^n  we  conti<ler  the  problem*  already  lialf 
Holvcct.  tiie  (j  lies  lion  a  to  wbo!iK  solution  Ihc  Way  ap- 
pears open  itirouyb  the  sime  methods  alnrnily  auc- 
cessfuUy  applied  tu  anthrax  and  tuberculosla,  we  may 
hope  (or  rt^ult*  to  which  pre»vnt  knowledge  shall  anom 
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kmpreinirodiicliau.  Bui  il)n>(>raiiiili*CBnlWM!cDrad 
only  by  toniMt,  skilfitl,  omlliinoiu  cxprrimniiUI  In- 
Ttallfpuioii,  wbirli  li  ]irt«licaJly  lnir>o>«lblo  wiUiout 
pwunlftrr  stii>iK>rt.  In  Prance  and  Germany  lucb 
xipport  i«  lilicnillv  luppllnil  by  the  Gavcrnmrnt;  In 
tti«  UniUil  Sut^t.' wb«r«  liiimnn  Ule  In  tFrolnlj- u 
<n1oiMeM  Ib«rv;  wliciw  llrisiloek  inXrtms  nm  il- 
m<ly  p^"^"' ''"'^  '"  tl>c*n  ooiintrks  cnmbibi^il,  anil 
Tnnit  ninlllj>ty  many  (old  hi  Uir  Imiucdlklc  fututv; 
wbi-n-  a  •tnsi-'  liifi'i'tloiii  dlicuc  nl  cattle  ba»  c*u*ed 
ihflcnant  >:iii.<><N>,i,KKi  In nnr  Trir.  anil  n single dUaue 
of  h<^  Ibc  dolnictlnn  al  6ai}.i»yi\m>  In  the  Muno 
time;  vhcre  lnr«-lioiii  dl>eit*e>  ate  ■»  previlenl 
Moong  live  tli-rk  thitl  thf  (ear  ot  iiifei^iion  luu  cloKil 
Bump«*n  inarkn*  agalnal  Ainerlean  inrat  mid  cattle 
—  thegnTcmmciilol  IhU^rral  eomnioiiiieaUh.  wbicb 
adeanee*  morimiaii  ■iitni  (or  local  rlTn  luiO  harbor 
improTcmeotn :  ahlch  iwitda  expensive  eoniiuiB'iutiB 
oTer  the  world  to  oliMrcc  ibc  inin«[t  o(  Veous  or  or 
tlieiDMiii.  or  to  OitdaD  open  polar  tc>:  nndengagMiii 
other  underlKkln^  tit  purely  BcleniiHi^  ititere<t.  hap 
■Ml  yet  made  one  jndidoiii.  systemaiic.-.  liberallr  itip- 
ported  inquUr  into  the  po^lbilUy  o(  ac^iiuiriii^  prv 
tectioot  ofalnat  pleunv pneumonia,  houcliolera,  and 
olher  derouren  of  the  national  weuJth.  A  glance 
at  tbe  Imperial  Germnn  heAlih  bureau  and  it*  work 
dorine  the  Lut  four  yejn,  nnd  ■  mental  coiiipariMn 
of  tbo  peeiuilary  resmirccis  at  Gettiiany  wiib  tooM  of 
Ihr  t7nited  State*,  inipire  Ihe  b'>pe  (bat  w«-  hIihII  nni 


always  la)t  ao  tar  b«liitid  in  nhttera  wbicti  Appul  to 
ihv  i«ndcnM  a|iot  of  ibn  Amorleku  anatomy  —  lb*!! 
pochel." 

Dr.  Gradlo'a  book  U  iniulf  ii[)  or  «igbt  It-o- 
itin's  (IcIivL-red  in  Cliictij^,  nnd  i*  (iiiltliNhcd  on 
II  Dioix:  aiiilntioiiN  sviilc  tliim  nrc  thoMc  of  I>r. 
Bclliold.  Kwr  llic  K-giiinpr.  or  Tor  onv  wlw>  i» 
n«ithcr  a  patholojpst,  biologist,  aor  (ihymolo* 
gist,  this  book  ia  tbe  more  suitablv.  lU  atj'le 
ta  dilT[i»e  —  not  aiirajfi,  hoircrpr.  wilh  n  gain 
tu  pei-a[iicult}' :  wid  ita  index,  its  rcf«reuoca  to 
autboi'ItSM,  and  ItA  i^vident  intenlioD  to  give 
to  ult  NtdttH  a  Tair  nhowing,  are  features  to  be 
ii]>iT<'iidly  Kuntnended. 

In  Uw'«'  !<)rtdn--»  wl*  liavo.  in  fact,  ralhfi- 
the  report  of  llic  cvidt^no^-  than  Ihn  Judgi^'s 
chai-gc  U>  lli«  jury.  Wv  miiM  that  crilif-al  atid 
ev«D  judicial  Havor  which  is  so  pleasant  u  ffu- 
tur«  of  Dr.  Bcll]cld*s  hoolc  ;  and  on  thai  nt-counl. 
wo  niuat  consider  tbe  latter  more  suitable  Tor 
tfav  0(>uiioi8s*ur ;  the  former  (Dr.  Oradte's), 
for  the  b(^inn«r  or  tbe  casual  reader. 
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OOVKaNHSNT  OBOANIZATIONS. 

Owioginil  fomy. 

Fd(o4M(ONr  naitnniif  pari;. —  During  the  tenaon  of 
18N1  Mr.  Arnold  Hague  bognn  work  In  the  YrJloir- 
MODA  nsttonal  pArh,  prcllmlriary  to  a  »es\ftt  of  can^ul 
and  ayttMBaUc  i>bierval!>>i)s  wb)<-b  are  to  be  prose- 
cuted In  tlib  6eld  throiigli  a  numlwr  of  year*.  The 
geyKt*  arp  to  be  mode  thi^  subjeci  of  mlnuto  nndy ; 
aad  t1i«  volcanic  rocks,  *a  abundant  at  nuiuetoiu 
pobitsin  tli«  park,  will  be  examinsd  in  detail,  nut  only 
M  ivgudi  their  geologic  relation*,  but  alio  in  regard 
to  tlMlr  itntcturc  aad  com[>c4ltlo[i.  Tbe  Held  Iutm- 
tl(UlOO>  In  tbe  park  diirtiiE  ihe  put  Miaaon  w«re 
eonSncd  mainly  lo  tli«  preliiuitiary  examjiuiioni 
lifwwry  to  d«tcrTnine  whai  geologic  and  pliyilcal 
pmb1«tn*  have  to  be  lolTrd,  anil  to  ascertain  whM 
tlwrmal  cbanjfa  hud  talien  place  since  the  ubivrva- 
Hon*  of  ISIS  recorded  by  Dr.  Peale.  Ur.  Ilague'* 
party  waa  eonstltatcd  a*  follows:  Mr.  Arnold  Hafna, 
jeoloKl"!  In  charge;  Meun.  Joseph  P.  Iildln^,  W. 
II.  Wt^tl.  (i<oni"  M.  WriRhl,  and  C.  D.  DavI^  asaitl- 
ajit  i^togfns;  Dr.  William  llatluck.  phyxiciBt:  Mr, 
W.  n.  Jackaon,  pbotoKrapIier.  witli  an  ossintanl; 
Mr.  Roland  Holt,  Tabtntcer  OMislant;  aiuj  COOb, 
packvra.  Mc. 

Geologic  work. —Mr.  Hague  louk  tbe  field  tlie 
latter  pcut  of  July,  oulBUiiu;  at  liozeinati,  Montana. 
WflTk  WS*  b«san  In  tbe  park  at  Mammoth  hot-spring* 
•arly  In  AogusL  From  ibla  voint,  slow  ma>vh«*  were 
nxdetn  the  Upper  geyser  basin  of  Fire  HoteRlrer,  to 
allow  of  a  scotosic  reeonnaitsaiice  of  the  route  fol- 
lowed.    At  the  laiti>r  loeality  a  perinaiieni  c«inp  was 


Mtablislic^  until  Ibe  last  of  Aiifutt.  In  tbe  mean 
lltne.  a  hurried  trip  waa  taken  to  Ihe  Sbontione  (l«!rser 
bMln  and  the  Ileart-lnke  bailn.  for  tli«  purpote  of 
eotDparlng  tlicm  with  the  geyser  hoslni  of  ihe  Fire 
Hole  Rtver,  and  Ui  note  wbnl  chnn|[r«  havn  occnm-d 
daring  the  past  five  yearn.  Wtille  on  Ibis  irip,  Munot 
Sbtridan  was  ascended.  Mr,  Uogue  thinks  tlial  tbls 
nnaunialti,  from  which  n  fine  view  o(  the  turround- 
iii^  Country  was  obtained,  I*  a  volcanic  cnUvr,  which 
boa  been  so  greatly  modified  by  glacial  action  ibat 
It*  tnie  origin  baa  been  ob>ciire<I. 

C*mp  was  moved  from  Ibc  goyser  basin  to  tbe 
Gr«Bt  Falls  of  tbe  Yellowstone,  Sfpt.  1,  and  kept  there 
until  the  lOtb.  ^Vhiie  at  tliis  poiu[.  the  structure  of 
tbe  Mount  Washburn  was  exainined,  and  a  trip  uinde 
to  the  head  walersof  tbeCardlncrandGlblion  Rlveni. 
The  region  of  tbe  OrandCaflon  was  also  inve»tlgated, 
and  the  bottom  reached  xl  (our  difleivnt  places.  Tbe 
Ontnd  CaSon  is  an  admirable  place  to  study  the 
d«COmpOtlttnn  of  rhyoliiic  llows,  Ihe  weathering  of 
wbtcb  hiw  produced  the  brilliant  coloring  for  which 
the  cafli>n  it  su  juslly  celebrated.  A  (rip  wa»  also 
made  (rum  (bis  camp  to  .Steumbual  Potnl,  on  Yellow- 
none  I.nkr.  from  which  point  tbe  naccnl  o(  Mount 
Cbitleiiden  was  mod*.  Mr,  Ilagiie  considers  Ibi* 
■noniicain  one  of  th<>  beat  polnia  of  obferi'stlon 
within  Ibe  limiu  of  the  park,  and,  after  a  trail  has 
been  buIlL  lo  It.  Ihink*  It  will  become  one  of  the  ol>- 
Jectire  [loinls  of  tourlsia  who  visit  liie  Ukc.  It  sur- 
pas»(»  Mount  Watbbum ;  as  It  girm  a  cl«>«r  and  more 
detailed  view  of  the  lake,  aud  prcMoU  a  magiiiflcnat 
panorama  of  the  high  mountain  range  on  llie  east 
•Ide  of  tlir  park.     T1i«  pMspeel  if  perhaps  not  ao  ex- 
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teiulvr.  iu  Ihat  »c«ri  froin  thn  Himnll  nf  Mouni 
.SlitTtdan,  bi<l  It  i«  lujwritir  to  li  from  ibr  faci  iliivt 
tbe  ubjei'iA  one  vinhc)  tn  sw  irv  nmivr  at  luixl.  On 
iImt  uiutvni  slopes  of  the  moiinUiit  l«  *  irmattuMj 
fine  glncUl  cnr>(in. 

Prnm  Lti<^  Y«tJi:mg[»iiv  KftlU.  riuiii)  wiM  luoveil  oiic« 
more  to  ilic  gcy>»r  baihis.  wlieiii.'e  a  tri|i  wiu  nnilv 
to  the  H'Miem  limlti  of  ibe  park,  cfft  iltu  MMlimi 
plaieau,  tvliimiiia  Ibroiigili  thn  MndliHincancni.  nlilcli 
mrrxi*'"'  "  <Imc>  aevtion  of  ilio  rbjoltti^  ruvk*  ili»c  ttimi 
i.Up  ptnti^iiii. 

Tlie  latter  iwit  of  Spplenibnr  camp  wm  iigaiii  p«l»b- 
li»h(rd  nE  ihc  M>miiioIli  lint.-aprln;:*.  Tlic  wi-nllinr 
llimuKhoiit  t)i«  luonlb  bNil,  villi  Iliv  ■■.vci-ifiiuii  ''t  n, 
frw  tlityt'  til  the  lutli*r  inrt,  liwi  i!ii.-FpliOTislly  Diitr 
for  lleld-work;  bui  Ociotit-r  via  xuhvnttl  iti  with  t, 
s«rorc  mnw-nlorin.  >'<ii«-lt.li*iaTiUing  tbi-  iiicli-iiien- 
f.y  at  the  weather,  MvMr*.  M<Jlii|Ct*iid  Wrighi  iinilcr- 
ii>ak  n  rvuxiniilKuiticv  at  lli«  rv^oii  north  uf  M«iiiil 
llolnm.  on  Iho  «■«»!  nicle  of  the  park,  wtlh  n  i Jew  l<i 
iibUiiniiig  morr  nccnrMi^  Intormnikin  a*  in  ilic  Rrniilllc 
nron  IhRi  lie*  Jii»tei»«i  of  llw  rliywlitji-  l)iiw»  Ibnt  tonii 
the  ptal«aii  of  Ihv  pnrk.  Thv  ivsulla,  huu*«v«T.  i<trrv 
lUHa^rv.  OH  Ncooitni  ■■!  li.p  icverlly  of  the  »tono«  ninl 
the  dcpili  of  the  anon. 

At  titfi  ume  tlinc  Mr.  Ila^ue.  (tvcontiiaiiieil  by  Mr. 
\V«»it.  i.-i'u(i?FiI  the  pnrk  in  lU"  uppoiile  dirKtiuii.  Ut 
'lie  hrad  imlors  of  Sodii  IKillo  Cri-ck.  with  two  f>b- 
jtfirt*  in  rlew.  —  1°,  to  m.ake  a  raplil  gcologti^nl  m-un- 
fia!«uiii-n  urr09«  thv  iiortheni  part  uf  Ibe  park  lo 
ubtaiii  ilcliiiiti'  pLTHtiinl  knuwliilgr^  of  llii^  VpIIoh-- 
itoup  Itntign;  nn<t,  u",  li>  visit  Ihc?  Cinrke'*  Fork 
tnlnci  ill  onler  ti>  li'arii  ilielr  po4lii<>ii  lii  lelailon  t<i 
til*  park  tiouu<l;Lrii»,  iiiiil  to  lArertuiii  th<s  •■xtviit  l« 
which  iDiuin);  opurationa  bnvc  been  [>iuh«i],  and  ainc 
lu  form  an  opinion  a*  to  ibc  fiitiim  prospoctii  of  Ibc 
■llUrlct  M  a  miiiiriK-ci^iitn^.  Tbi  trip  wa>  a  vuliinhln 
vna  for  ceiitftHl  ^ulogic  purpoaet.  Mid  a»  aujcifevtiiit; 
plAiis  for  future  opcrallom,  but  for  Ui-inilnl  oork 
wu  not  ficHcctlj  natlnfuctoiy.  ax  Ibc  oountiy  wn> 
cuv«n»l  with  <iiow,  and  flnoK-sUiriiis  were  of  ijally 
occiim^iicii. 

Although  work  ww  continued  for  loiuv  time  lougt^r 
fo  tbi!  vlcliilty  of  Ihi:  Mnmmoth  hoi->prlng>.  Ihr 
waftthor  mnain«(l  ao  storniy  dial  it  ira«  ilodJci)  t<i 
pock  tb«  culleotkitia  >nil  lear«  tbi.-  tiuld;  which  wim 
■luuo  the  latter  pari  of  October,  when  llic  ni«mb«r> 
of  the  parly  returned  to  the  nut. 

Phy  alnal  r<ii>arcb«>.  —  The  jcey*or««f  ttip  park 
>uggMta  number  o(  physical  quekiliiii*  wbirb  can  be 
solved  only  after  u  complete  and  careful  iiireslign- 
IJon,  opporluiiiUci  tor  which  arc  iiowhcre  prcicntol 
with  grcairr  factUtlci  than  wtihln  |.h«  II mitt  of  Ibc 
Vcllowatoiic  national  park.  The  study  uf  these  qucs- 
tlou*  wa»  oasigoed  [o  Dr.  William  llallock.  who 
ileadlly  curried  fornrant  hln  obtcn-aUoria  In  the  Hre 
Hole  gcf*cr  batiiix  during  Aii|C<ist  >i)d  Seplrinber, 
and,  ttnco  hts  return  f  n>in  the  li«td.  hua  been  cnnduvl- 
fng  a  Mries  of  experiments  in  the  laboratory  nl  Now 
HSTCii.  \Micn  the  rcMilta  nf  ttimc  •liidlpi  and  ex- 
ptflinviiU  shall  tx--  made  public,  it  will  bu  seen  IbAt 
ibey  are  of  the  utiuoit  scieiitlDc  talue. 

Phutograjihle  work.  ~  Mr.  WlllUni  II.  Jack- 


ion,  so  n«II  known  from  hl»  jilioIvKraphIc  work  In  1h« 
park,  whll*'  conuprlfd  «ltb  Dr.  Jlaydru's  survey  of 
the  ifirritoj'iv-,  acconipanicil  Mr.  Ilagiii^'a  party,  ami 
bad  a  awn,  luccesuful  season.  Dii  scHi!!  uf  Insinn- 
tiMieaua  riovi  of  the  geyum  In  axiiiou  «1II  pr<iv<'.  of 
-^creat  ljit«reii. 

!!«'  obtained  a  largv  view  (iiixtevn  by  LVvoty- 
iwo  Intdics)  of  (be  lower  fall*  of  ibe  Vellowiionc, 
fnim  n  point  ni  iIip  Liottoin  of  ilwi  Oraml  C.-iO'in  juit 
below  where  ihn  water  rpaches  lli"  cation,  iifler  it» 
dfifvnt  'pf  niuri'  than  Ihree  hundred  ft«I.  He  alao 
Mi'curV'l  a  liiK'  Ur^i'  pauurainic  virw  from  the  summit 
of  Mount  Waibburn. 

A  number  of  view*  of  YeillowHian*  Lake  wetw 
taken,  that  ar«  parl.iciilaily  |eoud. 

Trjpo):rapLic  work.  — Ill  order  that  the  detailed 
a«oIogic  struelnrc  of  the  paik  maybe  corrreily  dn- 
11ncAir<l.  It  win  deeided  to  bculn  topoBraphic  work 
for  n.  doiailed  map,  ■■specially  at  the  survey  of  ilie 
Mest'.'m  anil  nurih-westcrn  iiortlons  uf  the  park  had 
ueter  biien  (■..rapleied.  This  work  was  nitrusleil  t.i 
Mr.  J.  II.  l(«n>liaw>',  whounOertiHih  plati'-t^lili-  nurk 
'•II  a  M'ale  of  two  Inchet  lo  Ihe  mile,  tie  initlllli'd 
bis  party  at  Uoirimm.  Montana,  and  began  work  In 
Au(;ust  in  Ibe  Went  Gallatin  Itangi-, — a  Itoautiful 
and  Inler^aiint:  smup  of  ninunlains,  *eldoni  or  neter 
■iailed  by  tciuristti,  lyiu);  iu  the  iiorth-uest  curiier  of 
the  park,  between  Gurdiners  River  and  tiie  Wcat 
liailatin  Kiver.  The-  outlying  ipurs  are  cut  and  worn 
into  moR  peculiar  fonn"  b>  glacial  action.  The  sur- 
vey of  this  area,  cumprisint;  about  four  bundled 
square  miles,  occupied  nearly  a  luontb,  on  account  of 
the  ruf^nl  cbamcler  of  Ibc  country  and  llut  detail 
with  wlilcb  the  work  wa»  carried  on.  Inibfliooi* 
le*>-l  ponlonn  of  Ihe  park  il  pru^rctaed  more  rapidly. 
Three  hundred  nqunrc  miles  of  tlie  plateau  region 
lying  more  in  the  southnard  wert-  surveyed  during 
riie  inner  part  uf  th«  month.  In  September  the  work 
was  eKtuuded  still  farther  to  the  southward,  until  th« 
beivy  mows  ««rly  in  Octolwr  compelled  tlie  po«l- 
jioiienieiit  of  further  work  to  anotli«i'  icaaon.  T1t4 
(intlm  art^a  »uFveyod  In  det.-itl  durtn|{  Ihe  *e>»on  Is 
outlined  as  follows:  on  the  north  and  west  the  lliuilt 
are  Ibe  boundaries  of  llie  parkin  those  directions; 
on  the  en^t  It  U  bounded  approximately  liy  tlie  Nor- 
rl»  watcon-road  Sknd  Gardiner'*  Klver:  and  on  the 
south  by  the  lower  i^'yser  basin  mid  the  Fire  Hole 
Uivcr.  Deshles  the  detailed  work  thus  defined,  mean* 
dera  ncrn  nin.  and  pre.ltmlliary  work  extended,  ovar 
all  lliv  usually  tr^ivelled  routes, 

rpon  the  n-luru  of  the  parly  to  Boteniaii  in  Oelo- 
her.  a  rcniejuinremcnt,  with  cotiipemalcd  ban,  was 
made  of  the  basn-llnd  at  thai  place,  laid  out  in  IS77 
by  Ihe  '  (ieuKraphlcal  suneys  west  of  the  KX^Ih  me- 
ridian.' In  Ibis  worlt  Mr.  Itenshawe  was  rendered 
olHcient  scrrvlce  by  Mns.'<rs.  Chase  and  Garrett  of  Ihe 
U.  S.  navy,  Tim  former  is  now  *i  «ork  uii  the  cnn- 
putatiun  and  adjusliuent  of  these  measiiremeula. 

PntadiWi  fauna  at  Saratoga,  S.Y.  —  Mr.  t'.  I). 
Walcott  is  doling  up  bis  work  on  the  pakontolfluy 
of  the  Kiiteka  district,  and  prepariD);  to  lake  up  Ibe 
Potsdam  fauna  of  the  llBiled  States.  From  lh«  past 
seuou's  lleld-wurk,  it  was  dl*corered  that  a  niaislve 
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llaicMoiM!,  eiMiUliilnn  a  t;  picsl  I'oudnoi  fuuia,  ovtr- 
h*>  tti«  FotxilAtii  Mn<lttoii«  of  the  Xvw-Ycrfc  gcolo- 
jClMi  ill  !>arU-<'^a  cMitity,  N  Y.  Thii  litimtoiu;  r«iU 
abuTC  tli«  BandttoiiiF  nf  KiH^Ttlln,  Wblloliall,  and 
CofTJutb,  Atul  la  ilioWD  in  lia  tli«  Iiuo  r«<iir*wntalii« 
of  Uic  pDUduni  uiiil-ioiic  ot  \Vi>ci>ittin,  ya  it  ton- 
lain*  LiiieulA  xicuiiiinat.t,  ri«i}cr»x  mliiulioltna, 
Ueluptwiiia  cuniiitifomir.  rrcplp<!|>lialtiii  up.?.,  Lon- 
diocepluhia  r;iloltpf«ii»,  IHwITiicei'iidlin  Il»rli,  UhI 
FtrHivplf  >i|Miclo«us.  —  species  all  clowly  Hllied  lo 
Ihow  (mm  1Vi»cou«in.  Thin  limMtoiic  was  r«fenf«l 
to  tbe  (.■■Irifcrod*  rormatloii  oi'lKiiially ;  thi-  ktiuie 
StroiDNtopom-likr  boilliu  of  Itnyt's'iiiAiry.  (utinuilws 
vntof  SamitiipL,  occurriiii:  in  il. 

The  ootiiiiltKd  fauiM  was  paniiilly  ileicrlbed  by 
Ur.  Walco«I  in  the  lhin)'-iiccnii(I  ntiniml  report  of 
tile  Kew-Vurk  lUte  muuiuni  o(  iiAturui  WtiUuy,  aad 
Rfcrrcd  lo  Ihr  calcll«roiiH  fonimtioii. 

Tb*  n.  S.  Laral  ahHn»Ml7< 

druirometmi.  —  Tliin  dcpartincm  o(  the  olminn- 
totr  !■  In  charge  of  Mruc  B.  K.  Moon^.  asti^ieil  I'v 
Lt«iita.  E.  C.  FendkUMi  aiid  l'.  K.  Uarrii.  Tlivri'  iire 
ai  preMDi  iii  ih«i:hroiH>incI«T-rviaiii  23;!chrDDoiiicieri. 
of  whii-'b  22  nrv  rcotly  (or  Imuc:  IX  are  oii  Iilal:  Tl 
require  repnin.  and  irllt  tw  r^palnxl  m  wani<Nl  fur 
iHtue;  and  ]li>  Ate  MBdpinQed  to  he  UB«d  only  as 
'hAcks.'  A  ti^mpwrsture-ruom  bu  been  conitructcd 
fof  Ibe  more  p«feL-l  leilins  "f  cliixiiionniUrm,  jud  iJu- 
cilHemlory  Is  iin^  prcpiirnl  u>  iitti  th*nt  at.  any  i«[ii' 
p*raiure  to  nhlch  ihey  will  b«  subjected  iti  their 
pr*ciif*l  une*.  A  iirti|M)Biiitin  wai  ia»ite  to  the  chn>- 
uomeWr-iDakvnL.  each  to  pluei;  foiir  chronomoter*  m 
the  oti»ef«-atory  for  n  eompt^tltlvc  trial,  bi?)iiuti[ii|: 
Jan.  1.  I($4,  thn  biirnaii  'A  iiavipilloii  lu  purclinse 
Ibe  (onr  paatiii^  Ilie  bcsl  trialii.  This  bu  hern  »i-- 
e«^pt«l  by  WiUUiD  Bond  A  Son.  ))o*ton,  T.  S.  &  J.  L). 
Xepi*.  •'o'")  illl**  A  ''o->  and  !>■  Gg^rl'*  Suns,  of 
V«w  York.  Ily  ihi9  inelhud  of  puri-hiuins,  tile  best 
Am«r{oati  inaile  chroiiomciers  wll!  be  oblnlnwi. 

TroiMmiAWoi*  nf  Umr-jtignaln.  —  Till*  work  in  in 
charge  of  tbc  olBcen  hariniK  the  i.'»re  of  the  chro- 
Eioni^ten.  'Die  liirn;  coiititiUFS  to  be  lejii  over  the 
wire*  of  the  VTeBlerti  union  iclr);Dpb  mmpany.  and 
iline'bBlU  to  be  dropp<^  at  New  York  anil  Wa*hliif|- 
tan,  .u  >t«ted  In  last  r«port.  Tliii  work  la  alt  done 
xtiloinatirallr  by  ilirecl  conniwlion  with  the  obfurra- 
toryclocX.  The  (Ire-nlnnu  b«11>  conllnne  lo  he  >fTiiRk, 
and  the  lime  lo  be  given  to  the  horoloKlcal  Mt&blisli- 
mentt  of  the  cJty  nl  ilz  a.m.,  iwaItc  u.,  and  *ix  i-.x. 
.Vovti'ral  iiHfruiimtb.  —  Thl"  work  Is  in  churRc  of 
Lieut.  W.  E.  Seirell.  Ill  scxUnts  and  oclania  have 
btrn  received  nl  tbe  obiwrvalnry  for  examination. 
M  of  ibU  nnmlier  liaTe  l>mn  found  in  good  onler. 
thtr*  *n  reoiaiiiinf!  on  band  ut  Uie  ohsorvatorjr  TT 
iaslmmenta.  10  of  vhich  mnj  ba  mad<  Mrrictablo 
by  rtpain:  the  remainder  hare  Mrioiu  defects,  which 
•111  mkdcr  umt  of  tl,«m  irortlil«W.  The  princlpnl 
«f  ibwe  defects  are  bent  arcs  or  bent  pivots.  An- 
utber  T«r7  (omuHin  defect  Is  want  of  pnrallelijim  in 
the  giMM*.  Pew  o(  the  mak^r*  »e>Mn  to  have  exer- 
<i«cd  nncb  care  In  tbU  mpevt.  TIte  sestaiiis  and 
neuiii«  maile  by  Stuttpoleft  BroUier  of  Kuw  Yof  k ^r* 


auperlor  (oall  otlicra.  Tlie  shade*  of  i  artiAcUl  !!■>• 
rlfoiu  linre  been  tested  for  panUlellim  of  lb«  ghMta; 
and  ;{  wiT*i  found  ilvfcciive,  cliiiiiKiriji  lite  dlradlon 
of  IbC'  ra^rt  from  1'  to  £.5.  Tnu  "tandanl  11i«raion- 
i^lers,  uia<k  for  Ibe  ohoerralory  by  J.  A  11.  i.  OrMo 
of  New  York,  have  been  tcstiKl  for  Ihrlr  freulnB  and 
boiling  poliil»,anil  th«lr  tubes  cjilltirjtMl.  Al  no  point 
ntM  Ibe  error  found  to  bi:  greater  than  »  Otloeiilb  of  » 
degree.  TaWeiof correction*  for  Wellnicaltliwinoni- 
Elers  hnvo  licen  made  (or  Ibe  manoc  boajiiltal  servlee. 

'fhr.  iihmry.  —  Tbe  library  now  cmitalni  ntarly 
I  wetve  thouund  voliimrt.  The  aeceatkmv  (or  the 
year  a)(gregale  sixteen  hundri'd  and  t»ii  vutuiiiee. 
besides  a  tarKe  number  of  pamphlets.  The  annual 
volume  o(  ■»lroni>iiilc»l  and  iii«l«oro)oglca1  otmtrva- 
lion*  for  Itns  hae  be«n  recently  r«ceit<t4  fruiu  the 
public  printer,  and  the  copies  anr  now  being  sent  outi 
The  demand  for  the  volumes  I*  vrrf  great,  there  be' 
tni;  six  hinidreil  edilreueii  on  the  rcRular  IIU.  The 
nianiiKcripl.  ouniijling  q(  eight  hundred  and  seventy- 
Hi  e  iw^s,  for  a  complete  catalai;ue  of  the  iKKiks  uml 
puuipbleU  In  the  library',  July  1,  IPSI,  alphabetically 
n-rmngeil  by  aiHhur*  and  subjecU,  It  oov  ready  for 
prlntiiiK. 

PvMif.atinM.  —  'Hie  printing  of  the  volume  for 
ISSU  is  nearly  i\nl»h4d.  white  the  luantiec-rlpl  for  the 
volume  for  IS61  is  nearly  mdy  (or  tlie  printer.  Thn 
priniine  ••[  Ibe  annual  rohune  is  fulling  behind  frt'iii 
year  to  year:  and.  with  the  apparenily  neresiarT  fx- 
prndllitn-  of  till'  pTiiitliiK-fnnd  iit  the  dUpo^al  of  Ihe 
navy  deiArtment,  ihlx  s-^euu  Inci  ilaUe.  TIm  depart- 
nienl  fuml  is  usiisolly  exhausted  by  the  lul  of  April, 
Hnd  then  two  months'  time  1*  lost,  [f  there  were  a 
fund  at  Iho  sole  disjKieal  of  Ibe  obiervatory,  this 
dintculty  ■.■ould  h>!  overcunie.  Tbe  »u|M-riiit«iid*nI 
Ilierefur*  urjiies  ihat  Congress  be  oaked  lo  appro- 
priate seven  thouaand  dolUr*  annually  for  (irinling 
the  observatory  TohimM,  until  the  back  work  can  be 
brouglil  up  a*  near  as  pnicticMble  to  datr, 

U.  &.  atlronomUal  ripe^tiinn  to  Cbilr.  —  i'ioJ*«w)r 

WlUiam  n.irkiicas,  Bi*.Uicd  by  Mr.  Emll  Wieasner,  has 
made  proKreAttn  reducing  the  tone  obeervalloiis  mode 
iit  Chile  during  the  yean  IS3<\  ISSl,  ISCS.  by  the  ex- 
pedition under  Ibe  late  (.'apt.  J.  K.  Gilliai.  U.S.N. 
The  total  number  of  *lan  I*  aboat  seventeen  thou- 
aand. Un  June  30,  1883.  tbe  appropriation  from 
which  Mr.  Wtessncr  was  paid  became  exhaiifitei),  and 
the  work  censed.  About  n  thoumad  dollars  are 
needed  lo  ltiil»'b  t)i<.>  preparation  •■(  tlm  itar  catalogue 
frooi  lliese  zoiim,  luid  it  is  hoped  that  CangTess  will 
grant  that  turn  at  the  iwd  tesaion. 

lacrcased  nstlmaiaa  bar*  been  submitted  for  the 
coming  year.  The  reMOiia  (or  tiich  Inci'vase  arc  ex- 
plained in  each  caae  In  tbe  letter  actompaiiyiiig  Uio 
oatlmatcs.  Kxperlence  snggcaU  that  tbe  efficiency  of 
thaobMrvatory  should  he  lne(*ai«d  bjr  tbc  appoint- 
ment of  a  bnant  of  vtaitora,  to  eontbt  of  a  IIuiIIih) 
number  of  diitlnguisbed  aatronoaicrs.  whose  duty  it 
wouhl  be  annually  to  Mtaminc  Into  the  working  ot  tlia 
obeerralory,  and  report  to  Ui*  aKratary  of  Uie  navjr. 
They  ahonld  have  power  lo  adrlae  with  lli«  aapMbi- 
teadent  as  to  tlie  character  of  the  work  to  be  done  at 
the  obsirrvalory. 
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frOTKS  AND  NEWS. 

TnK  dentil  of  ProroiiNT  EnMtlanl  on  Not.  IB,  188.1, 
hT  Rotoici">-  iTiflici*  n  wrnn*  lo9»  upon  Jlnly ;  fnr  ha  wns 
iII-l!iilEiii?)ivit  both  tA  H  »avanl  ami  ii  I'Htriot.  Coiiiii 
Giovuiiui'  BiiltttU  ErcuUnI  wna  born  in  Bolo(;[iii  in 
ISIU.  nnd  ctviopiidr'il  Irom  an  nnclpiit  patrician  fam- 
ily. He  wftt  a  (asoril*  [inpil  nf  AiiUnilo  AlnwmnilH, 
»ii(l  «&r1y  •luvolol  liluiirlt  to  coTiiparstlve  aRHloniy 
uid  pathology.  During  the  (i-voliitionary  moveni*nt. 
which  »«c|)t  ovpr  Eiiropr  In  IWf,  he  wns  nn  nnletit 
dprenilfir  of  lUllan  liberty,  wlUi  ihp  re'iilt  of  bocimi. 
iiiiE  an  Piili*.  III!  Hou^hl  [i^fuij^  ill  thi!  n«ar  city  uf 
.Turiu,  aiii  there  wiii  oppointtiil  protcsior.  aficrw»rd» 
dfrpctor,  of  thi-  vntirlnary  icliool  eon  lire  I' :d  with  tim 
unlvonlly.  He  rpEimiiifil  in  Turin  until  IIMIS.  wlkeii 
hr  rotumrrt  to  Bolugiin  to  octwiil  a  viuiil&r  putitlon 
In  rlic  old  univi-raily  of  that  clly.  By  him-nt-rgy  and 
InSucncc.  acvi  Imlldlns*  wore  i:rr«iod,  the  mIidoI  re- 
orsnnixod  and  grnatly  onlargMl,  and  a  Titlnnblr  jiall)- 
ologlcal  niiiheuin  Mtntilislied-  For  several  yeii-"  \\k 
held  the  poailion  of  rector  of  llie  university,  and  for 
K  ron»idcT™ii!n  period  win  permaHi-iit  fipcrclary  of 
the  Acndemy  of  Kclpncc  of  tbe  lii»Uliiii'  n(  Bolojitia. 
I.tk»  VlrcLou',  liu  was  also  h  patriot.  Hit  ri-piitittlon 
wM  not  alone  ilial  of  a  teacher  and  tur'int:  liut  Iii» 
early  career  n*  ■  dofciidorof  popular  rlstiu  mode  him 
A  tarnfltn  with  ilin  clUitens,  and  li«  wim  tliri'i-  tin  ion 
eloctad  ami  Mrved  in  the  national  iMrliamoni  at 
Koni«^ 

HU  niiincrouB  piildli^ntloni  bavBcoiiiaini-d  llie  n-- 
mlis  of  liivrEtlgallonti  mndn  for  the  inoil  |inri  with 
thv  mloroRcniic.  and  hiTC  tocurixl  a  widn  rvpiiuilon 
to  hSs  name.  Moit  of  liiocontribulionitirsl  appmre<l 
In  the  mi-'tnoiri  of  the  Acaulcmia  dl  liologno.  Hit 
works  (how  nbllliy  Imtli  a<  an  obmnnr  and  a  draiight*- 
man,  and  a  t«n(1«ncy  Ti>  touch  upon  eeoeral  prob- 
lemi;  but  his  argunii*nl«  arc  not  always  clear,  nor  liiK 
otmtrralions  iiufficienlly  poinpUte  to  vilnbliab  liin 
grneml  tlicoremi.  He  wa«  an  i-nihiulaitlc.  carefnl. 
and  indii'lrloua  lni'MUK&t«r,  of  whom  Italy  WM 
Jiutly  pnmd. 

His  most  extensive  "eriM  of  reirarches  wan  upon 
the  hlllology  of  UiP  plocrnlH,  which  led  btm  to  Ihr 
conclntlon  Uiat  llie  linliiu  mFiubmn^  of  the  uterriH 
d«){en«ratM.  the  plnceutal  inuiiibraiie  being  a  new 
formation,  the  lining  being  mfoi-med  afirnrardB  tmxn 
the  uterine  gland*.  Thl*  1>  nni  In  acrnrd  with  Ilic 
viows  g«ii«ratly  held  at  present.  His  sliijile  law  of 
embryonii-  nutrition  in  vertjsbratos  can  hardly  be  poii. 
*tder«d  noTcl.  and  ii  vngur  tvthor  than  profound. 
Diit  the  dirtnlli  rrcoiilnd  tn  thMe  rtwarrlirK  nrr  nf 
(treat  vahin  and  InirreM.  Th*M  ni>>ni(iirf,  loei-tJier 
wltli  dome  addili'iiia  snpplted  by  the  aullir>r.  were 
Irandn ted  into  KnglUh,  and  publtahed  at  Boslon  hi 
ISM,  under  llic  dlrirllnn  of  ao  onihn>.|a«tir!  iKlmlr^r, 
Dr.  n.  O.  Maf«>. 

Hia  almlie*  covered  a  w id u  range.  —  xoidogy,  bi*Iol- 
Oj{y,  and  patliotogy  were  all  Ineluilpd :  bill  hi*  ino*l 
valuable  worli  luy  In  Ml*  fleld  of  mrcfotcopleal 
ftittloniy.  Ilia  carrer  has  been  juttly  adinlrt^,  Mnd 
111*  tnetnory  will  long  be  cbcrlnhnd  br  hli  coiuitry* 
Di«n. 


— Th(i  U<iv«rnTnenI  priniliiii-oflice  ha*  Jnn  lamed 
the  third  volume  of  the  report  of  the  leiilli  ronaiin. 
This  reUiei  to  ngrleulturr,  and  eonlalns.  lieaides  tli* 
extended  italltilcal  lablr*  concerning  thai  Induatry. 
and  dlHCiiMiuu  of  tijein  b)  ih^  luf  •utwriiitcndert. 
tlen.  Wallier.  inoiioi-rMphs  uijon  cereul  production. 
by  Wmiani  IT.  llrowcr:  ilour-niilling.  by  Knifilit 
Noflcl;  lobacco-cullnrp,  by  J.  II.  Kllk'lirew:  manu- 
facture Mid  movement  of  loliacco,  by  .1.  I!.  Dodge; 
and  me  at- production,  by  ^.'larello^  G"rdon. 

Of  the  1.1»2  pages  enibraced  in  this  volume.  SW  an- 
devoted  to  the  )[«>n«ral  alall>tleal  i.ihln.  There  are 
Bxliaiisllve,  and  are  very  jiidiciouf.ly  arfmnffed  for 
reference  and  uae.  A  general  suminnry.  Iiy  ^talR*, 
of  the  principal  »liili»t!«  in  1S80.  IS70,  IMO,  and 
l^'iO,  forma  the  Rrst  tabic.  It  Tjcnts  of  tlie  number 
of  farina;  the  area  in  farm*.  ciMsify Inn  the  land  a* 
'  tilled.'  '  permanent  Dieadowp,  pastures,'  elc,  '  wood' 
land.'  nnd  'otlier  unimproved'  land;  Ibo  valoe  of 
rnrmn.  fai'mlng  Implnincnit,  anil  mochincry;  of  Hit- 
>iti>ck,  fencwi.  lerllliior*,  and  of  all  farm  products; 
the  number  of  the  different  claAii'S  of  llrc-ntnclc ;  th* 
dairy  produets;  oenuil  and  fibre  crapa;  aiii;iir  and 
molaiwei;  hay,  poultry,  iknd  eggs:  apiarinn  prridiicls: 
rice,  tobacco,  iri»b  and  »weel  poiatoe*;  orrhard. 
market -garden,  and  forest  prvnliicta:  wool.  bop*. 
broiiiu  corn,  nnd  pul»e.  Tollnwlng  Ihia  is  a  tubular 
dincnsdlon  •'(  the  nuinlirr  and  oren  of  fnniii.  and 
their  fonii  of  tenure,  by  elaie*  anil  by  countlra. 
-\fter  this  ute  placi-ri  county  tables  relatiiiK  to  tbr 
prlnelpnlngrlrultunilproditci),  Tlieac  tables  ape  ppe- 
evili'd  by  iicn.  Walker's  dIteii>alon  Iconiprliing  3:t 
riwe*).  In  which  are  poinlfd  nnt  tlie  limttalloini  and 
quallGcaliona  of  tho  alalislics.  aud  our  progmM  In 
the  different  brnndirs  nf  the  indualry.  It  treald. 
in  (he  untlior'B  wcll-knoun  (rme,  incisive  nmnnur. 
uiKin  tlie  nuinlier  ajid  Kijre  of  famu,  their  aroa  and 
tenure,  ihcir  value  nnd  that  uf  farm  proitacts  In 
total,  and  tlic  prlnrtpal  agricullura)  prodtictiuna  •»!- 
emlly. 

The  nioiioj;rapli  hj  l'r«fe»»or  Urewrr  u|ion  lli* 
cereal  crops  Is.  like  nil  vrork  tiy  ihh  wHI■know^ 
anlhorlty,  coiiiplHtc  and  rxhauslivc.  Ilr'  discu»iea 
ihn  cer«al  product  of  llils  eoimlry  ai  compured  witli 
that  of  other  countHea.  especially  with  Ihal  nt  Kii- 
rope;  showing,  tiuit.  wilh  a  surplus  pr(»iu<'lion  in 
the  rmicd  States  of  «ri(),*H»(i,(IO(>  bushels  during  Hi* 
censuH  year,  liiei*  wm  a  deflclt  In  Kiipope  of  380,000,. 
000.  TliH  ileficit  in  Great  Britain  waaSW.OOO.OOO;  in 
France.  l"O.OO>J.nO0;  and  in  Germany,  1I5.000.0IK" 
butliel'.  KollowlnR  thli  diariisaion.  the  author  nai. 
uralty  Ih'at*  of  til*  nsp^'rls  of  cervals,  noting  ili*lr 
rapid  incre.iae  In  recent  yearn.  Tiieir  geogreidtic 
and  cllnallc^  distribution  I*  next  discussed,  and  is 
followed  by  a  brief  «ketch  of  the  prlneipal  olossea  of 
aolls  with  relation  in  llieir  applicahlllly  lo  cereal 
culture.  Taking  up  Ihe  cereals  aeverally,  I'rofrwior 
Brewer  discusses  the  product  of  encli.  1t«  gi-oijraphicai 
and  rllmalle  dlatrlbiitlon,  lis  history.  vHi'leile*.  mnih' 
'hIs  of  <;illliire.  chemical  composition,  dlsea«r».  lu- 
jnrloua  weed*,  and  Insm^ta.  Tlie  report  closen  wilb 
A  brief  hiMon-  nf  American  asrlculture.  and  a  dls- 
ciistlnnof  Ihrrelallonsof  IhU  toolbcr  Indiislrtoi.  and 
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at  etRsl  vnllura  to  other  branch**  of  Nfriculiuni. 
Tie  r^poil  >*  lllaunkl«d  with  t^nli-PD  dmiMe-pwcJ 
'■»lomlclurl«of  iIm  United  SU19>:  ^Iiowhi;;  lli«  pro- 
pMlloual  extent  of  ctnaX  culture,  ami  lliu  rvlatlre 
yield  of  cvRsl  crapi  pn  acre,  kikI  per  bend  of  popu- 
UUon. 

Th«  mpori  i)pi>n  Bour-niilliii^  procMW*  la  on«  of 
X  u-riiM  upon  puner  anil  niAclitncry.  wlilcli  iiibjert 
n  »*  uiidifT  (lip  general  dlrccllon  of  I'rof.  W.  1',  Tniw- 
btiUge  of  ColumbU  college.  Nrwrork.  Illr«it*ioiiie- 
wb*t»tleiiEihof  ib«varii.>ii»  mitliot:  prurcMi'*  aiid  io>- 
clila^r;,  «ihI  t*  frtvly  illuilratpil  willi  oullino  plaiek. 

ProlCTior  Killcbiow'*  rriiorl  upon  Ibt-  culture  of 
lobscmi  ocenplnt  not  1cm  iIiaii  au  ptige*.  Boidci 
tho  tables  ot  pmluctton,  anil  a  f*v  pB)t«»  dMcrlpili* 
at  ilie  |>H>ii.'l|<al  \ypv\i  of  toboci-o.  ilie  report  i-oii^iiita 
of  (lucripli'ms  of  »oil»,  cKinnlc.  mi.-lho<l!i  of  I'ulluie, 
ruting.  and  innikfillntt  of  tobacr-o.  Kach  ilato  1> 
treated  ncpjiraielj  and  vury  tull^.  "liifli  tiec*«*rllj 
pRaliiCMa  Kreal  ileal  ot  rrt>elilion.  aud  thereby  un- 
oecttwiirily  vitcndt  the  nrport.  Tlie  i-oflcludin^ 
eliaptereoiulMiof  a  trralUc  upon  the  chnmlitTy  nt 
Afocricaa tobarciMi,  by  (iirloun  E.  Moora,  I')i.l>. 

Tlic  nuenfiKture  of  tobari'u  b  treateil  hj  Mr.  J. 
R.  Dodge.  BOW  and  toriDcrly  tbc  atntiilkinn  »f  ihe 
department  of  affilcultare.  ('ommc-nclns  Kllh  a 
blMory  of  ti>lxt«i.-u.proiluell<>iJ  In  this  country.  h« 
tncM  It  up  to  Ihe  pnrsent  lline.  iketcliln;:  the  uilgin 
and  Ib«  prMenl  hnbiiat  of  the  dIScrriit  (arlotlea. 
I*rocecJiiiG  then  lo  the  iiihji'ct  prnper  ot  the  leporl, 
tb»  aiitlMr  snbiuil»  Ibe  statitllca.  and  disciiue*  Ihein 
eshaiiatlveljr.  lie  next  takea  up  Mic  subjecU  of 
uxatloei  and  ibc  rcTeiiiic  from  th!>  prndtirl,  eip<>rl< 
and  Imporia.  the  rnmmcrcl.tl  ninvrnienl  *i\\\  prii'e». 
■  ilh  wtilch  lli>-  report  clu«e». 

The  ri-pori  iipun  callle.  »hecp,  niid  *wine,  by  Mr. 
ClarpiM«  (innloin.  I*  Hipptementary  to  ihp'  alailltc* 
upon  liri-.rtork.  I'hls  rep<>rt  relate*  t«  Uve-itock 
>ip<j4i  ranvbea  a>  dialiiicuiBlied  triini  Ihiit  upon  tHrnm. 
The dUthietion  U  not  aneaii-oin'Uidrauriirnllcnti'k. 
ibe  tine  briwivn  ranrh  nnit  farm  tieliig  tiy  no  nieans 
«  plain  Qiie:  and  i>ii«  t.iiiii'^t  !i<>lp  •giietl inning  the 
utility  of  atlemplhi;  Ii-  H-parete  tfaecn.  The  report 
uppna  wiili  a  'horl  Chapter  upon  p«aturc  and  forat^ 
plant*  by  I'mfcmw  DreHcr.  TLi!  report  proiT  fiil- 
tiiwt.  ■•arliRt.'kieaiiillerrili.'ry  IwinEtiVAlCdaepanilely. 
Tbe  niatrer  relalln)-  to  e^ich  curisiili  ot  an  blstoriotl 
ikrteb.  a  i:l«tri|>iiDii  of  ilie  ptutttrage  arcax,  nnd  the 
niiiiiB^etnrnl  of  Ihe  ranch  liuitneM.  both  In  cattle 
and  blieep  raldng  arnl  in  rait le-dri vine.  The  ettl- 
niatea  of  pa»lure^&il  are  hi  iiioti  ciuhvi  undoubtedly 
very  ipucb  luo great:  as,  for  inalanee.  that four-Hfllii 
(W.OOO.OOft  acm)  of  the  am  of  Wyomtnn  1*  nvalU 
abte  at  poit lire- land.  The  report  ekites  with  a  *uiii- 
oiary  ot  tbe  •'Xporlf  iif  tural  a&>l  livestock,  and  table* 
id  tbe  nnnibers  of  livestock  on  farina  and  ranches 

Id  ita  outvani  appearance,  thU  volumn,  m  well  a* 
IboM  which  have  preemlnl  ii,  h  not  by  any  meaim 
aboea  crili<-i>in.  Tbe  only  |i.irt  of  tbe  nieehniiical 
execution  ot  tbeM  roluiaes  wirieli  deMrrea  eomineti- 
dalloti  U  tbe  colored  platei.  wlrtch  vara  pre*umably 
prinitil  by  the  llIh>^K™(>'^'*-  '^  i>  itrvaily  lo  l>e  re- 
ifrelteil  ibat  »>  Iniportant  and  vutuable  a  aeriei  ot 


rulumva  ilioatd  not  be  dr«Mad  lit  a  garb  Ut  bMlAr 
kerping  vltli  their  Intrlnaie  meriia. 

—  br.  It.  W.  ShufrMl  haa  aaked  aullinrllyof  Uift 
ftUft[eon-fei>er«l  of  IIm  army  to  compile  an  IIIii*tnUed 
civlalo},tie  of  the  collection  of  cuiuparativo  anatomy 
Id  the  army  luedtcnl  niiueuni,  of  which  he  Imi  lately 
bo«n  placfd  In  charge.  Such  a  work  m  la  Intemted, 
wouki  be  cinilalned  in  a  roluiaP  confuriuable  in  clze 
with  otbet  illiutraletl  eataloguea  of  ibii  instiiuiion 
that  refer  to  the  icctloa*  of  lurjery  and  medicine. 

There  ar*  contained  In  the  lei'tion  in  ■)u«itloti 
upwards  ot  three  thouftand  »|ieciu>ens.  Tbete  are 
etiitfly  o(l«uloi;ical  in  cbaracter;  and  the  claaao  ut 
manimaU,  blnli.  rrptlica,  and  Dili,  are  pretty  well 
represented.  The  i;eiioral  plan  of  ihl*  cnialosxe  U  to 
make  it  a  complete  work  ot  reference  to  tbe  collectloii. 
B*cb  of  the  genera  of  all  the  rerlebraie  cla>4c«  arc  ta 
ba  awardeil  an  lllualralion,  aitd  the  text  will  present 
a  conclae  account  of  the  anatomy  <]f  tbe  form  treated. 
In  every  Instance  where  it  will  be  piiaiible,  the  sub- 
ject, he  It  nn  (Mieolo^cal  one  or  a  wet  preparation  of 
the  aofi  part*,  ta  to  be  choMn  from  the  miiiciim  i^ol- 
lecilou ;  ao  that  any  paraon  uaioK  tlila  cataloRne  will 
bare  the  actual  type  before  him,  aud  the  one  that 
wnt  irleetcd  to  Illustrate  the  text.  Special  attention 
ia  to  be  paid  to  the  anatomy  ot  and  TMt4^brato*  *• 
elucidate  theprlnclpaiiuoaiioiialn  human  physiology 
and  anatouiy,  aud  good  fl|^irei  and  lllustratlom  of 
•ocb  forms  will  InTariably  be  presented.  Again: 
tbe  vertebrate*  of  uni'  own  enuniry  will  be  the  nub- 
yec^  chosen  in  each  case,  at  far  a*  possible.  By  this 
mnana  the  aludeiil  and  anatomist  may  pursue  1il« 
stiidie-*  away  from  tlic  museum  nftcrhe  bos  Invcill- 
^ated  all  tliat  Is  to  be  found  thi-re  in  hit  xpccial  line 
ot  retearch.  and  that,  tun,  upon  similar  subjc-ls.  In 
short,  it  Is  eviiji-ijt  that  such  a  wurk  will  cuiittitule  a 
more  or  ici*  eihaiutlve  conlrlbullon  to  Ike  lileraltire 
of  Terlebraic.  anatomy,  and  be  of  apcclal  value  lo  alt 
•cienlJflc  and  profentlnnai  men.  Tbe  army  lutdlcal 
muteum  contaliit  within  itself  unu'ual  facilitie*  for 
the  prtui'Ciitlon  iif  such  a  work  at  comparalivcly  little 
exjiensp;  alnc  It  has  It)  own  eorpi  of  worken.  Includ- 
ing photographer,  srtltt,  and  other*. 

—  Mr.  Joaepli  Wbarton  of  Pblladetphta  wrltea  Lu 
tbe  fuMle  I'l^er  ot  that  elly  (Jan.  SI)  that  be  has 
tounil  vflleanie  glauy  diut  In  frMb.  clean  siiow  nf 
r«ceDt  fall.  The  snow,  melted  under  cover  in  tlie 
poroetaiu  Tet>tt<1  tl  was  gathered  in,sli<'iwed  at  first  no 
sedimriil:  but  after  a  lime,  and  aided  by  a  senile 
rotatory  moremeni  which  brought  all  to  the  deepest 
point,  a  slijtht  deposit  appeared.  By  pourlne  off  most 
of  the  water,  and  evapuratmi;  Ihe  remainder,  a  tittle 
dry  dust  was  obLaiiied.  which,  eren  to  [be  naked  eye, 
showed.  In  the  sunlight,  tiny  rllreous  reflections. 
Tlie  dust  neighed  by  estimate  a  buudredih  ot  a 
gntin,  and  showed  under  the  microtcope  the  cbar- 
octeriitia  uf  volcanic  glass.  It  was  partly  Irregular, 
flat,  and  blnbby  fro^^enli,  imd  partly  HUinents  more 
or  less  contorted,  which  were  sonictlmM  attached 
In  little  wlapa,  and  were  mostly  sprinkled  with 
mlomc  s^ass  portlcleg.  Under  a  kuife-wl^e,  tbe 
AhuBonis  broke  ea>lly  and  clenaly.    The  irregiilur 
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In^menU  w«t«  ot  vvioiu  tauM  and  sliapev,  inoaLly 
tnuiip&rent,  but,  «»oti  w)icn  «ainin«()  by  strong 
lniiii»ntttc>d  light,  showpi)  tin  ti'ncr  of  crytlalUnf 
MfU'-iur*.  'ni«iir  ilisniolci-  wm  nboiii  ihnt  of  single 
HIkiui^iiIs  i>I  «ilk.  Ku  cr^!  Ill  Hi  lie  tntrtlde  of  pjiuxiiic!. 
or  Msuk  crumb  ii(  uugtie.  sucb  »■  obitpricr*  )iavn 
fdiinil  elsr-wU«re  iii  iiinillardiiit,  wiu  prcsnit;  nor  diil 
H  HrotiB  iiiaKiinl  Kir  itny  jiarUclea  of  Dispiellc  oxiJi! 
<■(  iron.  Iboiigli  llivy  fllto  bAve  lieuii  found  iii  utbt^r 
volcanic  duvl.  Il  iimy  [airl)'  tie  niuunied  tlint  ttiosi- 
lirnTlrr  ininRraU,  if  at  fini  mliisli^cj  n'lth  the  riflcjinlc 
giMj),  had  bi-pii  »lr«»il]r  dapoiiiu4  durlnjt  tlip  lonu 
vvj«(t«  thraiiuli  more  Ibmi  l^ii  tLouAniit]  inilas  uf 
tpttce  nntl  inorv  thnii  four  moiillia  uf  tiiii«.  while!  itie 
tciiiiltir  ot  tlir  liitrlmiciilly  liiUli^r  gliui*  ibicnii*  (tlic 
P«i<.-'*  luilr  ol  M»iiria  I.hhI  nimtileit  1b«ni  ti>  final 
farther  from  thp  point  of  rrugilioii. 

—  Tli«  DiAps  rfcNMiIljr  piilillilifii!  Iij  ibf  Xnniirni 
InniHUOUtlDi^urai  iiirrpy,  iln-  itlioiMiTiniinnec  iif  wlilch 
u'c  regret,  iiiclutl^  Ihe  Cmiy  MriiiiitxiTis  biliI  Judith 
UMin  (n  UoTitnnn.  mid  ilir  Y;ik)nia  ntid  Colville 
r^Ki"u"  ill  IVaiMiialon  Tirrlloiy. — a  lol.al  arc*  of 
about  Lwetiiy  UiKUSKiid  •<iuii»^  '[lilei.  "a  a  wa,\v  of 
Iwn  mile*  Ui  au  inuli.  with  cuutoun^very  inu  Iluii- 
.li-cil  fotil.  Otic  hw  only  to  look  ■(  the  lieM  prcvloiin 
rum  pi  1  all  on*  nf  tln'Mt  ilUlrJcU  In  (c«  tb<-  ni-nd  and 
mippfi'irlty  of  lh>?  ii<-w  work.  With  IhLi  «iLtvllent 
l.iu.1..  Prof.  E.  W.  nUitard  nf  U.r  UnlversSly  of  Call- 
fomln.  111  i:hnr~t-  i.f  slilillca  of  •uila,  hu  prrii(»rc<l 
Ibr^c  lufkl'i,  four  m11>-i  tn  tin  Inch,  prlnli-il  hi  rolnri^, 
of  ilii^  Tiikiiua  hioI  (^-'oMIII''  ilUtrtcla.  ultowin^  itin 
charactL-Hitira and  pmsibilitiesof  tlietuirfac'  hi  much 
(iMail.  Mr.  T.  S.  BrarHlesi-p,  workiiii;  uudi-r  tlir 
ilir*ttiiiti  (if  I'rof.  C.  N.  Surgcnl  "f  Har»iiil  niilvor- 
*ily.  Ill  charge  of  fi)rp*try,  liu  aitio  i-oiii[ilci«<l  n  iimp 
ot  llie  Vnkiiuit  iti'Crict.  Miowliin  rbv  ilisUibuiiuii  uf 
the  valuable  ireos  in  much  Jeiall :  a  resiretablj  large 
ftrva  1«  nixikH  ju  l>unit. 

TboM  DiaiKi  fiirin  liiil  »  euiall  <')i»i>t  of  ibi'  iniiii'rinl 
now  (sillecteil;  thr  p'eater  purl  is  iiol  jot  prepared 
for  piiblltailnn.  In  Mi',  riiinpelly's  first  otiiiiial  im- 
port, iHenUon  i» inailp  of  t.lio  di^covury,  bj'Mr.  IIei>ivn 
n.  Rldridice.  of  vahinble  con\  i-l'>««  lo  Ihu  Ihii'  i<t  the 
Ncinbi'iTi  Pnciflc  rallruad.  m-ar  Buzenian.  Montana: 
mill  of  i>xplnnitton*  ot  Ihe  eoal-fleld*  u*eii  of  the 
Caacailv  RantEV  by  Mr.  llalN^  WHIT*.  Stiidlri  of 
clliiiuie  anil  livem  wen"  iin<li^rliik<.'n  by  l'ri>f.  E.  S. 
Iloldnn  of  the  Waslibiiin  obaervaior)*.  —  nlodies  of 
tbm  iitiiKoi  Importnnce  in  the  inicrior  region,  where 
cultivation,  uiilem  iiit  ibc  loimt  bottom -I  and*,  in 
tmpouibl--  wiih'.ul  liTlitallon  In  tIi»  ilil"'  unmnicr 
monilin-  >Iurli  inaierial  hav  bwn  linMij-iii  i !>);■•  i lie r 
by  Mr.  W.  M.  Canby  eoncFniiiig  the  dlilrlbuiion  »nd 
nlative  abiiiiilancn  of  tlio  varioiii  foraijc- plant*  on 
whieli  the  glock-raisiuiE  lnl«rv«l*  ili-pi'iul.  ll  In  aIu- 
cerrly  in  be  hopeii  iliat  the  rvdnllii  of  lliene  practteal 
fitudif*  may  be  brouubt  to  li^bt.  lo^tber  witb  the 
tcleiillflc  Infnrmnlion  ;■'''*'*'*''  durilis  I'lc  IwomrMoin 
during  which  tlu'  vnrvpy  bin  bi'i'ii  In  oper.illnn. 

—  JVoture  rrporia  Ilint  the  Freneh  Soele't<^  dc»  iltr- 
liicien*  has  n>mpl(ili<d  11*  organ  ixalimi,  and  ho*  bt-en 
dfriiled  into  nix  lecilon*,  —  Thr'nviical  cicciricity, 


U.  Harfe  Davy,  prMld«ut :  Uynamu-elcctrlca]  ma-  < 
ehfnery.  trnn*mls*1oii  of  force  to  a  dlitanee.  dlstrlbo- 
lioiiofciicrtiy,  M.  Tresca,  prFJldcnl;Kicclric  lighting, 
M.  ilu  Moiicel,  president;  Telesrapby  and  telepliony, 
M.  Blavier.  piT*li)iFnl;  Kkciru-cheinUtry  anil  el*c- 
Irolhcrapy,  M.  Jnmin.  prFBld^nl. 

—  At  Ihe  la^il  gtiiietiil  meeting  uf  ibe  SoCilit^  de 
K^uifraphie.  M.  de  Le**ep*  announced  liis  cinictu- 
aioni  on  the  inhjen  of  The  Sue*  Canal.  A  projeot 
had  bejTi  nubnilTWd  to  ttie  English  governmvni. ;  and, 
1(  a  r.ivorable  re»j«>n.ie  be  not  rr-eelieil.  iJie  .■anal 
coin|iany  will  proceed  toearryniit  iu  ovii  plana.  He 
claimed  ihnc  no  oni'  rUe  had  a  ri|{hl  tu  make  a  ruial 
by  Ihe  «Me  ,.f  the  jTCnenl  one.  and  Uul  (bin  oepupin* 
Ihe  only  frH>>dl>|i'  route.  To  the  west  Ihe  lopojirspby 
pro^eiili  otit'acles.  Tu  Ihe  easl,  a  new  o:iiiaI  wuld 
dealroy  tlie  lyiiem  of  irrigation  iiiiun  which  the 
wealth  of  rhc  conniry  dopeiidH.  All  that  in  iieeile.l 
la  to  enlarge  the  prenenl  cainil.  When  Ihl*  «•»  pro- 
Jwied,  the  most  eminent  englne«n>  of  all  coitnlries 
deeideil  on  n  I'unol  with  forly.foor  luvtres  widih  at 
lis  maxlmuin  deplli;  bll^  owing  lo  great  exprn*e 
and  oppoiilioii  cncoiiulered.  the  company  eoiit(iiii<>il 
iliennclvpn  with  il  ividlh  in  thla  part  of  i.wcnty-twu 
metre",  which  compleiHy  «a[l*flBil  (be  needs  of  the 
commercial  world  of  that.  .lay.  Twenty' li>e  yearn  ago 
the  liicreniLO  of  ■team-natigHllun  nn,i  not  dn-Hnicd  of. 
In  Ibiii),  of  live  buiidroil  vcaieU  compositiK  ihe  ex|K-- 
dil.ion  to  Algeria  in  the  port  of  Tnuluii,  there  wai 
not  one  ulenmer.  In  ISSi  "-veu  luillion*  o(  itcani 
tanaagn  panml  llirouKb  Ihe  cunul,  and  only  onv  Mil- 
liig-vnawi  of  eeventj-Bie  totu.  The  principal  iioesiion 
to  be  deleriuhied  at  present.  i»,  ivln'iher  ih<'  etilargeil 
canal  »hnll  consist  of  ton  wai^rwnit  with  mi  cu\' 
bankmeni  hclw^en  Ibcin,  or  whelbrr  the  Tin'Milth  "f 
the  pte«enl  ualerwny  fiIiumIcI  be  ext«ndoil  to  larly- 
foiir  metres  al  the  b'ltioni  mid  a  hnndrfd  and  twenty 
at  the  surface  of  Mil-  water.  Thin  would  be  decided 
by  the  i-nglnevi*  eon»ulled,  thoiidi  Ihe  tpeaker  w«» 
in  favor  >if  the  latter  plan,  as  swift  ie»H«  could  then 
paM  tJow  ones.  The  etnbanktnenis  of  the  canal  at* 
a  telle  of  the  days  uhen  vcuda  wcie  loueil  lie  nw 
no  tttiaon  why  Ihn  enlargvil  canal  should  have  any 
eiiibankmcnis  purposely  con>iructf d.  The  dnidging*. 
which  wilt  )w  much  lea*  considerable  than  Jn  ibe 
.>rl)tfnal  work,  can  be  duitipe.1  by  the  »ide  of  the 
canal.  And  thence  npread  nul  wltbnul  inuintainlnR  a 
bank  of  uny  kind.  This,  al  leivt,  was  M.  de  LciM-pit'i 
opinion. 

—  Ptuf.  F.  U.  Snow.  o(  thi-  t'lilveially  of  Knti*ii*, 
r«purla  thai  llie  eh  lot  cbaraclcriHIIra  of  ihe  neatb^ir  uf 
1^,  troRi  obfervailonit  taken  at  Liiwivnoc,  were  Uie 
low  mean  temperature  of  all  its  monihs  i-xcepl  Api'l!. 
Xovcniber,  and  December;  the  iiniiaiially  long  period 
of  immunity  frum  scvmc  frost ;  ihe  lan;e  and  wdl 
dinlrlhutedmlnfall;  the  slight  prepoiiderani-o of  north- 
erly over  S'ltithtTly  winds:  the  high  aipraire  wind  Te- 
locity; the  terj  high  mean  bnromcter,  surpassing  thai 
of  any  prevlou*  year  of  our  (^ixleeii  years'  rm^ord;  and 
Ihe  mmarksldy  hrilliiul  and  long-coniinnrd  orange 
and  ci'imion  sunrise  and  £Uiiset  ^low  of  the  laat  five 
week*  of  Ihe  jtmr. 
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'tar.  itimlciTi  revolution  in  I>io!og\'  han  nmde 
it  pIniiMT  itiBii  ■•v<Ti'  Ix-Toiv.  ihiil  a  riM'tiiiii  oltm- 
ticilj-  of  scope,  a  |jow<'r  of  iidiijitiition.  slmiilil 
belong  to  scientiGr  foiiiiHationfl.  These  arc 
Qsuallv  llie  oulRiOwlh  of  cnthuBiaBiu,  wlilcli, 
lit  H  wliiii-  lifat.  i«  i}ot  n1wa,v3  so  t«ni|icred 
witb  wLmIoid  a*  to  rort-M-t-  tliul  the  siM-uiul  end 
then  to  bo  mot  m«_v  tiol  riirrvw  be  of  |>nru- 
iiioiuit  importance.  It  iiniHt  l>n  some  stivli  c-x- 
|i!niiBtioD  as  tills,  wlikh  is  lo  be  given  of  Ihe 
»tnl»;  of  airaii>  it-oeiilly  described  bv  Dr.  Miii- 
risoit  Alk'ii  oftlMr  I'liiveriiity  of  PciiiiKvlvaiiia. 
aa  existing  in  I'hilrHii-Iphin.  In  thf  Atnrrican 
of  J«ii.  'iio.  l>r.  Allen  iisseris  tliiit  tlie  existing 
foil iidati 0118  or  Fliiladelpliia  are  une(]U>il  to  tlie 
preMwl  o me rjjen til's  of  blolof^ieal  seienct;.  iiud 
urges  with  miu'li  fon-c  tliiil  "  »n  inxtiliition  for 
the  adrand-niciit  of  biolngicnl  rrsejircb.  wliicli 
nill  be  open  to  lioth  sexes,  is  imperatively  de- 
manded "  In  tliat  city. 

Willi  the  videniog  of  the  fielil  of  l)iolo};ical 
leleuce.  it  has  ooine  to  pass  that  what  we  need 
i»o«t  at  the  p^e^ent  time  la  a  new  order  of 
thing*.  Acaduiniea  and  iniiaetima  ne  must 
alvajs  have  ;  and  foitiinuK'Ijr,  tn  lliosc  rc- 
Bpeets.  we  ali-eady  eijunl  our  trsnsallantic 
brethren.  Itoi  that  these  alone  do  not  cover 
■11  of  the  ground,  is  evident  from  the  rollou- 
ing  rvmarlts  of  Dr.  Alk-n.  concerning  the 
Academy  of  oaliiral  wicnee*  in  I'hlbdelpliia  : 
"The  institntion  is  i-oiniiiittcil  to  tlic  task  of 
Bccumulating  a  rerercnce-library  and  a  niuse- 
itm,  of  piiblisliing  proceedings  and  occasional 
menMin.  and  alToTiling  a  reading-room  to  any 
and  ail  who  an-  in  the  n-iiiotvKt  de^ivir  inter- 
ested Id  nalnnl  hiitlory,  and,  to  this  end,  to 
ipn-  rodimental  in^tnieliou  .it  staUtd  intervals 
to  iniieeltaneous  gothen'ogs."  All  this  is  well, 
except  that  it  ■  is  committed '  to  tbts  line  of 
s«,  A  -  im. 


work ;  and  et^n  this  vonld  be  highly  satisfao 
lory,  if  it  wen^  not '  coniuiitted  '  to  this  alone, 
n*  a|i|H-an>  to  Ix-  ibe  ease  i  for  tbe  author  con- 
linue^.  "The  ix-|>n.-*<miativ«  members  of  the 
acadvmy  hiive  ark  noiv lodged  tliat  tlu'  hifitier 
oiliioalion  is  not  nilbin  the  8cO)>e  of  its  nork, 
mid  Uiive  nnirorinly  opi>osed  any  atlein]tls  .it 
Ml  rhanging  the  )K»llcy  of  the  sodeQ'  aa  to 
a<iniil  of  any  rcvpontiibility  Iwiiijf  unreservedly 
itssumed  bv  iu  Heientilic  men."  Tliut  tliiH 
\iew  should  Ik-  enterlaiiied  t>y  tlw  inemlicin  of 
organixalions  instituted  h>og  ago,  and  dok 
uiidnwiil  nitli  a  bw*l  of  vi-nera)ile  traditions, 
i«.  of  iiiiii-sc.  iiuiniiil :  but  it  is  jierfeetly  plain 
that  tlie.se  alonv  an:  DO  Iwi^T stiUli-ienl. 


Ilr.  Allen  would  Mipplv  llie  defldeney  whioli 
he  laments  by  another  fotimlntioii,  —  a  liiotugi- 
(.-al  institute.  IVoe  fix>m  restrictions,  liberally 
ciiddived.  and  beaded  by  some  one  of  high  le- 
(lule.  <iuulilletl  especially  lo  inspire  and  to 
•  )tn-ct  re.tioarch.  We  aei-  no  renaon  why  a  plan 
nite  that  [>m)K)ited  tthoahl  not  he  nn  inim<Mliut« 
iind  |iionomiwd  sue<'e*«,  espi-Hally  in  I'liiladel- 
pbia,  wheiv  science  has  long  been  at  liome.  and 
which  is  so  fortunate  as  to  possess  in  I'rofi»aor 
IjcIiIi  an  eutliiislaalk'  header  and  Invt^Miga* 
tor  I'lninently  igiinlilied  lo  l>e  the  head  .-tiid 
front  of  the  new  vnlcrjjriKe.  We  wlimdd  i-e- 
Jolce  to  Bee  some  such  enterprise  Iwgim  in 
Philadelphia,  irartktilarly  If  it  might  enable 
advanced  worker*  to  lake  Immediate-  advan- 
t.i^-  of  tlinl  rich  ticld  for  ztKilo^ioat  reiii-areb  in 
our  country  whieh  is  the  adaiirstifin  un<)  envy 
of  European  zixilogists.  To  iJila  end  the  en- 
dowment shouUI  be  ample,  — we  Mieve,  con- 
sidenibly  larger  than  the  one  hundred  Ibousaud 
doUarfi  siigge^t^K)  by  Dr.  Allen.  It  should  be. 
at  Itie  least.  sufHcivnt  to  ennlile  !ulvan<'<Kl  nork- 
ei-s  to  proceed  to  points  of  timely  and  spedal 
interest :  aa,  for  instance,  to  the  Great  l.«kes, 
or  to  the  ahorea  of  the  (>ulf.  —  not  to  establish 
tnboratonuH.  but  to  piiraue  certain  lines  of  re- 
svaix:h  wUicli  iinpcralividy  require  Uie  presencv 


SCTEXCB. 


[Toi„  111..  So.  m. 


of  the  invfstigntor  in  ibc  flcld.  It  a  certain 
that  such  ail  enterprise  woiil'l  ftroiiso  enthusi- 
ssin  at  home,  and  coDiraaiid  respect  abroad. 


Un.  B.  J.  Lossixfi  has  recently  piiMislivl  n 
papei-  OD  the  proposed  celebration,  eight  jvare 
hence,  of  the  four  buiidredtb  anniverearj'  of 
the  (lixeovery  of  America.  Wc  i-efer  lo  it  now, 
not  to  diKcii«s  thui  project,  hut  to  call  attcn* 
tiOD  to  an  historical  ()ucirtion  of  «ndi  inter- 
est that  it  is  worth  s  thorough  iuvcaltgution. 
Among  mistakes  which  might  almost  be  classed 
a«  popular  su|)i^r<iiition4  must  be  placed  the 
<rid»4pn;nil  noriori  iliiit  the  rotundity  of  the 
earth  was  nearly  unknown  until  comparatJveLjr 
recent  times.  Air.  Lossing  got-*  .10  far  as  tn 
aay  that  the  scholars  in  the  time  of  Coliunlms 
ridiculed  the  idea  of  the  cnrth  being  globular, 
anri  in  this  he  only  eelioes  the  popular  belief 
on  the  sijIijccTt.  Now.  Che  fact  la,  that  the 
form  of  the  earth  has  Itvt^n  lut  well  known  ax 
it  ts  now  fK>m  the  earhest  historic  times,  nud 
ha»  never  been  denied  by  a  scientific  writer 
on  ncienlifie  grounds.  Through  twenty  cea- 
tniies  of  di^cuxdion  amon^  rival  Hy^tema  aut] 
theories,  this  one  Into  stood  uadi«putcd  as  the 
tUudameut»l  fact  of  astronomy.  Nor  has  It 
ever  been  the  subject  of  religious  controversy, 
an  the  CojiernicaD  theory  was.  Under  those 
circunisiaucea.  it  is  a  question  of  interest. 
whctliiT  a  Nlatc  of  Uiinga  of  which  the  astron- 
omers never  iK'iird  Rxi^-<1  in  S[>aiii  four  ceu- 
turlea  ago:  whcMier,  in  fact,  there  are  hooks 
or  doouments  of  any  kiud  ohowing  that  mi>n 
who  then  ranked  as  scholars  Iwlievcd  Uio 
earth's  suifaoe  to  be  flat.  We  suggeat  tlie 
subject  to  hiaioricnl  investigators. 


It  must,  of  course,  be  understood  that  we 
are  now  speaking  of  professed  scholars,  in  a 
position  lo  be  conanlled  hy  the  authoiitiee. 
and  not  of  the  ignorant  masst^s.  It  U  quite 
likely  that  Queen  Isaliclla's  chamlwrinnid  msy 
hare  ridiculed  the  idea  of  the  earth  being 
round,  and  that  her  spiritual  confes»or  may 
have  lookisl  upon  astronomical  theories  gener- 
ally as  the  wurk  of  men  very  dangerous  to 
orthodox  religioo.     Itul  if  the  knowledge  of 


un  e)X)ch  is  that  of  the  ro^ority,  where  shall 
we  stop?  It  might  bo  found,  that,  at  the 
present  day,  the  majority  of  the  human  raoe 
believes  the  i^arth  lo  be  llat.  We  Iwive  our 
readers  to  picLuni  in  their  minds  an  encyclo- 
[wilia  of  the  thirtieth  ceuttiry,  in  which  it  will 
he  stated,  thnt  nithough  the  astronomers  of  the 
nineteenth  century  knew  of  the  motion  of  the 
earth,  yet  their  more  numerous  and  iulluentinl 
C()nt<'miiorari(-«.  llir  theologiuns.  as  ruprL'.tunt^ 
cd  by  one  of  their  leiulers  named  Hi-otlier  Jas- 
per, l)eliere<t  it  to  l)c  at  rest. 


TiiK  acquittal  of  General  i'eanola  of  the 
chatgo  of  libel,  in  the  case  so  long  before  the 
(y>urts.  is  prohablj  satisfactory  to  the  trustees 
of  the  Metropolilaii  miiai-uui  of  art.  hut  is  far 
f^Ytm  snlisfautory  from  »  xcivnlific  staiKt>|>oiBt. 
So  far  iu«  the  trial  reliited  lo  libel,  it  made  no 
litfrei'encc  to  science  which  side  won  :  but  it 
does  make  a  difference  when  It  appears,  that,  hy 
legal  twists  and  turns,  tlie  rilal  spot  was  not 
toucheil.  As  lh<:  result  Htiinils  bclore  the  scien- 
tific world  l"-il«y,  the  curator,  while  acquitted  of 
the  charge  of  libel  in  his  hot  reply  to  a  former 
business  agent,  is  still,  directly  or  Indirectly, 
responsible  for  the  manipulations  of  ancient 
sculpIiiivH  in  tlie  museum  undi>r  his  ehsqie. 
One  good  result  may  follow  from  the  Cesnola 
trial.  In  future,  frngmentary  objects  in  mu-  M 
seums  will  probably  cither  be  left  as  found,  or  1 
else  so  Joined,  that,  while  holding  their  ivlatirc 
piKtitlouB,  they  will  still  show  that  they  an-  frag-  j 
rneiita.  The  so-ealk-d  rent  orations  are  too  often  ^ 
the  conceptionit  of  the  oHleers  in  charge  ;  sud, 
while  Cesnola  has  followed  a  plan  often  satic- 
tioDi'd  hy  BUp[>osed  ivquiremeuts  of  ail.  It  is 
one  which  will  never  lie  permitted  by  wienco. 


f.KTTliflS   TO   TUB  EDITOH. 

;•  OiTTt'ptHfUttUim rt^f4ti^la^ta'Wli/atj)Bnlilt,    TiU 
tfriUr*$  ifrw  '*  tm  itH  owt  rvynrirMt  at  pro^^ffoo^i fiM/^ 

Tropical  cyclones. 
Ix  Ur.  Darin's  pn|H.-r  on  irhirlwlndk,  cjclones.  etc.. 
In  Seimer,  vuL  ;i.  up.  T&^'TOl,  I  noilcs  Uie  use  of 
thn  tr.na  *«qusti>rial  cyclone,'  wlileh  oliould  be  ilis- 
mnllnued,  u  1  bate  already  had  aeeafJon  tn  »tai« 
IwCore.i  There  being  no  d«<l«ciloii  of  ilir  wind*  fcuni 
Ihc  norau)  to  the  <*ob«ni  on  tin:  i-qiutor.  ihcre  csu 
be  no  cjclons  there;  and  It  is,  I  Ibink,  Krnrrally  ad- 

'  JVuIHH.  VoL  111.  II.  M*. 
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niltlHl  by  innl4'»rolc«hU,  thai  in  Uic  lililuilfv  OP-e," 
tha  ilrilftRdnn  !•  -ilio  i«K>  small  (o  lulmU  iif  cjdoim; 
■nil  r>-aily  I  tinnw  at  non*.  Anil  (■I'on  nultlilo  tnilia, 
anil  till'  tea*  aniiind  It.  tlwrn  siw  ^circvly  cjctnnr*  In 
UUlwIi't  loirrr  fhiui  l(>*>. 

Thill,  whai  llr.  l>aiU  ntlt<  'i>i|ii»l<irlnl '  iihollU  be 
cmllnl  -iroiMr-al'  cicltinr*.  It  anytxHly  wUtii»  to 
mciili'  <n  *  c^uataTlaliiyclonc.i,'  M  him  Hrel  fntre  tliclr 
cxUlcocp-  So  long  M  tilt*  l«  iwit  iloite,  nu^warolofriita 
tiavln;;  ■  tnlnil  for  exact  icl«nilHi!  lemii  vlll  Iwild  to 
my  ofHiilon.  A.  WiieiKor. 


I  (iiall  be  well  |ilR*uit  If  «o  ftiiiiiitrnlibi^il  a  mpicir- 
ologiM  a*  Dr.  Wociki>f  niiil*  no  mIh-c  [k>IiiIs  ncHing 
corrppiiiin  in  toy  pa|ier»  on  (torii»  than  Ihis  one. 
That  I  fully  ngrvp,  n*  lo  li.e  fnr.lt.  wlili  Mill  nnil  with 
Dt.  Tnylor,  who  flr»t.  to  f jir  n»  I  kimw,  (tjiei  iliis 
tnaltrr  hi  cotincetion  wlili  li>  eauitr,'  l>  itiown  in  my 
leicntb  paprr  (ihii  colunii!,  p.  40):  l>ul,  wbllt  my 
Hie  of  ihc  object  Ion  sbli?  term  wn»  nrcWoiiial  rnlliT 
tban  ddibeiMlr.  Ihrrv  i>.  pprhnp«,  lllilc  (o  cliouse 
between  ' trquatorial '  iui(t  'tropical,'  both  of  uhii-h 
occtir  In  this  conii<«lion  in  my  papers:  for,  if  ih*?  lirtt 
apply  in  stri<Xne»  onlr  tu  f>oiiit>  in  latiiiiile  0°.  ilir 
*ccoud  ii  viitaDy  limited  id  its  exn<t  nieanlnj;  to 
poicii  in  latitude  :i3)°:  aiid  if  '  ln>)>i(ritl  '  lia«  cutu« 
to  meau  'wiibin  or  bplwcen  tlifl  irojni^s.'  iK>'ci)iia- 
torlal'  may  mean  'nrir  the  ciiiijlur'  TVopenxone 
of  the  (i^TinKii4  ia  nvi  I"  be  itntmlateU  *  tropirfil  xone,' 
but  ' torrlil  none:'  ninl  in  Eii^liili,  '  tropical'  ahonld 
not  bv  >p)>lleil  in  an  exMi'i  numeiiclatare  lo  1I10  oi|ua- 
toriil  lour  i>res<<ur^  mt  thv  iloMrnitii.  at  in  BucliAn'o 
wriliuc-.  lilt  rjlhvr  lo  llti.>  hii^li  pri'Kaum  "f  tlin 
hcirse-IaiiiiidM,  na  FitivI  iinva  ii;  atui  'tr<>plr»,'  wlitin 

EMperly  rvf«l*rwl  iiili)  IJtfrniiin.  nontd  be  letfit'I'- 
rWfs.  or  it  luishl  be  iJiiniplirtued  into  Jit  potnr- 
grtnit-t  'f<r  jnuMiie.  IiiaAHiiicli.  Ilieii.  as  the  tiuly 
Ireptcal  liOll*  of  lli«  ovean  iirv  hcftt  cliiiin«t4'rlx«(l  by 
r«^oa>  of  high  pr«4t<uru,  frvt  from  i-yclonlc  eonill- 
lioiu,  «x«>?pl  wbere  »torrn>  fmin  luwer  UlSludca  cn»s 
Ihem  Doar  llieir  ir««i(>ni  nliurea:  and  m  the  {nlrr- 
iropival  ralnsof  lli^ilolilruiniareuolcHtk'il 'tropical,' 
but  ■••|iiatorlal,'i'T*n  when  oflof  ibeeiinalor.anilby 
Dr.  Wo«ikof  him»rlf .  —  it  can  haMly  be  connMiT'd  a 
Hrioiit  wror  lo  Kprak  of  the  i.'_M;lon*»,  nlilch  bfgiti 
la  Ibn  iloMrumH.  n*  ei^uatorLiI  »Ni>. 
Ctabrtcv.  .w  M.  iftH.  W.  M.  Davi* 

Ovteology  of  the  oonnoraat 

Mr.  .h-ITrlM'  uniwct  In  Sfirntr.  [iii.  50),  to  my  k't- 
t.T  111  a  (iirmi-r  rmmlxr  "f  Iliii  I'lfiT  (iL  882),  i.'»>i«e<l 
me  jp'niiine  >iir|>Tixe.  tli*  «ns;ip.-)li..>ii  that  the  otci(i- 
Ital  uyle  of  the  n>rmunuit  '  it  the  iiHtili^i)  t^nilixi  of 
nruM  of  Ibe  cxteiuor  tniiielei  of  ibe  n4>i'k.'  m^itti-  In 
afonncTr«inninnicatii>n  (ii.  73(1).  is  Uvr*.  :i|ip:iiently, 
■aikouoeril  at  liit  conviction.  an'T  Soli'iiha  I*  intro- 
dnMd  to  iiiiiain  llii? statement.  N'jw.  I  aiu  informed 
liy  Mr.  JeUrie^  lb»t,  "  in  lieyr  of  »uch  eminent  aii- 
tborlty.  It  would  lenn  that  touielhini:  nior«  than 
limplc  denial  li  roqnircl  to  iiiwel  a  -taieineiil  ac- 
cspud  by  anatoinUta  for  many  year*;"  and  a  few 
line*  fanfacr  on.  I  am  mid  tu  iicki>i>w[<>>lj>n  my  inli- 
takc  beeaute  I  i~tioivd  itir  point.  Permit  mrlo  lay. 
Ihiu  nothlnc  of  tile  kiiul  ba«  beeii  aeci'i'leil  by  .iiini- 
omJMi  for  iniiiiy  year*.  I  luet  lb>«  uralement  by  a 
lilnple  denial,  iii  otiler  lo  *ai«  >p«c«i  In  tho  cotunina 

>  Un  i»t4<«l  kaiikwiH  (Itirti.  uB».rvpnn,  ine.pi.3.3l). 
BnHkdDHil  llil>lnhUMilwiuta«f.Vutfillc-lu>*la}i»0'it'Ki 
Tdyl*'^  nplaiutlini  ot  hoi*  ■  dollvt'iivti  ton*  afltc*  Ckbi  ihr 
■ntb'*  pMAtIoD,«iii1«mlumrQtioii  at  ihc  HTici  of  ihc  uiiuit**- 
Ota  of  >na>,  Klitih  Tuylut  muniilie*  h  of  eiMnUal  ImparuDM. 


of  Scf«HC« ;  but.  if  Hr.  JeRriea  iniut  be  Informed  at 
lo  what  the  oeeip4tal  iiyle  of  tho  cormorant  I*.  I 
would  Inform  hliii  that  Itili  bone  i«  nnl  an  awlfica- 
lion  in  anv  Icuilon  o(  Itii'  ejitcn«>i*  of  ihn  rrnek.  ba- 
cauM  It  U'lltiuied.  n>  ire  kniiv.  tn  tlif  nxxllin  plane 
of  tbe  »keleion.  m  a  mid-point  on  the  occiplul  rid^e. 
Tho  fejidon"  ol  ibe  exicmon  in  »  Wril'ii  m-ck.  which 
are  Inierleil  at  the  ucciimt.  are  in  i-ait*.  tbeir  inner- 
tlon  being  bdlateni:  and  their  t«idoii»  are  "eriT  iu- 
■erled  In  the  median  nlanu:  coii»«i"Ttly  thb  aiyle 
cannot  be  an  oniBcKllon  of  any  or  tham.  On  the 
eontrary,  If  l»  an  OHiflcallon  o(  th«  ta*cU  betwMD 
tbe  extirnnir*  of  the  neck  and  what  niay  be  compared 
to  Ibe  lljjunenluni  nucline. 

As  Mr.  Jeffries  >eems  to  *••■  ;in\ioi"»  ahi'Ul  111"  |*isi- 
llon  in  which  I  dren  ibii  wcii-U.i!  ttyte.  1  would  call 
his  atleiillon  to  llie  (act  that  It  U  vbown  an  occupy- 
injc  ilD  prt>prr  ullt,  only  tlppiM  ufi  tinnewhiii,  »»  II 
<KM  on  my  dried  »knll.  r*ii(*  llccnte  ii  i-erfiirtly 
|wrml-Kible  In  aualoiniral  itellnoaUoii,  and  i*  i««n  In 
the  lllti'trntiont  IhrcDclioiit  the  literature  of  an.ti- 
'imy.  It  often  f>how»  the  iiarm  to  belter  advantagn; 
ancf,  in  fttrncturo*  AS  w<'ll  known  ns  tbl»  styh-  U,  no 
explaiialion  iBOOCOMafj.  Arqunlnieii.  at  1  an»,  with 
llio  •xiMlomjf  of  this  '  nnchnl  >i>  )•■ '  nnd  iln  iinatomlCRl 
relatioua.  1  must  ao^ln  ncknuwledu^  lliat  1  »m  11111 
ietiontiit  of  the  jihy^-lofitf.  or  really  tlie  fiiitctlon,  of 
tnia  styl<>.  or  why  It  ttionlil  nernr  in  a  cnrmorant  ami 
not  in  otiMr  Mrd*  nearly  related. 

A»  to  Mr.  Jrffrle*'  ooncem  at  my  not  bplng,  lo  bu 
mliiil,  ihoronjlily  liifnnneil  npon  the  homolosle*  of 
Ibe  pnlolU  In  blnlt,  I  would  tDrlEc  his  attenllon  lo 
a  papiTol  mine  written  ionic  time  before  my  "Otteol- 
"Ky  of  the  cormorant '  apocwral.  To  »how  that  I 
have  ftlway»  nKrcrd  nlUi  the  cmlnenl  anlhorltien  he 
allii<)e<  tn  (or  ray  beiii-lii.  In  the  civexiitence  o(  a  [n- 
tnlla  anil  an  clonKnted  cnemial  protest  i>t  the  tlUa  in 
moil  ilivera,  I  refer  lo  my  arllcte  entitled  '  The  num- 
ber of  l>on<»  at  prraent  known  lo  tho  pectoral  and 
f»lvlc  limbo  of  birds,'  In  nhtch  I  wy,  "I  ki-ow  of 
but  two  free  bonet  that  occur  aboiii  the  knee-joiiil. 
The  Arat  of  thc«e  i«  the  |ialetU:  and  this  may  eo-ell«l 
trith  the  cnemlal  ridge  of  tibia,  a*  In  (^ulymbut 
((^wen).  The  iilher  is  a  free  hwamoU  (onnd  in  some 
lilnls  In  a  notch  at  tbe  head  nf  the  llboU  jSiieolytof" 
(.Iwr.  ntt..  XoveinlTer.  !.'*«:,  SOI).  I  reiH-at,  llMI 
•  [  find  myself  miiquoted  '  by  Mr.  .IrHries.  in  hi*  lo- 
niartis  uiumi  niv  p-iiw-r.  •  inotw  than  once ; '  that  is  M> 
say,  he  fans  fiiili^l  to  indud*  siaiement*  falwly  At- 
tributed to  my  arliclo  lo  the  eiittomary  quotation- 
mark*.  I  do  nut  >ay.  ID  that  I  flgnre  IhlB  Biyh) '  in 
.■•««,'  not  (3)  poiilivcly  ilBnn  Umt  it  bos  never  bwn 
llgured  before  (ii.  T31>).  but  do  say.  "  f  do  not  be- 
iieve  we  have  a  (!(;""■  •bowhiit  the  site  of  Ihis  bono- 
let"  (ii.  iMO).  Selenka's  and  Eytons  flcnre*  had 
slipped  my  Biiiiil  for  the  moment,  at  their  work*  had 
not  been  available  for  a  yenr  or  more.  FnrlherniorB 
(31,1  do  not  refer  to  Pro(r»»or  Owen  to  hnTchlm 
autborlM  any  thins  In  reganl  to  Podioeiw,  but  only 
lo  tlic  patella  of  the  loon,  as  any  ■>ii«  accustomed 
10  analomlca)  reading  can  see  by  referritic  lo  my  ar- 
ticle on  th«  'OiuoloGy  of  ibvcomioiant '  (11.  IMU). 

R.  W.  S«prKLI>T. 

Upperglow  of  Ui«  akta*  In  telsitlon  to  halo* 
Mid  coronaa. 

These  •ttikitic  and  bcanlitul  atmospheric  [•h-'noiB- 
ena,  which  have  niitiiifwtCillbonisHvei  over  lli>'<!iillre 
glohe,  have  attracted  much  aiienlloii.  niid  b«n  ini- 
nntely  described  by  corT««poi>ilenls  in  vnrioiii  coiin- 
WieH.  Bti!  there  h  on*  feainrc,  which.  alUioiiRh 
Inciduntatiy  riollcol  hv  some  writers,  had  attracted  but 
llttlo  altcniioii.     I  ailiiilc  10  the  (act,  tbal,  wbemvor 
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thi^  |)1ii-iiom«iia  hnvt  be«ii  tuffitkntly  pruiiuuncml. 
the  min  i*  iliirlii]|  Ilie  ilny  «iii.-irr;)utl  by  h  itiopc  or 
lc»s  (tiMlrirl  cidirrtd  tifito  or  coroiin.  .ll  lli(»  place 
tlic  asmiliii'.il  hiii>n)-i-irriiB  luk'niiii;  iluat  ^vums  nul 
to  havr  tii'cii  aiifliciPIJtIy  ili'Iise  lo  liavu  (luvolopoj  tin' 
Golorvil  riiiK«:  »t»l  tli>TB  wiiB  obsern-i]  nollijrij;  ni"h' 
Ihttti  n  irAiUxA  i/fcirc  e^ti'inlinc  "inr  tin.-  «ky  from  31'' 
toiSSfiiDmihscAnirexr  Uk'"U».  Buiilw  Ki-*.  S.  K, 
Bi*hopwrlt««  tnafram  lIoiioluKi,  tliat  llii*  i  liri>ni.itl<- 
cireln  kroiinil  thi*  aim  hni-  l<«en  coiiniittitly  ul4i>m'il 
in  nil  of  tlip  Hawnllnn  l>l.tii<l«  fur  •i-v^Rit  ini'titti'. 
[t  Iiiu  llki-wliio  lii-i'ii  oUitorvnil  in  Knulanil  »s  a  (rr- 
qiienl  ]ic<^ainpniillnffnl  lit  n  coriiplciii'tiis  inAliifottntiiiii 
of  tlip  nppiTukiivt  lit  siimi'i.  iiml  »unrit*. 

It  is  *n  hilcd'.illni;  itni-blloii,  wli<<llir<r  lliU  iiiiirt  or 
IMS  (liiiiiici  coldvil  T.nnt^  i'ncln;linf[  U.f  iiiii  i«  ti  triie 
lee-frytlal  halo,  or  »  '((/fi-'ic'd'n  frumi.  Il>  nanl  of 
sltuqi  ikfiiiitiou,  mill  ilio  a1>»piicn  of  (ho  roKiilnr  »uc- 
ci'saioD  of  priJtnallc  lint*  iliw  lo  irti'Hi-l.lvi'  ill>pi>r- 
ftioii,  woul'l  Ki-in  lo  point  U>  illlTracliuii  ns  llir  initt 
CHiiM  of  liip  chromiitlt  plirn..iin'iiii.  Iin  ilic  oUi«r 
IihimJ,  i1i(-  IftTgp  «Uc  of  tlin  cnlorcil  clrcli-,  havliiit  n 
riuliii*  of  fromny  lo  r^l",  woiilil  iwiii  toi-uniiecl  ii 
wltii  IhB  wpll-knourn  Icc-crj-nnl  IiilIu  of  BUiml  1"J'' 
ntdlu*. 

Whtltf  1  nm  ilispoavil  in  reE*rd  ibU  chroniaiie  fea- 
ture of  tlie  plitriomi-'im  a*  mainly  due  lo  tlii?  dltTnic- 
tiv«ftcUonoii  liglit  of  tlic  inipiiipablf  iliat-panicl" 
■utpeoded  ill  lliH  I'.tiy  mprs-drrl  region*  of  lln-  iii- 
moiipbBfe,  yt't  it  N  t>y  ii'.>  itivani  impivlinbl''  that  icf 
may  be  MaociHi«tl  uiih  iln-  pliiMioniBnn :  for  it  a[>- 
pnarn  troui  tliB  cxperiinifiili  of  M.  Coulivr.  uinl  moi'-- 
panlcularly  fmtii  IliOsr  ot  Mr.  Jolm  Altlti'u,  com- 
miiulcal«d  to  till-  li'ivHl  BiKiL'Iy  of  Edinburgh.  Di'l'. 
30^  1880  \Iintttrr.  vol.  xxill.  p|t.  llCi-K<T:  atlo  vul. 
xxllt.  p,  9S1),  tliat  till.-  prefrBiic?  of  dual-particln  in  tli« 
ftlr  I*  MMiilial  <•<  iliv  foriuntioii  of  fo*^  ;im1  vlmid*: 
Uiat,  vhcD  ^|ll<^•ll•<  T^gior  ixiuilnisr-i  in  the  hIiiiuh- 
pJierr,  ii  al way »  din's  to  ou  soitii.-  sulid  iiiicli>U!>:  and 
that  ihi- diitt-pfLrti.-K-*  in  ibe  air  form  thi^e  iiiiclH, 
Sow,  It  \f.  ci  I'l.iiT  iliat  111"  (iiewiioi-  of  Iheso  iillvnu- 
ated  dii;>i-fii<r!ii-l<M  I'l  ili<-  «ii|ii'a-i-irii  rei;iriutof  theat- 
rnoiplierc  wonld  prti'hioo  <-i.iiri¥ii»iittiiii  of  tli"  rareOeit 
nqniHjiu  vapor  at  ihi-ne  lofly  aitiliidM,  Hut  ina*- 
miifh  a>  lltta  region  inuai,  nv«ii  within  the  IrupiM. 
Iw  far  .ilH>vn  th<'  plani!  of  ]ivr|>«iiuil  r»ii|c*'lHiii>n,  ilii' 
eotiileinr'cl  vapor  miKt  n<'i'M*iiriiy  n>"iiine  the  form 
of  Aggii-salloni  iif  \cp  tirniitid  th<?!in  iiui-lei:  hpiicii  llie 
dlflractivp  comiiat  mny  be  !i»>iicii\ii'd  aith  imiicrffci- 
ly  di-v«lDpnl  ioe-cry»Ul  haloa.        .loiiv  I.hCovtk. 

UnLiltY.  1-hI.,  J>u,  -Ji.  ISM. 

Iah«tltiuice  of  [Ajrnlaal  lojuiies. 
Well-autliMiiitiiU'il  linianccn  ol  Ilic  iiiliprHancf  of 
■  pliyvical  iiijiiiy  arc  lo  rarr.  Ihnl  I  wiiih  to  put  upon 
record  oiif  which  hai  rrccntty  fallen  undi-r  my  oli- 
oervatlon.  A  senlk-mnn.  when  a  tioy  alfoiil  wvi-n 
year*  i>f  age,  hud  Ihi-  ii-eotid  loe  of  llic  right  foot  ilo^ 
(onued  by  irearin^  a  ti-^ht  bnoi.  Tliv  Aral  and  Ihlnl 
loe^  w>>re  i^ruwileil  IngL-tliur.  furcing  the  second  onn 
uiidpi'  and  b!ioli wards,  iiid  cntuln^  a  ciir<raliirc  of 
the  iei'onil  Joint,  which,  in  linie.  becnmf  permaiicni. 
The  juiiil.  being  ttoiuewhat  vlevntfd  above  tlio>c  of 
the  otlirr  li^et,  received  th«  pivsiiire  of  Iliv  shoe,  ind 
always  after  uiis  more  or  k-<B  tn>iibi<r*oinc  in  ci>niip- 

SuenL'C.  Thr  );entleinan  irns  twice  iniirried.  Ity  hit 
nt  wife  be  had  six  cliitdren,  the  lecond  of  which 
waa  a  dau);tiler:  Ibe  rwst,  sons.  Tlie  diiiighler  inher- 
ited tiiecniobed  toe:  hut  Ike  feet  ot  all  ihe  loiia  were 
tiQrnial.  Tbe  defuriuily  appeareil.  Iiuirever,  in  ilie 
•on  uf  one  uf  Ihew,  —  llie  brother  next  youuger  thiui 
Uie  tister.  —  ■ffrotin);  tlietaiue  foot  and  lii«  as  on  the 
Ktwitlfalber.     liy  hia  seci>nd  wife  Ibe  gentleman  hail 


'iiily  •me  child,  n  *on.  who  al»o  inherited   llie  pccuU 
larily ;  hm  In  llii»  inslntii'*  It  waa  the  second  tew  of  I 
the  U-h  (001.  itistvHd  of  ilie  right,  that  wii,«  affected. 

Kiiowlnc  thai  uiiich  •Innlit  *iitl  exists  whether  the 
lemilts  'if  A  xHcht  phyiilcal  itijiiry.  like  ihe  iine  I  have 
described,  are  «ivi>r  Iran  mid  lied,  I  liave  laken  paini  to 
c'xanilii'  ciiretnlly  all  Ihi'  Midenee  under  nij^  oliser- 
v.itlon;  and  I  led  H»>iir<'d  of  lis  correclneis.  All 
four  havliig  tiie  dctoimcd  tors  a>v  iinn'  living,  and  all 
Aftifc  uimn  the  facts.  Tin-  gentleman  is  piuitivir  that 
his  feel  were  nomial  until  lie  wns  iihoul  seven  yeara.j 
old.  and  <ays  In''  renicmlicre  very  dlstiricllf  wearing 
ihe  booii  which  caused  tlic  deformity.  An  exami- 
iiotlon  of  the  foot  ilopB  not  shnw  any  congenilal 
pcenllarltj  which  might  have  bci-ntrannniiled.  The 
lo<;.  nhitn  rcitoii'd  lo  Its  eoii-ect  position.  appi'ar«d 
iiormiil  li<  eveiT  way.  No  neeulinriiy  of  this  kind 
has  ever  appenriil  in  any  other  of  the  pynlleinan's 
relatives.  1  can  see  no  way.  then,  of  aVoidiii);  the 
conclusion  Ih.il  the  injury,  or  rather  its  retiills,  ii»v« 
been  iRintmittrd  to  two  grnemtioiis. 

Tbe  caw  presents  simie  [eaiun-t  which  renilor  11 
rapecioliv  Interesting.  The  peeuliarity'i)  iipiK'aranCO 
in  the  childtvu  of  both  wive^  leenis  to  eliudiiaie  al- 
together tbe  ctemeiil  of  the  tnuther's  iiitlutrtii-*  IR 
producing  I'.  The  rceiirrence  of  the  tnrlaliuii  In  tbe 
gmndchild,  the  fntlier  being  nuriuHl.  'indii.'Ute>  liow 
powerful  was  the  tendency  In  twrpelnatc  Ihi"  •IliJlit 
devintimi  frrnu  n.-itnre's  •tundar-i.  In  t1i<'  I'tlier  cagea 
nhich  I  have  .itudted  personally,  if  &  v^iHalion  did 
iioi.  nppejir  in  n  ehlld.  thut  child's  chii'lr<'ii  w^re  fni« 
from  It  niso.  I  should  be  gind  to  know  if  any  one  of 
yonr  renders  liiu  ohnerved  this  leodency  lowanl  TV- 
verlingtolhe  nnceslrvl  type  under  similar  cirentn- 
staiicet.  Iiivixo  I'.   Ltinuor. 

IVrij,  N.V,.  Jnn,  V",  l«i. 

Pumioe  fium  Krakatoa, 

(^apl.  \.  W.  Xc well,  of  the  liBrk  .^my  Turner  of 
Boston,   lias   l>roiig:ht   In   some   pumice   which   wi 
wa*heil  aboard  his  vessel.  Sept.  1".  1SS3,  in  latitude  . 
T"  3.V  south,  longitude  KKf  31'  east,  about  a  hundred 
and  sixty-five  niilei  sotilh-weit  from  Kraliatoa.  Sun- 1 
da  Strail-i.      It  eovei-ed  the  sea  in  windrows,  and  u*a*  , 
observed  as  line  ashes  as  far  distant  n  Ihtrieen  hun» 
drerd  and  fifty  iiiUcs  from  Its  source. 

\  piece  about  seven  inches  by  five,  which  came  to 
my  notice,  is  of  a  reildiili-smy  color,  nnd  very  luueli 
Inflated:  it  curries  porphyrillc  crystaJs  ot  plagloelaM 
felspar.  In  tnuny  eaies  surrounded  by  dark-brown 
gloNS.  formins  aiiiull  black  spuli  in  the  gray  nuss. 
which  might  at  lirst  siglit  be  mistaken  for  nugitc  or 
hy|ieratheue.  There  is,  besides,  dark-green  »itglte 
aixl  hniwii  bypersthene,  which  is  slrouuly  pleocliroic, 
and  re4euibles  closely  that  found  In  the  lavuj  from 
the  volcanoes  of  northern  (.'nlifoniia  and  ttie  Cascade 
Range  (Notes  on  the  volcanoes  <j(  northeni  Califor- 
nia. Oregon,  and  Waahitigtou  Territory,  Amer.jovm. 
*c..  September.  18S3). 

The  pereeutage  ot  silica  for  Ibis  pumice  was  tound  J 
to  be  0i!.o3,  and  ii  almost  idenlicai  with  that  ot  the] 
hypcitlhene-bearinj:    pumice    from    Mount    Sliasia, 
wbk'b   It  ns.     It    is  utidotibtedly  tlie  pumice  of  a 
hi'pHr^thene   Hiidiisile,  and   Is  especiatly  interesting 
hecaunti  of  it*  (imilarlly  to  rochs  found  on  the  wett- 
ern  const  of  North   America.     Tbe  ul>servMtions  all 
K^'iinrd  on  the  aslies  iIihI  fell  in  Batavia  soon  after' 
lb(i   enipiEun  of   KraKatoa   (.future,    Dec.   ft,   1SS3)  , 
show  the  same  comjioncnt  nunerals,  and  hAve  doubt- 
Inu  been  made  on  sluiilnr  iiiateriuh 

Jos,  V.  lODlSIOS. 
I'.H,  v^lutfl^Eat  vurti^,  Smw  Vorit, 
Jan.  SO,  int. 
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TIIR  EVOLUTION  OF  THE  CliPHAI.O- 
PODA^      II. 

TitK  iiHliviiliiit)  foiki)  shell  otwtry  existing 
Nnntiliis  maj  Iw  *.iid  lo  i>!i*s  through  lliu  stn^i^s 
of  the  prwloconch.  wln-n  il  k  nlvrny*  iirarlj-  ut 
quile  str»i<!lit :  I  li^n  through  the  lirrt  o(  the 
DODch,  when  it  l.iwHJines  alightly  Mirvcii ;  ihcii 
throuj^  n  more  coHii)lctelv  ciirrcd  porioti,  iri 
which  the  fii-*l  whoil  of  tbo  spiral  is  i-oniplcted. 
jVftor  this  II  ooiitinue.'i  Ihe  aj>iral.  the  whorls 
(III  Ihe  oiitiudt!  CiKichiiig  iho  exterior  of  the 
iuiMT  OII1-4.  nitil  sjHi-iiiliiiK  so  rapidly  hy  r;rowtb 
iw  to  l)i<^iR  to  riivt'lop  UiiMn.  iind.  in  extreme 
CMifs.  to  completely  trover  them  up. 

'nie  luiUirnl  inreroncc  from  llicse  fatrta  woiiU! 
be,  Ihftt there  wan  a  wnulnriiii<rcr*»tonorronnit 
in  pa>'l  times,  —  the  straight  iiUhotiKml  remote, 
the  aix-ualo  and  the  gynx-cmn  in  sneeiMiliiij; 
perio^ls.  »in1  tho  nniililian  only  in  (ximjiam- 
lively  nuxleni  times.  This  would  lie  u  per- 
fectly clear  and  le};itima[e  menial  cnncepticm. 
Ttu:  Kinieuirat  relaiioiw  of  the  a<Iiilt  shells 
apIKftretl  alMt  lu  ileiiinnd  Ibe  Hame  solution,  as 
■howl)  Itv  tile  n-seiiT«lte3  of  (jiicnsledt.  Bronn. 
ftn<l  Barniixle.  and  later  of  Otiiiilry.  Bar- 
rnmle'n  rescarehcs  .lUo  demonstrated  that  this 
idea  coald  imt  be  in.tinUiineil.  and  iltal  tlicre 
were  no  siteh  serial  relation*  in  time,  but  that 
Ihe  whole  scries  of  forms  were  present  in  the 
earliest  period,  and  oceiiriY'd  side  by  side  iu 
each  [talcozoic  formntiou.  This  great  autlior's 
coDcliisionA  ha^'e  bad  a  enrions  effect  upon 
paleoutoEij^istJ.  It  tin*  lie«-n  hastily  assumed 
hy  some,  tliat  tlw  menUl  conception  'taa  more 
perfei-l  tliaii  whiI*!  lie  ri-iiltxed  in  natnre :  by 
ollttrna.  that  the  imjierfeetiou  of  the  recinted 
«nec<^»a>ion  vrnn  an  ol>vii>ui>  ri-fiitatiMii  of  ilie 
doctrine  of  evolution,  and  all  purMuil  of  a 
nolntioi)  tinwortliy  of  serious  alleiitiori. 

Statistically,  llic  logical  picture  eoinddes 
with  the  observed  succession  in  time.  The 
straight  cones  predominate  in  the  Siltirian  and 
earlier  periods ;  while  the  loosely  coiled  are 
mndi  lesA  namerouH.  and  tlie  close  coiled  and 
involute,  Ihoiigb  preaent.  aiv  extremely  rare. 
The  looMcly  coiled  and  ulose  eoileil  ^aln  In 
number*  in  the  earboniferons.  iiw)  the  involnle 
arc  more  nnmeron*  than  in  the  Silnriiin  ;  while, 
in  (iie  later  times  of  Lhe  iliira.  all  disapjii-nrex- 
ecpl  tlie  close  coiled  and  the  involute,  there 
b«ng  H  decifled  iiiedominiince  of  iuvolulv 
shells.  Thus  we  arc  able,  by  rovcreiiig  the 
record  and  travelling  hack  to  the  Silurian, 
again  to  see,  that  antecedent  to  that  |>criocI,  In 
the  proloiioic,  there  miiat  have  been  a  lime 
when  the  slmight  cones  or  their  immediate  an- 

'  Owaludad  tenm  Xv.  a.'. 


cxistors  predominntetl .  U>  the  exclusion  of  tJie 
ooiled  and  perhaps  even  of  the  tinruate  types 
or  varieties. 

The  involute  shells  of  the  earlirail  ((eolo^cal 
times  were  therefore  probably  cvolvcfl  ll-oni 
the  atrnljicht  eonew  in  ivgular  sneccwion :  am) 
we  may-  ]>i-rlia|>.-<  hope  to  erent^inlly  gel  thi'  evi» 
denre  of  ihi«  aueeesslon  in  the  formattdnn. 
The  exiiel  eoiinterpart  of  our  logical  pietimt. 
ns  llariiindr'  hitN  truly  .italed.  does  not,  how- 
ever, exist  in  the  known  g«ol«fcical  records  of 
later  iwriods.  .Iiidged  by  Uie  common  dassi- 
flcatton,  by  the  prevalent  ideiui  iib<Hil  the  aHln- 
itiee  of  adult  stnictures,  un<l  by  th<>  modea  of 
occnrnmeeof  fossils  in  ttie  gvwiogiea)  forma* 
lioDK,  the  forms  seem  lo  be  without  law  or 
onler  in  their  .tuceeseiOD, 

But  let  u%  imagine,  during  the  [«ile<)/oie,  .1 
dilfen-nt  conililion  of  alfairs  fiwm  what  \*  now 
till-  general  ntle.  1.^1  [i*  snp)xise  such  a  thing 
jiOHsiblc  OK  Ihe  (jniek  evolution  of  forms  .ind 
■slmctiire.  .ind  Diat  in  thene  ancient  periods, 
near  their  gwints  of  origin,  animals  found  the 
earth  comparatively  unoceitpieil,  iiiid  were  not 
only  abic.  hiit  in  fact  forced,  lo  mixraie  lu 
every  dl  red  ion  into  different  hnbitaU.  and  lu 
make  |>erpclnal  eirorts  lo  rea<lju8t  their  inher- 
t[«l  Hlriictures  to  the  new  lerinirenientu  de- 
manded by  Ihitte  eoraparativcly  unoccupied 
lieldi'.  P<>od  and  opiwrlunity  would  hnvR 
acted,  in  aneh  l(H-alIlies,  as  stlmulanla  lo  new 
etTorte  for  the  attJiinmeiil  of  moi*  i>erfcct  adap- 
tation and  for  ehangeN  of  .itniotnre  iisenil  to 
that  end.  We  e-an  neither  imagine  the  clfort 
to  change  of  habitat  and  liatiiU.  willtout  its 
cause,  the  primary  physical  stJmuIant.  nor  the 
change  of  strncture.  except  as  a  rewilt  of  the 
direct  elfort  to  meet  the  physical  reqnin>meul« 
witli  corresixHiding  or  suitable  slrucliin-s. 

Let  us  also  iwmpare  the  <-hauges  liikinji 
place  during  the  whole  of  paleozoic  time  with 
those  known  t"  havir  itetrurre^I  in  certain  i«o 
lat«d  CISTS  in  inore  r«^cenl  times:  such,  for 
example,  as  that  of  Steinlw-ini.  where  a  single 
species,  llnding  itifelf  in  an  unoccupied  flekli 
proceeded  with  unexampled  rajHdity  lo  fttl  its 
requirements  by  the  evolution  of  new  setles 
and  many  itjiccies,  all  differing  IVoro  each  other, 
but  all  referable,  by  intermediate  \'arieties,  to 
the  original  form,  —  in  this  example,  really  a 
single  siHi-ii-».  the  well-kuowD  I'lanorhis  nequi- 
umbilieatiu. 

I  Wd  nKTEl  Dial  ■inKS  doM  wM  MfHtl  mnF  •cnani  et  ih 
iihih<,r'>i  irnndfrful  linok,  tlw  BjntliaB  iflurlin  Jv  ■■  Itahfioin, 
WhlLp  o|>p<Mrd  to  hIidoM  vniT  tbannltoal  noncliwlon  M>rJ  Uig 
(cDcnil  unnipincni  uf  Ui*  btu  mwlo  ht  him.  v*  luie  Ibo 
u»n|g>t  a>o1lni|a  at  napuel  Mil  tdinlfKUon  loi  bl*  pawrnnfoli. 
Mmilon,  llH  tti^niqun  of  hl>  wnik  ud  imbllDUlunh  ud  iha 
■urMHlnt  uooinahni'ia  -I  hi*  llfp.  ipTiii  in  ihii  piinukt  of  vitiai 
Indivill*  1"  t»  Titmlinilln  (*M  Sclntrf,  No.  tt.  111 
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If  we  ndmit  sucb  possibilities,  and  tfaei)  find 
similar  pbcnomona  Id  the  paleozoic  epoch,  wo 
shall  no  longer  need  our  first  picture,  but  can 
construct  a  far  more  natural  one. 

Tlie  NantUoidi'a  will  not  then  present  thein- 
a«lve!>  as  n  aimplt-  dmhi  of  being,  Iml  as  lliev 
rwitly  wen!.  —  sL-vt-rjil  distiiK^t  stoc-ks,  or  ^ratid 
Hi-rii-K.  .'tiiil  ciiL-h  of  Llit-sc  ^riind  :iori<-jt  divisible 
into  tiiiinv  stn.'dlcr  lines  of  gcni'.ticitlly  cuTirm;t- 
ed  fiLirtnH.  lu  the  Cambrian,  or  pcrliiijis  nir- 
liei',  gome  of  these  do  not  hnvc  dintc-ooiliid 
forms  at  all ;  some  oT  thcni  have :  but  nil,  ex- 
cept the  most  primiti^-c  series,  which  are  ooni- 
posed  wholly  of  straight  or  aivuato  forms,  have 
some  close- coiled  species.  These  we  can  often 
tract;  directly  with  tbe  greatest  exactness,  both 
b}'  their  d«velo[>uu![it  aiii)  by  the  gradations 
of  1Ik>  Hiliilt  forms,  to  cones ]>ond!iig  species 
iiniong  tlic  straight  Orl.hiii.-cralites. 

The  series  we  ii*vn  (lcM<'-ribi!(l  above,  fhiiu 
Orthoceriis    to    Gonial! tea,    cnm pares    dosiel)- 
with  any  single  gent-tic  scries  of  the  Nanliloi- 
dea,  and  shows  that  this  onlinul  ty|H!  aroim 
very  suddenly  in  the  protozoic,  and  evolvcl 
true  nautilian  shells  in  the  Cambrian  or  earlier. 
The    Amnionoidea   evolved    from    the   nau- 
tilian forms  of  the  Cambrian  into  series,  which 
ai*  structurally  umch  looi-e  distinct  from  oacli 
otiicr  in  Ihc  paleozoic  lljan  any  j^ronps  of  the 
name  valui-   (i.e..  genera)    in  the  succeeding 
formation.i,  .tnd  tliuH,   in  dilll'ntnt  but  eijually 
plain  characters,  trarh  \t*  tlint  lUcy  also  had 
a  quicker  cvoinlion   within  that  j>nrii«l  itaclf 
than  in  the  later  fornialion*.     KitUer  this  was 
the  case,  or  else  the  Ammonoidea  mu»[,  have 
been  ci-eated  in  full  ijosscs^^ion  of  an  organi*u- 
llon  only  attained  by  similar  parallel  »erie«  of 
congeneric,  close-coiled  nautiioids.  after  piuw- 
ing  through  all  the  intermeiliate  tniusforma- 
lions  above  diSKMibed,     Here  is  a  curious  fact : 
though  taxononiicallv  t-qual,  we  cannot  com- 
pnii-   Ihr  order  of  itic  Amnionoidea  with  the 
whole  of  the  Nautiliiidca.  but  only  with  a  more 
or  lc*»  iwrrecl  ningle  scrien  of  that  oider.     This 
phenomenon  fnliy  accoi-d«  with  the  true  pictnr« 
of  the  genetic  relations.     The  reninrknbly  sud- 
den appearance  and  fulij-  developed  Ktruclurcs 
of  these  earlier  ammonoids  finely  illuKtrutcii 
the  fan-tike  chaiacter  of  the  evohilion  offonnx 
fN>ni  ehronological  centres  of  distribution,  and 
lbei|ui(J(uc.4a  with  which  they  must  have  spread 
and  lilbtd  up  the  unoccupied  habitats. 

Aflcr  the  paleoicoio,  nu  absolutely  new  struc- 
tural tnoililicalions  an-  produced  ;  though  the 
complication  of  tlie  slruclures  is  carried  so 
much  farther  thai  we  arc  at  first  apt  to  im- 
^ine  that  there  arc  several  new  types  of  atmc- 
ture  in  the  trias  and  Jura.     W'c  can  carry  out 


this  assorlion,  even  into  some  minute  structural 
characters.  Thus  the  me.sozoic  ammonoids 
have,  in  all  forms,  a  curious  little  short  collar, 
which  arises  from  the  septa,  and  surrounds 
the  siphon.  It  seems  lo  l>e  useful  simply  to 
close  the  joint,  and  jiL-rhsiw  malce  the  connec- 
tions of  tliiB  lube  nion?  perfM*t,  and  esistn  in  no  , 
nnuliloid  at  pri-xenl  known.  It  wa.s  nnpposed  I 
from  iln  development,  elc,  to  be  confined  to  tJie 
Atnnionoiitca  of  pcrioils  later  than  the  paleo- 
zoic, Imt  has  reeenlly  been  noted  by  Iteyrich 
in  a  Ijoiiiatilce  of  the  carboniferous.  We  have 
found  in  a  similar  way  every  distinctive  struc- 
tural peculiarity  of  the  mesozoic  Ammonites 
appearing  in  some  form  among  the  Goniatites 
of  the  carboniferous. 

The  contemplation  of  the  wonderlYil  phe- 
nomena presented  by  the-se  series  has  finally 
led  till'  niilhor,  not  without  reluctance,  to  tile 
conclusion  that  the  phenomena  of  evnlution  In 
the  palco/olc  were  distiuct  from  those  of  lateri 
periods,  having  taken  place  with  a  rapidity 
paralleled  only  in  later  times  in  unoccupied 
fields,  like  Steinheim.' 

The  hypothesis  of  Wagner,  tliat  an  unoccu- 
piai  field  Is  essential  for  the  evolution  of  new^ 
forms,  gains  iinnn-n:<e!y  in  im)>orlance.  if,  as  ■ 
HupjMse.  it  is  practienl  to  apply  it  to  the  ex- 
planation of  the  plicnoinena  we  Ii.ive  observed. 
Kvcry  naturalist  must  see  at  unce.  by  his  owl 
s|>ecial  *tniiies,  tliai  this  U  the  only  rcHjtonabli 
explanation  of  the  frequent  rapid  development 
of  types  in  new  formations,  as  well  as  the  nuiU 
dcii  appearance  of  so  many  of  the  dilTcrent 
tj*pe8  of  inverUfbrates  in  the  pnleo/.oic.  New- 
berry's IJieory  of  cycles  of  sedimentation  shows 
that  the  sudden  appearance  of  types  is  inex- 
plicable, except  upon  Ihe  supposition  thai  they 
i-etired  with  the  »i-a  between  i-acb  iH^riod  of  de- 
posit, and  again  returned  after  long  intervals 
of  absence,  or  perhaps  made  their  appearance 
for  Ihe  firxl  time  in  a  given  fauna. 

With  this  explanation  and  that  of  Wagner 
the  facts  we  bave  observed  fully  coincide,  anil, 
we  think,  amply  explain  the  phenomena,  l>oth  J 
of  sndiion  appearance  In  tlio  first  deposits  of  1 
fbniialions,  and  subsequent  quick  development 
in  the  necessarily  nnoccupled  habitats.  The 
rcKarches  of  Itarrande,  Alexander  Agassis, 
Bigsby,  fJaudry,  and  :nnny  others,  show  us 
that  lljU  niui't  have  been  especially  true  of 
the  i>akw)[oic  or  of  tlie  proto/oic,  if  Ibis  sup- 
posed perioil  is  admitted,  as  eorapanil  with 
subsequent  periods. 

We  End,  then,  that,  in  order  to  make  our 

t  Anciiber  «l«U'rQpDl  of  Hte*r  tuotM  In  ihr  fitrm  at  %  inv  of 
■VDlutloB  it  (Iviin  Id  tliu  uiUsur^ '  Otnon  of  foHll  t»ph»li)iK>d«  ' 
(/■nK.  jSurf.  RK.  ul.  Mtt.,  ■■».  ItM). 
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logical  and  generalized  picture  or  exact  corre- 
^KHideDoe  iMMwcen  nil  llie  <^niigi.>s  in  tite  life 
of  m  nauUlEan  doHu-nuiliHl  hIk-II  and  Uii>  lir«  »r 
Ite  own  gn)i])>  Mit^onl  with  llio  fiiots.  wr  niuKt 
becaix'fiil  U>  limit  il  t4>  ^iiipit  ([iiickl y  cvolvoit. 
and  Uk'so  rxvlii«ivcly  paleozoic. 

In  184;!  Aiig;iistP  Quenst«dt  bcgau  rc< 
searches  which  otiglit  lon-r  ago  to  have  led  to 
this  solnlioD.  He  <IemoDslrated  by  repeated 
«xatuple§.  that  Among  dlaeaaed  t>-]>e8  tlie  roost 
wttciMive  cham;es  of  term  and  structui«  mi^ht 
take  place  iti  a  ititi^k-  Ajteoit^fl.  and  nilJiin  the 
narrowest  limits  or  liiut.-  aix)  xurfuoe-diTdribu* 
tioD.  ljucu>itc<tt  wan  tliiix  Ihe  fim  U>  ititoir 
that  in  disciiMK)  fonnit  the  !>1k'I1  had  tlm  in- 
ticrcnlliahit  or  reversing  the  pi-Od^ss  of  growtli 
and  cToliition,  -ind  of  be^'oming  more  and 
more  nnooiled  by  successive  retrograde  fltc|is. 
Von  llncli  and  t^ienslcilt,  master  and  disciple, 
and  the  author  iudepuudeully  of  either  of  these 
predecessors,  in  thit^e  sucoessive  researches, 
have  arrived  at  tbe  identical  oonchision,  that 
these  uncoilwl  shell*  are  truly  dislortefl.  or,  as 
we  may  morv  Hcx.'nrat«^]y  (.-xpn-JU  it.  [latholo^- 
cal  fonoM.  They  an-  not,  liHWfi'iT,  rare  or 
exceptional,  as  oite  might  at  llrnt  i>n|)t)oiK-,  Imt 
occur  in  ntimlM-rs  and  in  cvcrj-  grade,  —  from 
those  that  dilTcr  hut  little  tiota  the  normal 
forme,  to  those  tluit  diflcr  greatly  ;  fW>m  those 
that  arc  cseeediugly  coniloed  in  distribution. 
to  Iboee  which  lived  through  greater  lengths 
oftitne.  But  in  all  eases  tboy  exhibitdegra- 
dation.  and  are  expiring  types.  The  author 
baa  repealodly  traced  series  of  ilicm,  and  alml- 
led  their  yuuiiv,  partly  in  (jiienKtedt's  iiwn  i.'ol- 
lection.  In  all  m.ics  they  sbixv  nn  Tliat  great 
elian^s  of  fonn  and  Klrnctiire  may  lake  place 
Kuddcniy ;  and  tlii<i  lesson  could  hare  been 
Ictamcd  fl'om  'Jucnstedt's  work  and  example 
as  irell  forty  years  since  .is  now:  and  in  all 
Species  the  young  are  close'Coiled,  even  in 
some  which  are  arcuate  in  the  later  lanal. 
adolescent,  ami  adult  stages.  Baculites.  the 
extreme  form,  la  straight,  and  the  young  still 
onknnwn. 

When  arc  attempt  to  resolve  IIiwh-  pathologi- 
cal iineoiltxl  Hcries  and  foriiiK,  wliieli  shoiv  by 
their  closc-wilcd  young  that  tlicy  were  dc- 
scomlcd  frotD  closc-coilwl  shells,  wc  find  onr- 
•elves  nithoiit  comparisons  or  standards  in  the 
«ariy  life  of  the  indindunl.  The  laws  of  gera- 
fomgy  —  that  tiie  old  age  of  tUo  individual 
shows  degradation  in  the  same  direction  as, 
and  with  similar  changes  to.  those  which  take 
place  in  auecesalve  species  or  groups  of  any 
affiliated  pailiologlcal  sei^eH  of  uncoiled  and  de- 
graded forms  —  here  come  into  umc,  and  serve 
to  explain  (he  phenomena.     This  uorrus[>ond> 


ence  Ls  shown  in  the  uncolltng  of  the  whorls, 
loss  of  sixe,  the  suoceosiou  in  which  the  orua- 
nmntM  an<l  [Mirtt*  nrw  rcaorl>ed  or  lo«t,  l]w  ap- 
piuximations  of  the  M!|>ta,  and  ]>OBitiDn  of  the 
Hiph»n.  It  in  ijuile  true,  as  llrst  slatcil  hy 
(incn*le<lt  aiul  al«>  by  D'tWiigtiy.  that  every 
shell,  when  outgrown,  shons  its  approaching 
death  in  the  close  approximation  of  the  last 
sutures,  the  smoothness  of  the  shell,  tho  de- 
crease in  size,  etc. :  but.  in  order  to  realize 
that  these  transformations  mean  the  same  thing 
as  those  which  take  place  In  any  series  of  truly 
|>athologlcal  forms,  we  have  to  return  to  the 
ty)Wii  in  which  unrnvorabic  aurrouixlingii  liavc 
prcahiiied  diMtortiuns  or  Hfects  akin  to  what 
pliysiciaiK  would  term  paUiokigical.  This  fre- 
quently happens  in  small  iwrics  of  Nautiloidcn ; 
and,  ifwc  confine  oiinselvcs  to  these,  we  can 
make  very  accurate  compariironB ;  or,  oa  the 
other  h.aud.  in  the  ease  of  the  Amntonoidca, 
we  may  trace  the  death  of  an  euUre  order, 
and  show  that  it  lakes  place  In  accordance 
with  tlic  lans  of  geralologj'.  Such  series*, 
among  lh<!  Nautilmdea,  sn<  abundant  in  tJi« 
oa rli I- r  format iODK ;  but  they  hare  not  tlw  griH 
oral  sigmficanofl  of  the  limilar  forms  among 
the  Ammonoidca,  and  can  be  neglected  in  this 
article.  There  are  no  known  cases  of  degraded 
series  of  uncoiled  forms  among  the  ammonoids 
of  the  earlier  or  pateoKoio  periods :  they  may 
have  occurred,  but  they  must  have  been  ex- 
cessively rar^.  In  the  trlas  and  early  Jura, 
palbologiesl  uncoiled  forms  are  rare  among  am> 
monoids,  but  in  the  mid<l!c  and  nppi-r  .Iiira  they 
incrt'Hse  largely  ;  and  llnally,  in  the  upt>cr  vm- 
taoeous  Ihey  ontnumlicr  tlie  normal  involute 
Hliells,  anrl  the  wholn  onier  ceases  to  exist. 
Neumsyer  has  shown,  that  a  similar  degrada- 
tion occurs  in  alt  of  the  normal  ammonoids  of 
the  cretaceous,  and  lliat  tlieir  sutures  are  leas 
complicated  than  tho««  of  their  immediate  an- 
cestors in  tiie  .lura.  This  proves  conclusiiely, 
that  the  degradation  was  general,  and  affected 
all  forms  of  Aminouotdea  at  Ibi.^  time  ;  ainee  tlic 
iinooiled  fonus  are  not  confined  bo  ai>«cial  local- 
itieN.  ail  in  the  .lura,  Ixit  ttm  fouixl  in  all  faunas 
•o  far  n*  known.  Tlw  fact*  sliow  that  some 
general  physical  cause  acted  simultaneously, 
or  nearly  so,  over  the  whole  of  the  known  area 
of  the  wurld  during  the  crelaoeoDs  period, 
and  produced  preeiBcly  similar  effects  upon  the 
whole  type  as  had  here  and  there  been  notice?* 
able  only  within  limited  localities  and  uiton 
single  species  or  small  numbers  of  apecies  dur- 
ing the  pievions  periods.  Thi«  gnncral  canst-, 
whatever  It  may  have  be«n,  acted  on  tlie  type 
so  as  to  catiHC  the  gncccsaire  generations  of  the 
larger  part  vt  Ibe  sfaclLs  to  bvoomc  distorted 


SCrENCE. 


[Vol..  in..  No.  B8. 


emallor  aii'1  iiiiirc-  oyliiiitricnl  in  their  whorb. 
srnioolhcr,  iiml  U>  low  llicir  compIiciUwl  Tolititecl 
siiliircH.  Ill  extreme  cases  tbev  became  again 
jwrfticlly  vtriiight  cones,  like  the  orlhocerntitic 
mdicals.  So  much  alike  mo  they,  that  it  is 
quite  common  for  lliose  wtio  ave  not  students 
of  this  group  to  mistake  the  (IcgraiU'il  Baculltes 
for  the  radical  Orthocci-as.  This  dei-rease  in 
§ize.  increaaiiig  Muoothnexa.  and  uneoiling.  is 
precisely  {inrallel  tvith  Lhi-  siiiiiltir  trans funiiH • 
tionA  taking  pliice  during  old  ugo  in  thi'  jiormal 
involnlt.'  .liiell.-i  or  tli<:  Jnni.  which,  when  ulii 
<!nungl].  iilso  deinait  from  the  sinnil,  or  tend  to 
ulrnighiim  ont,  and  always  lose  their  orna- 
ments, decrcnsc  in  sixe,  and  so  on.' 

The  nnivci'Snl  action  of  the  surixMindings,  as 
we  now  knoir  them,  is  eerlainly  not  cjsclusively 
fsvoratile  to  the  coDtiouauce  of  life,  and  rnny 
be  wholly  more  or  lees  imfavor.ible.  It  cer- 
tainly (leipe  1(1  ally  excites  the  nnhiial  lo  new 
and  morL'  |K>Ki'rfiil  exerlioim,  imd.  liki-  jht- 
[jiitnal  friclion.  nouni  onl  il»  stn»'liin-»  by  tlie 
erforttt  which  it  i)1iIigi-»  it  Ui  niak<-  for  Lhit  »ii|i- 
|iort  (if  Lhc  ^Iniclini'M  in  iloinu  work.  At  llrsi 
Uli»  leiwU  to  derelui>uienl.  the  siip|ily  being 
gTfi>l<"'  Hiin  H'c  dciuaiid  ;  hut  sooner  or  Liter, 
HDd  with  unvarying  c^rtninty,  the  deiniiDd  ex- 
ceeds the  powers  of  supply,  and  oKI  ag«  sets 
ID.  either  prematurely,  or  at  the  termination  of 
the  nsual  duvelopmeulal  periods.  The  reoiark- 
able  and  at  present  uni()iie  example  of  the 
Ammonoiden  place-t  im  in  &  position  whore  we 
cuii  sec  t)i(!  name  proceii.i  tnkiujc  place  in  the 
wbotc  of  n  large  ^^ronp.  with  Alt«iidiint  ]>hL*itoiii- 
etia  siTnilar  in  every  rcstpct^t  to  thoHt;  which  we 
hjiv«  observed  in  individiinl  shells  uf  i.lu-  naiiic^ 
order. 

In  numbers  of  species  and  genera,  luid  in 
the  complication  of  the  iiilern.il  structures 
and  the  production  of  the  cslernal  ornamenW 
on  the  shells,  the  oixler  roaches  nh.it  appeal's 
lo  bo  ttie  bi}fhi'sl  sla};e  of  development  in  tho 
.lura;  then  retfogieission  begins,  and.  steadily 
^(ainiiig.  Gndlly  alfetls  all  forms  of  the  type, 
and  it  becomes  extinct.  .SinntliT  scries  of  the 
Amiuonoidca  and  Nantiloideii  ki>  Ihroutth  the 
cjimc  proecsH  in  Ihnir  rc.<pi'eltve  limi^-limits, 
and  in  the  snine  way,  bnt  ran  Ix:  iiHii|inji.tt 
with  the  individual  much  more  nociiralely  and 
closely.  It  is  evident,  then,  that  the  comp.-iri- 
bon  of  the  life  of  ao  individual  with  tbat  of 
its  immediate  series  or  group  readies  a  high 
decree  of  exactitude,  and  that  the  observed 
ptieiiumena  of  tlie  life  of  an  individual  should 

I  Wa  atv  anir  u(  tin  •iliUnen  uf  niilrDM  llul  Ainumnltri 
otlbcnoniiAl  ftrnn.tlH*  typ**af  wliLiUi  w*lwp  mem,  hn\<f  b"^ 
■UKTlbiil  Fiuiii  iliT  lowtr  IcnlHiH:  bm  ihvn>  ■»  aull  dnubu 
■bvui  Ihtf  rrpMir^d  HKT  uf  ilir  furri)AL1uii' ;  od.  In  anf  <n*«^  Thvy 
unly  iimil  lo  'O'.llfin  IJ]«  f  ■'riiir,kl  trytid  of  tli*  tjMCa. 


enublc  lis  to  explain,  iti  somi!  iiiea=nm'.  the 
equivalent  phenomena  of  the  life  of  the  group  j 
and  we  are  unavoidably  le<l  to  entertain  tin'  ex- 
peclaiiou  that  it  does  explain  it.  This  cs|x;c- 
tation  w!is  ai-tuallj'  formulated  as  a  probable 
law  for  Ibe  whole  animal  kingdom  by  llacekel 
in  the  same  year  (18fiG)  as  the  author  first 
published  on  the  Tetratirauchlala.  Wo  are 
thcivforc  able  lo  quote  this  U'lidt-r  in  scieiie* 
in  snpiiurt  of  oui-  wt^aker  knowledge  :  and  also 
a  pupil  of  hi!«.  Wurlc-mbnrgiT,  who  lias  an- 
tionni-cd  the snmc  results  attained  by  n-Searches 
on  the  Ammonites  of  the  .liira,  hul,  naturally 
[wrliaps,  omitted  to  ivuognizc  any  one  but  hi* 
honored  master. 

The  evidence  is  veri-  strong,  tbat  tiiore  is  a 
limit  to  the  progressive  complications  which 
may  take  place  in  any  type,  bc_\ond  which  it 
can  only  proieed  by  reversing  the  process,  and 
retrwgiwUng.  At  the  same  time,  however,  the 
evidence  i*  e<]U[illy  stroii}^,  that  there  are  such 
things  lut  types  which  tx'main  coin|<aralivety 
siin])le,  or  ilo  not  progress  to  the  same  degre<! 
as  others  of  Iheir  own  group.  Among  Xaiili- 
loidca  and  Ammonoidea  thesif  are  Ihe  radical 
orgeneralor  types.  We  have  no  case  yet  of 
a  highly  compiicalcd,  speeialixcd  type,  wilh  a 
long  line  of  descendants  traeeahio  to  it  as  Ibe 
r.-idical,  except  the  reti"ogressive :  but  all  our 
examples  of  radicals  are  taken  tVom  lower, 
simpler  forms;  and  these  r.idica!  iy|ios  ai-e 
longer-lived,  more  persistent,  and  less  change- 
able  in  time,  than  their  descendunts. 

We  Hud  the  radicaU  of  thu  Nauliloiden  liv- 
ing tlirongliout  the  paleozoic,  and  [HTpcliinlly 
evolving  new  types  in  all  directions:  then  lliis 
pro(T--«  iciis'i-*.  an<l  tlic  primary  radicals  them- 
selves die  out.  Itul  they  leave  shells,  which  ai-c 
in  that  stngc  of  progression  whieii  I  have  called 
tho  natililiaii.  These,  the  more  direct  descend- 
ants of  the  radicals,  become  secondary  radi- 
cals, and  generate  series  having  more  inx'olul« 
shells.  These,  in  turn,  as  secondary  radicals, 
exhibit  very  decidedly  .1  greater  cbninologienl 
distriimtton  than  their  di-seendunt  invohite 
(bnus,  persist iii}c.  even  to  the  pn-aent  day.  In 
Nttnlilii.t  innbiticjilns.  The  same  slory  may 
be  told  of  till'  AmnioiKiidea.  but  oubstituting 
at  onm:  the  elose-ciiilcd  slicll  (the  secondary 
railii-jilK)  fur  the  primary  radicals  of  the  Nan- 
tiloidea,  even  as  far  back  as  the  Cambrian. 
These  secondary  radicals,  greatly  inodilled  bat 
still  e.'irrying  in  tlicir  sim))ler  oi-ga nidations  and 
mode  of  coiling  tiie  possibilities  of  a  number 
of  Dew  series,  existecl  by  the  side  of  the  ex- 
plring  degi-aded  forms  of  the  ('ri-tan-ons. 

This  is  tlie  essential  t-lement  of  ditferenee 
between  the  life  of  th«-  whole  order  and  Ibat  of 
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the  iodividunl.  We  can  anrumlely  compare 
tlie  rise  and  fall  of  the  tndivklnal  aod  ila  irbolo 
e.vclc  of  trauarormatioDS  with  that  of  any  of 
t^  sii^le  aeries  or  braDcbos  of  tli^  saiiii'  stuck 
irhidt  become  tii);lil,v  s]>i.-ciatized  and  tlit^d  di- 
gcncraU-<l ;  Inil,  bIu-ii  nu  .itlt-mpl  to  ^m  I'lirtlicr, 
H-p  in(-i''t  with  Himilnr  dilliciiltie*  tu  ihoMi  (rn> 
couutrrvil  in  tracing  tin;  (irogrt-is  of  lv|**  and 
orders.  The  r.uliud  and  pcMi^tpnl.  (_v|ii'«  arc 
still  pr<?!«cnl,  awl  tcacfa  us,  that,  n»  long  as  Ihcy 
tfxial  ealllcicntly  iinchaiigod,  new  types  are  a 
poaBltHlity.  Wc  tiikvc  traced  maay  of  these 
in  the  two  orders,  and  have  found  that  tbey 
cliunfce  aud  become  more  comiilimted.  and  that 
probably  a  purely  |>eniiateut  or  enth-ely  unjiro- 

frCHftive  t)'i)«  doca  uot  exUt  atnou};  the  fossil 
IcphnloiKHla.  The  ruoal  celebrated  example 
of  unchanging  [icrsUlency  has  been,  and  is  noir 
snpiKwi'd  Lo  bi-,  the  moiK-rn  NantitiiM.  Wc 
think,  however,  that  wlien  onr  olutcrvationx 
arc  fully  piiblislicd.  it  wrili  become  evident  that 
the  Biniil.iritk«  of  tbii;  slicU  to  some  of  llie 
Cambrian  coilcl  forms  —  ivhlcli  have  caiised 
Barrande  and  othcM  to  supixwe  that  it  might 
be  transfeircd  to  the  Cambrian  fauna  Trlihoiit 
CTv-Aling  nmfii^on  —  belong  to  the  category 
knonn  U>  llic  iiaiurnti-it  aa  re]>i«scnLation  ;  that 
IK.  similarilicH  of  form,  and  even  of  Atriicluiv, 
in  the  adtiltn,  Imt  with  young  having  entirely 
ilistinct  carliiT  stng(*a  of  tlcvcloiiment,  and 
belonging  lodi>itinet  genetic dcrico.  Still,  eoio- 
porative  nnpTOgn-issiim  or  persistency  U  com- 
ntoii  in  all  rndiciih :  and  they  force  os  U} 
reeognlKc  the  fact,  that  the  ord'/rs  could  hart? 
produced  new  series,  jierhaps  even  in  the  cre- 
tacvoua.  if  it  had  no)  been  for  the  direct  nn- 
favorable  action  of  ilie  phjalcal  changes  which 
Uirti  look  place.  m>  far  as  we  now  know,  over 
tlic  whole  earth. 

Thus,  in  making  onr  couipariitonn  belH'Lvn 
the  life  of  the  individual  and  the  life  of  the 
gronp<  wc  cannot  -''ay  that  the  i-aunes  nhirli 
produced  old  age  and  those  whicli  in  time  pixt- 
dac«l  r«trogre**ive  types  wen-  identical :  wc 
nan  only  say,  that  they  produced  similar  etfects 
In  ehanijing  the  stiticttircs  of  the  individual 
and  of  the  progreasivo  typc«.  and  were  tJierc- 
Ibo*  unfavorable  to  the  farther  development 
and  complication  of  these  types.  In  their  ef- 
fects thi'\'  wi?re  certainly  sinUar ;  hut  in  thetn- 
aclrrs  tiu-y  might  have  \»en,  and  probably 
were,  quite  diUVreut.  agreeing  only  In  belong- 
ing to  that  cla.-(S  of  caune^  n'hich  we  <listiii> 
gniah  aa  patltologival,  or  (host-  whose  nature 
ean  be  gcnemlly  ?nmnt<-d  np  n«i  essentially 
uobvorable  to  tlie  progress,  and  even  to  tlie 
esisience,  of  the  organ ixnlion. 

Id  order  to  nnderslnnd  the  meaning  of  the«e 


evidently  degraded  stnioturcs,  we  mnat  turn 
back  to  our  first  lumarks  upon  the  order.  Tlie 
a]K'rtiires  artd  forma  of  tlte  rctragn-saive  sIicUs 
all  shuiv  that  tliey  were  <>xee[itional.  th.it  tliey 
had  neither  well -developed  arras  for  crawling 
nor  poworfid  pipe^  for  swimming;  tlint.  in 
other  wonls,  they  could  not  have  carried  their 
spires  in  any  of  the  ordinary  ways.  Their 
habitats,  therefore,  must  have  been  more  or 
le«8  sedentary  ;  and  like  the  sedentary  Gastro- 
poda, as  compared  with  the  iocoiootlve  forma, 
they  presented  dcgeDeralion  of  the  form  anti 
structure  of  their  higher  and  more  complicAied 
anceators.  Their  lialiitatM  did  not  rcrpiire  t}i« 
pr()gr(^sitiv<r  grades  of  Kirnclnre.  and  they  dw* 
]>ensi-<t  with  or  loot  them  ;  and  in  many  coaMj 
this  took  plaw  very  rapidly.  This  ivtrogrM-' 
Kioii  <v.ts  in  itself  unfavorable  to  a  |>roloilgecl: 
cxiatCDce :  an<l  the  gei'atologous  nature  of  tlie 
changes  tells  the  same  §tory,  so  that  wc  can' 
attribute  their  extinction  to  the  unfavorable 
nature  of  their  new  habitats,  and  also  call  them 
pathological  types  without  fear  of  Diiaroprescnt* 
ing  their  tni(>  rubitions  to  other  forms. 

^Ve  httve  nec4!S.iarily  avoided  even  alltisions  I 
to  nomi?  of  the  most  important  confirmatory 
facta;  hut  wc  hope  our  effort  will  at  least 
ahon  that  Ihe  tticory  advanced  is  ;i  i'i?asonabIe 
one,  and  that  the  fossil  (.'ephalo|>oda  are  worthy 
of  the  attention  of  e\'en  the  moat  enthusiastic 
of  the  young  disciples  of  the  modem  school  of 
embrjology.  The  theories  of  this  school  will 
have  lo  stand  tests  of  which  they  hare  now  not 
even  a  faint  idea,  and  it  is  to  be  hoj>ed  Iht^y 
will  not  long  neglect  the  precaution  of  know- 
ing alKo  the  {m.it  history  of  the  ty)iOs  they 
often  so  incautiously  aii<j  c<>n(id<mtly  liaiKlle. 

Au'iiKits  Hyatt. 


ntE  MOTioa  OP  WAVES  OP  coin  in 

THE  liNlTHt>  STATES. 

TiiK  chief  signabolBocr  of  tlie  arnir  deairing 
to  loam  the  progi^-Sit  of  waves  of  coh)  acrOM 
tli4!  irnilcd  Static,  an  investigation  liaa  been 
uiulcrtakcn  in  order  to  lictemine  the  appear- 
ance of  such  wave«,  their  approxinuUo  velocity, 
and  general  line  of  ailvance.  It  would  seem, 
at  fii«l  sight,  as  though  tlie  problem  might  be 
solved  by  drawing  isotherms  (I.e..  lines  througti 
points  at  the  same  tcm]<eratnre)  on  oonsecntire 
days,  from  simultaneous  obavnations  orer  the 
whole  conntri'.  If,  then,  there  were  a  projjres. 
sive  motion,  the  study  of  tliese  line.i  woiild 
show  it.  It  has  been  found,  Itowevcr.  Ihut  a 
cold  wave  does  not  travel  in  a  well-deQiicd 
cIOKt-d  curve  ;  and,  more  than  tlial,  tlt<!  griulnal 
iiicrcMM!  of  temperature,  as  Ihe  curve*  appn.iacli 
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the  south,  masks  and  often  obli<«ratce  tbe  mo- 
tion we  seek  lo  find.  Ai^nJn  :  Mich  waves  are 
frequently  divicied,  Ihei)  nriited,  thus  by  the  lose 
of  llieir  idcnliiv  tnnkiii};  il  impoawble  to  trace 
them  for  K  lon^  [luriod.  One  of  the  Biniplest 
int'thoda  of  jji-oci-diirL-  In  an  iiiveBtlKalioii  of 
thin  nntiir<'  wonid  be  Ibo  pitijeolion  of  the  ob- 
Mcrviil inns  ol'  U'ni|«'riiliiri'  in  (-nrvf!*,  iini?  for 
<]»di  Hiatioii,  nn'l  ihttn  »l tidying  thi'  MiKln.it.ions 
from  station  lo  ■ln(ion.  This  wiw  tUmv  In* 
I^-ofc8sor  Klius  Loomis,  io  his  uintti  [mpcr,  in 
which  he  iiivcsligatcrl  the  motion  of  waios  of 
high  and  loir  prcssiirc. 

Aq  inveatigHliun  of  this  kind,  a  short  Time 
since,  aavi'  19.4  daya  for  the  mean  interval 
of  lime  of  sixteen  waves,  moving  ftwn  St. 
Midmitl'ii,  Alft-ika.  lo  Tunichansk.  .Siberia. 
along  thi-  Htxty-llflh  parallel,  or  an  approximultr 
mean  vrloHlj-  of  1.J.H  mile*  jier  lioiir.  Snch 
a  di't«rn)iiiiition.  liowcvi-r.  cannot,  be  re^anled 
ag  entirely  nalisfm-tory,  lacamu!  il  simply  laltw 
into  acconnt  n  wrivs  of  DTJttioni<  lying  in  nn 
east  and  west  direciion. 

Id  order  to  extend  the  investigation  to  n 
large  number  of  stations,  ive  m»y  titkc  daily 
*  de]>nrlures '  fkv>m  the  monthly  mean,  and,  pi'o- 
jeoling  these  upon  eliarts,  determine  the  ehar- 
KClerof  the  lliictiiaiions  over  a  lai^je  area.  In 
pracUcr,  howevt'r.  tJiis  nietht>d  fails,  for  the 
niuton  that  ihr  llnciustlonH  diminish  toward 
southerly  latilmlcK.  than  inaskinc  llie  progres- 
sive motion. 

The  following  intrlhotl  has  heen  adopted  foi' 
obviating  the  latter  (lilllcrilly.  Wv  may  con- 
eider,  that  if  a  cold  wave  advance  in  any  di- 
rection, withuut  diBliirliancc  from  di'n«c  doiid» 
or  mountain  ridges,  il  will  carry  mininioni  ti.'m- 
pernlnres  to  =>uccessive  stations  in  its  jiath  : 
the  interval*  of  lime  between  ibe  passage  of 
Kuch  a  minimum  over  any  one  station  taken  as 
n  stiirting-ljoinl,  and  ollteis  in  the  liite  of  prog- 
FCM,  gradually  tnereasinu.  By  determining, 
then,  the  time  of  ptuisage  of  a  mtnimuin  across 
each  stAtion  in  a  mnintry.  and  oharting  IhcM.* 
times,  we  can  nnHTlain  both  the  line  of  aidvanou 
and  the  velocity  of  the  wave. 

In  order  to  obtain  the  time  of  pagsimio  of  • 
minimum  temjwrature  over  a  station,  where 
a  series  of  ofwervaltons  has  been  in.ide  C4ich 
day.  it  ia  •essential  lli'st  to  olimin.ite  the  effect 
of  dinroid  range.  This  may  l>e  done  by  ob- 
taining tlio  rcttiauals  for  each  observation  of  a 
month,  taken  at  any  hour:  then,  determining 
the  appniximat)'  time  of  jiassage.  we  can,  by 
examining  the  Miutntsnivt!  reniduals  neat  thai 
time,  obtain  the  time  nought.  An  elfort  baa 
been  made  to  apply  the  above  jirincipleH  tu  the 
obeemtioDs  of  the  U.  H.  signal-servic^e.  taken 


(Ivc  times  each  day  during  November,  18S1, 
at  forty-two  selected  stations.  In  this  month 
there  were  four  piwrninent  c«!d  waves  ;  and  the 
following  table  gives  the  interval  of  time  which 
elapsed  between  the  |in».inge  of  each  of  these 
over  Fort  Dunvegan.  North-west  ti-rrilory.  and 
itaeh  of  the  furly-two  stations.  These  lignres 
arc  imterti-d  exactly  as  di'ti-rmini-d  from  the 
fibserv.ttions.  It  was  I'mind,  li<iwe\'er.  that 
many  of  the  apparent  discrepnndfs  in  a  pro- 
grc88i\e  law  of  motitm  were  due  to  the  appear- 
ance of  clouds  at  the  time  of  an  observation, 
thus  throwing  the  minimum  forward  or  back 
four  and  eveu  eight  houi-s.  Blanks  indicate 
that  the  minimum  could  not  lie  determined 
salL<faetorily. 

CotdKitvf*,/.,  II.,IIl.,ami  IV-tOf Novemder, 
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Projecting  the  mean    interval    for  the   four 
wnwK  upon  a  chart  (see  ac«ompauying  plate). 
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and  takli^c  Fort  Asdlnalioliic  ii«  h  fitiut.iiig-|)Oiiit. 
we  obtalu  the  following  liiie»  uf  ndvimcu:  — 


nil  il«iM>nl.     The  Ijnnl.  In  Ihla  canr.  U  cminMted  to 
the  bolloDii  by  >UD|ic]uUin-C(>nlx  luuuiiig  oliUqu«Iy; 


IfOVIW  PMOa  FoUT  AMISAllOIXK. 


la 


St.  Tlncieni,  31lnn. 
Huron.  Dak. 
NotOi  riait«,  XvbL 
Ciicjrrjtnn,  Wyo. 


80. 


I>a1ndi.  Ulnn. 
Si.  Paril,  Mini.. 
JinnTciiworil),  Kxo. 
KorlSin.TOT. 
Santa  tV-,  N«w  Ui». 


«. 


MiutincUi!,  MMt. 
Mlln»uhe<^.  Wi*. 
CtikMO.  111. 
Mi'miihl*,  T^nn. 
DonUoii,  T«x. 
Concbo,  Tvx. 


4a 


Erie,  Pcun, 
I'itUliiirs.  iVnii. 
KiiosviUv.  TMin. 
VlckNliiin;,  Ml**. 
Ilr4ck<»tvllk,  Tfil. 


». 


Rochnur,  N.T. 
WMhlntUMU.  D.C. 

Cburotta,  K.a 

AuaiMla.  Ga. 
MoUie,  .Ma. 


TbiB  Bbowfl  Uiat  In  No\-emher.  1881 .  tfa«  coUl 
nave-t  w«re  aboiil  Iwo  ctavd  in  trnvulliiig  from 
Fort  Ail.tiiiBtjuinn  lu  Wiwhiiifclcin.  It  wonlil  Im^ 
ail  iiiUTi'Mtiiig  ooiiipiinooTi  if  ii  likr  invcutigii* 
tion  welt  niKli'niittcii  for  w.tvi?«  of  lienl.  «l*o. 
(liiriiiy;  otiu-r  tiiontha  of  llic  year.  A  simil.ir 
mcttiod  may  be  applied  to  the  advance  of 
waves  of  high  atid  low  pressiiTf.  with  the  gient 
advaiitiigc  tliat  ctoiids  would  not  ioterfcri?  with 
the  dct«rm illation  of  tlie  time  of  passage. 

Tliis  subject  has  attiacttil  much  att«iittou 
from  lime  to  time,  aod  reL-enlly  It  has  beeij 
taken  up  hv  Mr,  A,  N.  Pearaoii  of  India 
[NaCur^,    Aug.    :»,    1H8.1). 

The  ehipr!«igiin!-o(lici;r  lins  kindly  piinnilled 
Dim  pii)>lk-4ilioii  In  advance  of  u  more  <:xtKiidfd 
iiiviMligfition.  II.  A.  IIazkn. 


TISSANDIER'S  ElECTRIC  BALLOOSA—l. 

In  dctcriblng  recoutly  Ch«  n«ir  liyijraKon-gM  >ppA- 
raim  which  wn  hail  coTt«lrucieil  in  our  worfcrooim 
at  PaHS'Aiileiitl,  in-  tiienli'misl  ilmt  Ili«  i;uv«rii»b1^ 
pleclrit"  balloon,  which  has  biwn  in  prupnTAlion  sinea 
lliu  rlccirknl  rxpoiltion,  wan  ready  tor  Irlnl.  TliU 
took  pincc  Iho  Sill  of  lut  Oclobor- 

Thp  iirniiij;f  iiii^iil  of  l\tf  controllable  electric  l)&l!ot>ti 
COUbIbu  o[  three  diminci  plwea  o(  appmattm. — the 
nlt^ballcioii,  prnpitrly  lo  cntkd ;  Ihi^  ijiu  appunlti*  ta 
InllAlr  k;  and  \\\t  i^loclrli'  mntor  to  nupply  frcdnm 
of  iijotioii  by  lui^an*  of  a  screw. 

The  coiutriipllDii  of  na  elongalwl  aortal  shlji  pr«- 
acntrd  »prioii»  dliSciillli'i.  Wp  wrre  niilcd  by  t«ro  cx- 
prrltncnli.  —  iliat  of  Sir.  Ilenil  GIITanI  in  llsU,  nnil 
lIiAt  ot  Mr.  Uupuy  il«  Laiiiv  In  l^i.  In  \\w  nioilrl 
which  we  tried  at  the  liiuo  of  llie  cloctrkaJ  ex|«Bi- 
Uon,  wo  arnuigod  for  the  luapcnsion  of  ihe  11lll«  boat 
■  low  rod,  nuinlDK  loDsitndlns  ilmDar  tn  thai  nf 
Uie  air  stvauiBliip  of  Mr.  GiDanl.  Wc  af  iTwanl  con- 
Gladcd  Ibat  it  would  be  bell«r  to  place  the  »cr»w  b»- 
tilnd  a  larKv  paralkloplpcd-ahapcd  boat,  hlj;h  enough 
lo  protect  the  ptupeller  a^hM  lbs  danger  of  a*lkoek 

■  Tnailawd  tmn  £•>  A'atm. 


aiiil  tliu  deformaUoiis  of  tlie  arrkiigcment  are  escaped 
by  nip.iiis  of  a  flexible  shaft  Ox«i  at  either  »ldo  ot  the 
balloon,  Tbe  balloon  wai  conatriiclt'il  by  my  brnttier, 
in  lh«  rooini  of  Mr.  H,  Lacbauibre.  to  wlioiu  wm 
inlnialeil  llic  making  of  the  new  air-ship.  A  niuclel 
IG  cubic  ineirei  In  capaetty  na*  tint  made;  an-l,  after 
Kludyiu::  the  acllun  of  tblt  iti  a  captive  tXuXe,  the 
eoiiBlnictiuii  of  the  large  balloirn  (ilij.  1)  was  betcuii. 
It>  shape  wai  like  that  of  Mr.  Gifranl's  and  Mr.  De 
I,Ame'»  baltmini;  It  naa  :^S  metre*  long,  and  D.2  nie- 
tros  In  diwiiflier  through  the  laldille.  Ori  Iw  lower 
siirfaot^.  there  Is  a  cune  with  an  aiiloiustic  valve;  it 
i>  made  of  a  thin  cloth,  rendered  iiiipeniK-ahle  hy  a, 
new  Tarnl*h  prepared  by  Mr.  Arnonl  of  $a1nt-Oucn- 
rAiimAiie.  Tbe  capaciiy  ot  the  balloon  Is  l,000cu- 
bie  metres. 

The  netting  over  tbe  balloon  li  formed  of  ribbons 
nor«n  with  longitudinal  spindle*,  which  keep  Ibom 
In  their  pn>per  Keomeiric  positions.  The  ribbons 
tbuB  easily  adapt  themselvec  to  tli«  billaied  material. 
And  do  not  form  prnjeeiious,  as  do  the  raesheiof  a 
net.  The  netting  In  connected  on  Iho  aides  iif  the 
balloon  with  two  Itexible  nhntiii,  which  perfectly 
coiifuriu  to  its  fhape.  passinji  aton;;  (he  centre  ot  each 
aide.  Tbe  shaf  ta  are  wade  of  ihiti  walnut  laths  fitted 
with  tiatntmo;  the;  arc  eonnrcted  by  nilk  hcltt.  At 
tlie  lower  end  of  The  iiottioB  are  inleMCcIlng  rod*,  at 
the  end*  of  which  are  twenty  BttspL'nsiou-rope*  coii- 
npoted  lit  groupi  of  five  to  tbe  four  upper  corners  of 
the  cur.  Tbia  latter  I*  in  the  form  of  a  cage  made 
of  bundle*  of  banibuo  rods,  dlrenjlhcned  hy  cordu  and 
IhreoiU  of  copper  covered  with  c'ltla-iH^rcIia.  The 
lowcj"  part  1*  made  of  walnut  crois-pieces,  nhicli  aup> 
port  the  willow  basket-  The  «iispension-r»pe«  en- 
tirely cover  the  hosl;  lliey  are  woren  Itiin  t.lie  basket, 
being  prcvionaly  shcAtlicil  In  caoutchutic.  which.  In 
caae  of  aecldcjit,  protects  them  from  tiie  acid  Hiuid 
cuutaiiied  In  the  host  lo  (ceil  Ibn  ^).^tlerle*.  The  aua- 
pei9Mon-ro|>e8  aiv  connected  horisonially  by  rlBgiaR 
about  two  metres  above  Ibe  boat.  The  fuUIe  and 
anchor  ropes  are  attaclied  lo  this  rigging,  which  also 
serves  to  e<|ual)y  dUirlbut*  the  traction  during  tlie 
deacciil.  Tlie  rudder,  a  broad  surface  of  unvarnlaheil 
silk  supported  hy  bamboo,  is  also  arrangtil  hehlnd. 
The  wetght*  of  the  different  part*  arc  as  follows: — 
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AUoniuf  lOkllogrAms,  the  tifting'force  wa*  1,2W 
kUogrom*.  Tbi-  oaii&citr  of  ilii-  buitoon  bviiiu  I.OOO 
metre*,  tlic  gu  hrnl  n  lUtitig-forcc  of  I. ISO  grama  per 
cubic  meiro,  —  a  ri<«iilt  not  hltli^rtn  obtained  In  tli« 
produciloii  of  largo  qunntltlet  of  IiyiliuKon- 

By  th«  eii<)  of  Seplembt^r  the  k:is  apparatus  iriw 
read;  for  trial ;  ibc-  balloon  was  iirricbcd  out  on  ihi- 
ffraiuict  untlcra  lung  iRnl,  In  order  that  It  might  be 
immedJatdy  iiillalFd;  Ihe  buat  and  Ihn  inotor  ware. 
BlUn-ed  iiiidvr  a  i'arl-bui.iH<! :  and  lay  bmlber  ami  I 
wetp  only  awniiiiigxood  wruilirr  to  loaKv  thr  irial. 
Oh  thn  illh  of  Uetolwr  tlwm  wm  a  rUr  o(  baniniylcr; 
on  the  TtL  tbo  wutillior  nan  line,  with  Ugbl  wind; 
Bill]  ire  ducidi'd  to  luahu  tbi?  experlmuut  Ili<;  follow- 
ing day.  Oct,  ».  1833. 

Tim  liiDalion  of  Ok  bnlloon  bcgnn  nt  »lgbt  o'clock 
In  tho  nuinitng.  and  continued,  n'llhniit  paiiir,  till 
Iiulf-tia^i  lu'o  111  tlie  afterriO'.iri.  Tliie  op^niilan  vu 
expi>dllL-d  by  uiciius  ut  Ilic^  e(|uat<>riHl  rojitB  liniii^n^ 
Dl  the  rigbt  and  lr(t  of  thu  ballooD,  and  lt>  n'lJidi 
wor9  Altaclti'd  till'  I>alla*t-bagt.  (1'l»'  ropr*  arc 
sbown  in  U^  :;.  wliicli  alto  prVMiiin  Ibe  •pliullo- 
»IiHp«l  ballooii  :l>  iri-ii  fruin  uiiv  cud.  |  Tlic  iiiflatioii 
compleii'd.  wc  procccdiil  to  arranyc  ibe  boat  and  Uio 
ebonilo  Tank*,  i^arb  ot  wblrli  eontalni  ihirtT  lllm  of 
Ibe  ncid  »»liil[oii  of  biirbmniatif  of  |>niii*«iiini.  At 
twenty  inliiutps  ji>at  Ibreu.  having  IimijimI  in  tbf  bal- 
iMt  and  obiAlned  njuihbriniu,  wu  Kvre  slowly  ralwd 
Into  Ui«  air,  *  llt;ht  riuiL->oiith-«asl  wind  blowing. 
On  the  ipuiiikI  Itinr*  unit  almoM.  no<wtnd ;  lini,  a*  fro 
(|ueiitty  bap[)eiiii.  it  incrpa?ii.-d  uilli  the  altiludi<;  aud 
we  found,  when  ilic  balloon  hsvi  risen  five  bundn.'d 
mctrf*,  thai  It  atlalocd  a  velocity  of  llireo  mcird* 
B  tec'.itid. 

lly  brother  via  ('t|i«clatly  etigagptil  In  re^iilutriig 
the  bnlUsl,  ill  order  to  keep  a  coniiiint  low  ultitude. 
The  tialloon  wa«  kept  very  regularly  at  a  hcisht  of 
four  or  lite  biindr«cl  niclrpa.  Ii  minalnod  jierfcctly 
itillaled;  and  tbetupertluuus^iit  e6US|H.'d  byoi".'nin|;, 
un<ler  Its  pressure,  the  atiioiiiatii;  ralve,  Uie  aclioii  of 
which  wa«  Vdry  uniform. 

8ev«r»l  minutes  after  Ibo  departiire,  1  tried  tbe 
UdtTMiHte  of  pulsNiiiiiii  batteries,  eonipused  of 
four  troogha  wltli  lix  coin  part  tncnts,  making  tweiiiy- 
four  olemnnls  In  cin-ult.  A  mercury  commutator 
«iiabled  us  to  u«e  at  pleiuure  tlx,  twelve,  ■'Sebioen, 
or  twenty-four  elenieJita,  and  lbu«  to  obtain  four  dll- 
fereni  ipredi  of  th«  screw,  Tsrylng  from  sixty  to  a 
liuudred  and  eighty  rarolnllon*  per  mlnnlo.  With 
twehe  elemenU,  we  found  Uiut  tli#  tpved  of  (be  bal- 
loon WBa  iDiuffiGluit ;  but  above  lb«  Buis  de  Itoulogiie, 
wbeo  our  moiiir  ww  working  with  great  speod,  with 


iwcuy.four  element*  a  fery  dlfTarent  cff«ct  wm  pro- 
duced. The  movement  ot  the  b^toou  bec&me  sud- 
denly  appreciable,  and  we  fell  a  freib  breexc  pruduced 
by  our  horlionlal  motion.  With  the  balloon  hpart  to 
lb«  wind,  iHiinting  toward  tbo  belfry  of  Ibe  churob 
ot  the  AuTeuil.  near  our  startlng-|)Oint.  we  remained 


&#^' 


Fia.% 

motion  Icn,  a*  we  prove<l  by  noliDg  conspicuous  pnlnla 
ben«'ath  our  ear.      Unfortunilcly  it  did   not   long 
inatDMln  this  poiiilon;  but,  afl«r  aciinjt  well  for 
sevenit  instant!.  U  suddenly  betiu  j.7™^T  motion*  ^ 
mbieh  the  rudder  was  powerless  to  completely  cont«rt.  | 
in  spllo  ot  tli«  routUon*  which  in  lati'r  trlali  wnworo 
alil«  U>  prereni,  we  tried  tbe  same  expeiiioent  tor 
more  than  twenty  minutes,  during  which  we  could 
perceive  that  we  were  over  the  Hois  de.   Doulogne. 
When  w«  triad  to  chanK«  our  potlilon  by  culling  tba-^ 
wind  perpendicularly  to  Its  direction,  the   radd 
became  iudated  like  a  sail,  and  tb«  roUtlons  wer«' 
produced  with  much  greater  violence.     From  tliis  we 
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■MUine  tliftt  th«  poniiinn  wlitcb  »ii  alr^lp  ongdt  lo 
ocenp;  ilioiiid  b«  ^uck  tlist  iu  Rikjor  axU  nuty  ia»ke 
witb  (hu  Uav  at  tbu  wind  ui  uiglu  of  si-icml  clcgrw*. 

Afi«r  tile  «xpfrliD«nt«  we  faaTP  jait  dcicribrd,  wc 
(topped  Ibn  motor,  and  tho  Ixlloori  paMcdoTcr  Mnni- 
Tildrien.  Oncv,  abvn  it  had  taken  Ihc  dir««IIoii  of 
lbs  wind,  w«  b«ea»  agxiii  to  tuni  tbe  tcrvw,  )iroM«d> 
InC  Ihi*  thn«  wllb  tbo  cutrm  I.  Tbc  iptrd  of  the  bal- 
loon wa*  lacrtuml,  and  by  loeana  nl  tii«  riMldcr  wn 
wrr^  now  smU;  b1i(«  to  lum  to  tli«  rl|;ht  or  Ml  tn>m 
lb«  liii«  of  tbe  wfnil.  Wv  provisl  this  b;  taking,  an 
before,  *oinc  point  «n  ihc  (urfacc;  aDil  Mvcral  tpcc- 
taton  alio  T*riil«d  it. 

At  tbirty-flrx  inltiut««  pMt  fourws  mad*  lbs  d«- 
swoi  iu  a  large  pUiu  ne»r  Cn>issy-»ur-t<riue.  The 
opention  of  landing  n-u  conducted  hj  my  t>rotlicr 
with  great  »iiccaw.  W«  left  th«  balloon  Inflated  over 
algjbl,  and  the  i>ext  day  It  had  not  loit  th«  least  km. 
Painlera  niul  pliiKoi^pbcti  nvre  enabled  to  oblaiD 
view*  of  our  iur-«li!p.  which  »b»  »urr(mnil«I  by  a 
ntitn«rnii>  and  symjiaibelic  Msenibty  whicli  tlio  novel 
tight  lisil  allnicted  from  all  tides. 

We  bad  intended  Iu  make  a  new  ucunt  on  Ibl8 
day:  but.  oii  account  of  the  cold  of  tbe  night,  the 
blcbromalr  of  potaMlutn  In  our  «bonlI«r  toiiki  had 
cryttAlIi/ed;  and  the  batl«ry,  which  was  bynonicaDS 
enliautledi  was  on  tlna  :iccount.  however,  incapable 
of  nciion.  We  drew  the  bnlloon  lo  the  shore  of  iJie 
Solnv,  near  th«  bitdgn  of  Crolssy;  and  there,  to  out 
gr^t  regret,  ne  wer«  obliged  to  iliscbarce  the  fm«,  and 
to  loie  ill  a  few  ii»taiit«  what  had  re<|uir«d  no  uiudi 
ore  in  \U  pn^paration. 

Without  dmcTlblng  In  greaior  ileioll  our  return,  ws 
have  coni-Inded  from  this  first  trial  that,  1°,  eleeiridtj 
tilrtitU;«*  a  biilloon  with  tlie  itioit  coiivuniant  power, 
the  naitagement  of  which  In  the  car  I*  trinadutblr 
e*«y;  S9,  In  our  own  caie,  whnn  oiir  acrrw.  3V(> 
ineir«»  in  disni«I«r,  made  a  buoilreil  mid  eighij 
rerolulioiu  per  luiniile,  we  were  able  to  keep  bead 
lo  a  wind  moving  three  mctresperKcond,  and,  when 
pmecf^dlng  with  the  currerit,  to  dfivlato  from  ihn  linn 
of  (be  wind  viih  great  ease:  :i°.  tlie  mode  of  sun- 
pension  of  a  car  from  an  elongated  balloon  by  meant 
of  bandi  running  obltijucly,  and  anpiportcd  by  ficil- 
bli>  tMc^hnft*,  lnsuii>a  |^p^IRct  >i ability  ti>  Ibn  whole. 

We  Odght  to  say  tliat  our  ascent  of  Oct.  5  should 
be  coiiaUered  only  iw  a  pr«tlmiii:uy  trial,  which  will 
be  repeaud  with  the  nllcralioni  which  our  cipcrlcnci' 
ooutnciida.  In  addition,  we  wnul<l  mention  tliat 
there  was  In  the  car  a  coii)<ldPraM«  oiccss  of  ballast. 
a»d  that  erentnally  it  will  be  possible  for  us  to  use  a 
much  more  poweii'iil  motor.  Aerial  nnvi^tatlon  will 
Dol  be  made  practlcalile  lbrDii|;h  a  single  attempt :  It 
will  reqiUn  many  trials  and  eSorl*  and  great  perse- 
vuRuiM  Odder  every  ordeal. 


TUB    DISCOVBHY    OF    THE     GBRU    OF 
SWtNE-PLAGUB. 

Is  a  common  I  fat  ion  read  bclora  tho  Paris  academy 
tA  ■riei»C»».  Nov.  M.  188S,  by  M.  Pasteur,  the  follow* 
Ing  twragrapb  occurs : — 


■>  .\t  HMR  ■•  I  ikcItoI  lit*  (Tbntttlirr'ii  |  flnl  lnIUn  fmm  Ih* 
«ininiBDe«(  IVm,  in  Ibc  dqiattoiaBI  of  Virniu.  Ii  wu  ecniln 
that  br  had  pfrarfn4  In  Ik*  Uood  anil  hiireniii  of  ihr  Ak:\  tmxt 

■  ae*  mlctalilua  wUeli  It  •rflnnl  •liuitl.l  in  tlu'  auihorut  Uiu 
dMsja.  TbU  mlenttl'kii  tud  rvtupeJ  iIil-  oi.t<^tTaLIC4ik  of  Dr. 
Klvin  at  Idndm,  In  the  mi^rrv  nf  a  Eun^  nttA  rpmhrkabtp  %c- 
(■oonl  of  MMpalim  acul  nipciliueiiti  publlihtil  ihr<'>'  ymn  \imiim 
In  iko  Npoit  of  tbe  Kn(llih  lanliBiy  ot&en.  Dr.  KInin  (Uirrl 
IhM  a  fntenliluit  wiu  tbv  cauav  uf  iht  ^fl^Mvn ;  bm  bi:  cuiumliKd 
■n  error,  for  Ih*  mloroblaa  i^i  b^  dtArrlbtf^  liaa  no  dnnf-|.U<kn 
wlU,  \hv  ettiau  of  nmff'l,  ThMUUft  by  hU  nlivortatlon  hnd  ayct- 
n>melb«  f.r)D4:ipiLl  dllTlcutry  Iu  a  knbwk-difc  uF  ltil>  .IktiAae  of 
Ibv  h(^.  liuvrlf  EriiEb.4i>)vtvi^r.  iibUff^  nit-xu  ili^AUn..  UiBl  In 
1891.  aeda^tu  In  ilii"  ir>unlb  ^f  Miir^'b,  Un'  itik'robiun  u1  rmffrl 
WMitfUntiiilatCbliABO.  In  .Viogrtcn.  by  I'rnrt'xoi  |ii-rnirn,In  a 
papfr  arhlfh  do««  frral  luanr  ui  IU  ambur-  'I^LiUEInr  i^uulil  Doi 
hBTo  Iktu  ac^Diinud  w&Lh  tlil*  ^a|'vr.  and  i  mytrif  vdIj  ItaTni^l 
uf  Ita  niBirncv  trij  n^mxty-  'llii>  nbHr^ailnn  c'l  11^  mlcmbUfn 
of  roHjHi  of  tbt'  but  hf  Tliollllcc  iltli'i  fniui  Ihc  Itlh  of  UanJi. 

It  Is  SO  rerj  •eldoni  iliai  InvMiigatlon*  on  this  side 
of  the  water  receive  any  notice  whatever  abroad, 
and  particnlarly  In  Franoe,  that  II  secma  a  pity  even 
lo  call  attfnllon  to  ihe  very  ftreal  Injaatlcr  done  to 
AraeriCEiU  work  In  the  ahuvo  niaieuieiii,  since  any 
revDgcilion  SI  all  i>  lo  much  Iwtter  thim  being  iuie4l; 
Ignored.  There  la,  bowov4T.  m>  much  of  general  In- 
terest ill  regard  to  tlie  gradual  development  of  our 
kuowleilpi  of  the  )|;erai  of  tbU  disease,  »u  nii(t-h  o( 
Interetl  in  the  sttccess  and  fnllurea  of  those  who  have 
worked  upon  It,  that,  aaldn  from  aor  desire  to  lee  his- 
tory porrfclly  written,  there  h  sulHclent  Incenllve  for 
ttaciD^  the  pn)|;rc3S  of  this  study,  wbicli  cuiiiiiieiii'ecl 
when  tbc  Qrit  real  light  was  breaking  upon  lliu  genu- 
theory  of  illa««a». 

l>r.  Klein  deserves  more  <Tvdit  for  bis  share  In  the 
discovery  uf  th«  iiiierut.'uci.'us  uf  swine-plsgiie  than 
31.  Paateur  aeens  Im^ined  to  grant-  In  1ST0  he 
publlslw^d  on«  of  the  Ural.  If  not  the  very  Dm.  relia* 
ble  mieroKopic  studies  of  Ihia  disease.  Thn  rnro 
and  skill  »hown  in  this  invntigntion  ore  more  appar- 
ent to-day  thill  when  tbc  details  were  first  published; 
and,  fllthough  h«  aiibM(|Uently  inndn  the  tinforliiuatv 
ml  Make  of  atlritnitlng  the  cause  -iI  tlie  dlarasi^  <o  a 
bacllltui,  this  fsi!t  should  not  be  alloweil  to  weigh 
sgalnat  hia  lomi'T  ami  really  vnlimblc  n'^ea^che^.' 

In  bla  an:oimt  of  the  inlcroaeople  npprarniicfs  <-f 
Ihe  intestine,  the  following  «eiiteuce  owun :  — 

"From  anilfven  btforo  Ibc  fir*t  tljen*  -rt  Dv<"ro»Jii  nt  Itti.  mil- 
cms.  %-lt-,  lahira  thr  rpliht-lnim  liriiln*  Id  brvpX  duwn  and  ^ 
■b«l  ffum  Ibc  •urtAcfl.  Ihvri-  ar«  foaud  uiOAtrv  *•(  m1rn»oiMl, 
whlrh  In  wni*  olnra  Dt«ni>)'  a  prat  portion  of  tba  lUbrit."' 

A  little  farther  ou  he  says,  —  j 

"Tlirr^  la  uDv  inoi*  pvlni  whlfb  1  Itrll^ve  d»trvc*  rnrofijl  at- 
unilon.    In  ibt  nWraUcm  nf  ihi^  bfjngQt.juatmonilDiia.l.  and  al 

■  llniE  aibm  Ux  HipriBclal  Kab  hiu  nui  bviuniv  r..'iuuvvii,  I  bava 
tevb  maaar*  f;f  iDJorvwcvl  afluair  fhivfly  Ui  llir  lU'iiu  nt  Iba 
papilla*,  but  at  attmt  placea  rt«cbtnff  na  far  di..ep  u  Ibc  InlUai. 

■  /,u  mtfteaC'oA  rfa  ntofW  it'a  fxrfcn  ii  taiiU  da  rlrua  m^rttt 
atUiutf  tie  tfUi  maAntlt,  faiTKua  el  TnuiLuaa.  (tmjiM 
mifai.  lerli.p.  IIM. 

'  Ktfpori  an  xht  to-r^\iA  taittic  QixyiibolS-tQnr  of  xbvjJkt^ 
by  I>ji.  KLaia.  Id  kaporta  of  Iba  m^llaul  i.fnpvr  uf  Iha  prtky 
couiirll  and  local  ■urammant  iKianL  Mtar  aarlaa.  Ku.  VIII. 
Kapiiti  to  I  ho  lArda  of  tha  (oddcJI  on  aelaDUItelnimUsBllflna. 
rK,  l!T«,  pp.M-ISt. 

'  I«e.  slt.,p.«s: 
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intflou  *1(in)i!a-  Tlmlllirjr  art  mloocpwd  ■»  pr^vM  bf  iTk'I' 
fonolttf  lilnjpfof  DUlfoiTQ  cwdciW;  thtmt  lumQ^mttln  ilfvp  pnt- 

b^aldCa  ri*1*1  llkr  netiori  at  CAanliv  |iuTA»h,  i«tth  vhlch  All  IhP 
nrtl  of  tJin  n.'iip  .M«jii>|KHr4,  Tlip^'p  tiruji*  of  inAfroiiui^d  lq 
localllf  (urrEB|Mnd  iii  ilir  |>i|>llliir.  Milnii-'^n  iliinutfini.-  «(  il" 
oati.bai  linilf<mlll  ilv  rovtrlnn  (I'lilii^inni,  •onii'lutuel  Ihl* 
barlag  cbiufthl  Inlo  «  ilry.  luml,  ^l^fcitor^t)  mitu,  olher*  cvn- 
UdDlovbriRi  •«  (Dialler  ndclN  fllkd  niili  Until,'' 

111  tlie  cxatniDiition  nf  tlic  rvi|>inilury  OTgnna  we 
arc  givrii  crni  ilroiigBr  cvl<lc^c»  f<>r  coiiiMKlIng 
tli«p  nrs^knlams  with  ihi-  ennn*  of  ih«  •irtpMi-.  In 
llii-  luiKroii*  iii'.'riilir;inv  of  Itic  nittrrJur  surfiitre  »t  tlie 
L-pigloiiU.  whidi  was  imly  Kllgliil];  uillAmud  iu  iu  sut>- 
mueou*  tttauc,  ho  (oiiii^  — 

"  LrrajiIwUc  isHtl*  fillfd  vlUi  ■Itrwroocl.  ...  Id  ihr  IntU 
traltfd,  Unn.inonivr  loHidMiilflpallnjipBin'  [oftbolunK]  I  tlini 
KTVM  nia*>ci  of  nlcroMfH  filllnv  up  oaiillUric*  anO  nin*.  and 

alau cmiulnf*!]  LnlpnikldtJcaitri'uiiiliin'rlf*-'  ,  ,  ,  'rltt^pUinnilM 
much  ■vfulkii.  um\  tuMnitv  mat  nuindviB.  muLlrtuuui  lajon.  of 
lDm[h4  of  lolorrpi^nYlF  'I'b^  frr^  ■vriA?'  of  1Ti<-  mtinbrHirlq  tn 
many  psfta  cisvcred  with  lhi»iD-  Hm  cEudnIlfn  AuM  it  Alxt 
ehargnl  nlih  iWma#bai  been  mvnllonril  hbitvr."' 

Wi!  bavr  hero  L}i«  rc^^nnl  of  t1i«  utililused  meant 
tiftoklntt  afX'c  llie  IniDi,  kiiiI  dntrrltilnit  wtint  he  ««» 
without  any  atlpuipt  to  ilrau  <M>iit:liigi<int  or  liuitil  ii|i 
tlioorivo.  It  wai  bi^forc  Kocli'.i  brilliaiil  liiTtHtiuii- 
lions,  idr.NllfyliiK  lli<:  nnrllhu  nnllirwU  ni  Ibe  ac^Uve 
principle  III  cliwbon  »lru«,  h.id  tvnt  iln-  lighu  Tlinm 
vtmt  still  IlK-grratUtdoubtaslo  wlielbpr  Tli^coiiUKf* 
wwrt!  twwntiiilly  animal  eell».  Tegetnblt  urgaiiiBm*.  or 
fhi'iiilcnl  polinii*.  It  would  have  l>i>cn  pii'mnture  to 
haye  prBv-titeil  Ui* micrococci  ati.li.it  iiiin> a*  Uiooame 
of  tii«  iii«(>!ist^.  lhuii);Ii  it  h  vt'nipii\  fn>iii  llii're  obter- 
valioiu  thai  tlicy  rxlileil  in  Ibi-  lissuui  of  the  body 
before  (he  dcAth  of  Ihi?  ittilmil.  We  hare  rnniic- 
Qiiniilly  two  i[U(>4lloD>  ti>  roimhlir  In  nn  Inijulrj  of 
this  klud:  r'lt..  IU  Wlm  I*  «[iiiit<)d  l«  priority  for 
<liscoT«ti[ig  and  dtrmoiiBiraiiiis  ihuprMeaceof  micro- 
cocci In  tile  t!*mes  and  li<|Uid>  of  dlneased  nnlmoli? 
and  (^)  Who  wai  flnt  In  jiroflnK  the  conitertlon  be- 
tween the  mioiococL-i  uid  Ihe  eeeantlal  con^iiiuent  of 
iLe  Tinu? 

It  icetni  vrryeviilent  that  Pr.  Klein  diirnvered  Ibn 
micrococci  na  carlj  na  llflli,  bill  ll  1>  equally  ov[dent 
thu  hl8  liive»tiguioti8  were  not  eiifflclent  lo  aliuw 
Ihal  this  panifilo  wu  Ihe  cauti*  of  the  iliti^aj^.  The 
fact  that  frma  lawr  oluervaiions,  of  an  cniireiy  differ- 
ent nature,  be  atlrlbiileil  Ihe  e.iuiip  to  nnolhcr  orgnn- 
lam,  tiiirely  run  at  lhl«  day  >telract  iioibltijc  from  the 
lneriteo[tbe]>ap«rfruiu  wbicli  lUaie  juii  (|iioled;  and 
It  nuel  eviuequciitly  be  acknonlcdged  ai  a  matter  of 
hivlorlciil  irulli.  the  daln  of  which  are  fnlly  recorded, 
that  Kkln  (luco?ered  the  iiilcri'ooccl  of  ewliLe-plajriie 
Iodic  before  ilicy  were*e«n  hj  ratieurandTliulllicr. 

We  can  now  poa*  to  a  brief  conaJilcniliMi  of  tlie 
investigation  I  wlilcli  wi-re  Iniended  to  connect  certain 
orgaiilamt  fountl  lit  the  tlMuea  or  llqulili  of  diseased 
and  dead  aniiTials  « ith  tlie  catiM  of  Uie  dieeaw. 

In  16T3  a  aocond  anil  rcrjr  eloborata  report  waa 
made  by  Dr.  Klein,'  in  which  lia  gim  experiment* 

■  toe.  ell.,  p,  M.  '  IMJ..  p.  i<o.  ■  H.U.,  f.  lei. 

*  R*pin  no  tntntlnui  pDriims-vniiriiili  ot  ihr  i>ie  (Hi.oalled 
ptt^rpbeU),  hj  Dr.  R.  Kkln.  K.lt.it,  Utf^n  -f  iht  inimical 
oIBm*  of  tha  Ueal  (inamiMal  beard.  IjMidae.  IKT  and  ITTS, 
|>p.  I«<»u. 


tlint  are  suppeMd  to  denwiislrate  Ihe  patboRciilc  na- 
ture of  a  *pocUe  buHhia  found  In  cerUin  It'jiiidK  of 
iltfeasnd  lios*.  and  eiiltlraled  for  teveral  (Knerallona 
in  tlie  aqtieous  liiiiDor  from  raliblu'  eyea.  Coniiiig 
lo  soon  after  Ilie  pttbllcaljon  of  Koch'*  reniarknble 
atiidlejt  of  the  llfe-bt»!or>-  of  Uio  anlbfax  bacillii!,  ami 
asreeinit  so  cloeely  wllh  them  In  all  important  re- 
appvls.  it  ia  ei-arcely  Ut  be  tlonbted  that  the  earlier 
cnncluilons  had  more  or  le^s  iiilliieiice  in  *haplng 
the  Inter  odcv.  While  It  might  bo  iutfrrttluB  lo  ibo 
tliei-lalUt  in  rnlcr  Into  dMall*  Id  n^tnl  to  the  <leff<^ 
ttve  metlKKls  of  i-tiliii atfoo  oeed,  the  iinaatlafactory 
reiulli  of  tin;  mlcroscitpic  examiiinliou  of  the  llwiie*  . 
and  firth  llquidi  for  Ihn  l>ai:illi.  iiml  the  Slill  mor« 
iiii»nU»factorr  rei'iilto  of  the  liiocnlatlon  experlmmls 
with  the  cultliAied  ortaniatiis,  our  spBC<'  will  not  per- 
mit tfaLi  al  present.  In  bebalf  of  a  most  Indefatigable  ^ 
worker,  liowerer,  I  would  call  attiMitiori  lo  llie  tad 
thai  IlilR  mlatahc  nf  Klein's  wai  not  >o  ei:iraurdiiiary 
Mil  may  appear  to  ninny  to^ay,  Wewi»e  ihe  nieibod* 
of  euUivatin;;  iind  studying  dipea«e-fen)i*  Iibtc  to  a 
large  extent  been  perfected  since  that  time. 

In  Ihe  iinine  year  a  ntiniber  of  persons  were  ap> 
pointed  by  the  L'.  S.  commiwloncr  of  agriculture 
to  invi!«tigal<!  the  diaease  Itnuwii  in  llii*  country  oi 
hog-cholera.  The  greater  part  of  ihc»  BtriiKl  but 
two  month*;  hni  Dr.  Drltneri.  having  reported  ibe 
dIaeov><ry  of  lh<>  dlhease-tcerm.  waa  allowed  to  eon- 
tinii«  bU  i n real  igat tuns.  In  his  Ortt  report.  I)r.  I>al- 
Torn  staled  tliat  the  diwane  was  caused  by  a  bacillni,  . 
which  he  natnnd  lladllai  sula,  bocauie  the  same,  to 
far  an  ht^  wm  able  to  IvHni,  wm  peculiar  to  and  char- 
acteristic ut  Bwinc-piai-iie.i  lie  saw  niicrocacci.  but 
rejC'i'^lcd  them  a*  bacillus  t;erm>:  Indeed,  be  stale* 
tbflt  he  constantly  oburved  one  of  tbcan  under  Ibe 
nilL'roacope  while  It  "  tiiiililed,  and  grew  lo  double  |u 
length,  in  exactly  two  hi'uni,'' '' 

'i'hii  report  of  ])r.  IJetniers,  coming  no  soon  after 
Klein's,  and  allrlbutlnji  the  viniletien  to  a  bacillus  of 
aubnlaniially  lhe?«amecburH(-ter«as  tlial  described  bf 
Klein,  while  the  lalier's  niii'rocoecl  were  mails  lo  do 
duty  aa  baclllu'  germ.",  — a  relnilon  which  had  been 
preTiuualy  n>crllH.'d  10  tlirni  by  the  mcdleal  ofHcrr  tn 
his  'preliminary  iiole."  IhoiiKi)  it  »»s  n<it  sniu:e«ted 
by  llie  English  inifstlgator  liiinBelf,  —  ilW  much  to 
confirm  the  bnclllui  theory,  and  to  conriiice  .iclen- 
tlfio  men  that  (be  [laraaltr  of  nnotlier  cnnLigloiis  (ever 
bail  actually  been  LsoIhI'mI.  aad  its  counecilon  with 
Ihn  di»cnio  demon  lit  nttcil. 

In  January,  iKiiii.  M.  Mi^gnln  publlahed  the  resiilta  . 
ut  a  tuicn>scoi>ic  exanilnalli^ii  i>t  ihe  blood  In  tfal«| 
dlieooe,  In  wliiirh  he  dv'cribwl  and  tl^iretl  a  lulerocoo- 
fill*.*    This  orgniilim  exUleil  in  single  graniilea,  and ' 
also  in  cliuii'ni  -ind  chain*,  and  agreed  <.a  closely  with 
one  subseitucntly  studied  by  me  that  I  repioduoMi  th* 
drawings  of  ii  in  counecilon  witli  my  report  written 
the  following  December.' 

I  DafarUHBiu  nf  agrtiriilter*.  8pvctel  re|iort.  Xfl-  IX  IttV, 
p.K. 

<  lAC.  «11.,  p.  U. 

'  BaviU  dc  niMcrliiii  vuIii'ttiislTe,  IMO,  pp.  M,  K. 
•  Drpinnioiii  of  af rlfuliure.    I!i|w4al  repcn.  Ne.  SI,  pp.  M, 
»1,  plat*  I^< 
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In  Iiii  HCMid  ivporl.'  I>r.  IVlnirr*  doM  nol  spoin 
to  bare  mib^riall}  ia"i|]fl«>]  tli'e  vefw*  rrlrrivrl  lo 
aliotc,  thoajth  Iw  IibI  b««fi  aiiidyint  ihe  diuji>e  ilitr- 
Ing  Um  whole  of  oiioibcr  yw.  In  dlictuaiiig  ac- 
cepted clxniacMlaan  in  hi*  mpplcniental  report,  ho 

Myi.— 

"AU,  Invmr,  trtia  lo  iic»r.  ll-u  [tiM*  I>rLIir)aiJ«l*> 
■■■MX]  bf  lb«n  HOiIrT  lb>  Buniaef '  BvHIliu '  •io  oirt  (cm  tliulxn 
orcDhaiw  (ia*i«.iis«l<>t*-aMHc*.flli»RDt,«r»*acllii).iUM> 
ito  Ml  uiiActso  nwLfmor^inHB  fKtnj  (lijliular  la  ruA^tliApvd 
SchlHsjtwiH,  iwf  ihlnvi  <lcn<JtdIr  cbarut«ltili.-«f  ibi-  mli'm- 
MOfiflr  fflfBirflf*  "C  ilip  ^hliomynnl'v  rtmwi-  n*  b^nn']  1»  nr-ni^ 
t>l>ta*;  (Oiwcquniity  iho  nunc  sdopii'il.  Budtlui.  wu  nul  wiJl 
(bOKD  ■siltnMaiillabk.''' 

At  1  li*T«  thovn  elsewbere,'  tli«  two  point*  re- 
fcrreil  lo  niiuld  not  exclude  an  mgnnlHn  from  ifan 
gnniio  iUoillnii.  Tli«  be»I-lrni>ii  ii  ImdlU  <*rtiilnly 
develop  fpoia  raiilnji  spore*  of  bd  ot«I  fann,  «a  »eei» 
unit«r  the  mlcTDAcope :  »oiiie  of  tlitse  *purca  mppraacti 
Tcry  c9o««ly  to  ijie  gbbiilnt ;  Mid.  If  tliey  should  be  per* 
t«et  iplirnrt,  lliu  ciai^Dcntlon  would  ant  be  aflcct'il 
iu  tli«  kiut.  Thn  nlJirr  point  —  ib.M  an  »r)»n1«n), 
moltiplyhis  ai  a  nilcrvcdccuH,  afler  a  lime  develnps 
Into  a  rod  jfiMjieJ  body  —  i*  an  id™,  thut,  allliougli  II 
Is  penitleiilly  prcisiiil  in  lorao  qiiartcri.  hu  never 
beeu  BciM-ptcd  by  tbe  but  aiiIboriile<,  anil  I*  tio  tiior« 
true  of  th<i  orttnnliin  In  ijumijuti  tbaii  of  olbur  lorins 
of  mlerococci,  a«  I  have  asiiired  my>(«lf  by  lonsi 
Mrle*  of  cultivaUoim.  Tire  (act  of  gritatcit  Impor- 
lanee  to  Ibe  |ircscnt  [U'liiJry  I*,  ib.il  up  lo  Ilila  Unie 
Dr.  lielmeri  eon-iilpn^d  llie  orvanisia  of  (Wiiie-plauue 
tA  be  rod-«bapHd  in  il>  ilevcIopeJ  fonn.  Thit  «up- 
planental  ipporl,  iu  whinb  the  flrit  doubts  nra  ex- 
preaaed  in  regard  (o  ibe  ornnnlira  beiiiK  &  r«*1 
baellln*,  iran  dated  six  vievkt  after  tlie  appearaiio: 
ol  M^jtnlB's  paper,  and  u'os  not  diitrlbiitcd  for  seven 
oreiicbl  mujulu  (ubicqiicnt  to  tJiis.  It  I*  lo  he  m- 
membcred,  iCti,  that  in  none  of  tbe  above  lnve*t)g»- 
Uons  wtiFR  any  ■uRIcieiil  precautioiia  I^en  to  eiclnde 
ntmotpberlc  uericB  fri'in  Llio  liquldt  examined,  and 
no  pure  eulliiatioiu  were  mnde.  It  wa»  llicrcfora 
a  matter  of  ei>n»lderat>ln  itrititil  ntieiher  tbe  orRniiisms 
d(*erlbnl  irerv  r«»ill]'  in  (be  bluod  svi  it  eiri'ulaled 
In  Ihe  living  aniuial,  or  wlieUter  tbvy  wer«  inlni- 
duced  poat  morUm. 

Tbc  third  report  of  l>r.  l»*tnier»  bean  Ibu  ilale  of 
Doc  4.  I<<t<l).*  In  Ibi*  it  was  siateJ  llial  Ihe  "  iwitie- 
playuv  St^liizupbyine  present  theiniclre*  In  different 
shape  mid  form.*'  Tli'  nimplrtt  form  it  that  fif  a 
itilCf«coc«u*.  Tbe  «e«L>ud  form  in  bi-pbericnl:  Ibe 
•pherieal  oell  Iiaa  ^luwii  and  beoome  eontracied,  or 
Indented  iu  tlie  middle,  forming  two  united  gran- 
ule*. 

"^■«v  bltpberttfat  9<f  htcAfitiyta*  «rp  Dlirtjn  mnro  or  loaa  nu^ 
nvrfla*.  afe  cilhfr  «1  r«1  ur  inuYtiiif,  tiiul  iwiuUx  ifiYrrML-d  M 
00*  •■rf  slih  ■  fliMpfliim  «r  poll' ll>gi' Hum.  wMnlii  AnwriT. 
!■ » tIB«dlilttf  flna  Ilial  I  h«a  nvn-r-n-ii  :i  moiit  oltli  Ilio 


»flf  ditrr  l,kOOil]aii]tiWrw,  and  thvn  iinlj  wblle  elm  Sdhkin- 
phjlat  vw  ■uiilaK."> 

•  DipMUnrnl  •<  (trlnallura:.     ^solal  rrpOfl.  K«.  K,  t/tl- 

ma. 

•  L(K-  <ll .  p.  •!.  '  apwini  n(Kin,  Xu.  SI.  p.  M. 

•  gfrttl  wpon.  Xn.H.  |ip.  ia»lW.  •  Lnr.  dL,  p.  ttl. 


He  then  goei  on  Iu  deecribe  Ib«  fotinnlion  of  a 
chain  of  bluplieHeal  element),  and  mention*  Ibe 
«Zlit«ne«  of  VKiglofta  mauei  a>  well.  He  liad  luit 
J«t  gitwi  up  111*  rod  orbaelllii*  form:  forbeMaiei 
thai  ill  Ibe  bluod  ami  pleur&l  exiMlaiiou,  wbeit  a  day 
or  two  old,  «»d  MmrtJmea  while  yet  tt**b.  rod- 
•bap«id  bnclierU  can  be  i>b»etvej;  and  it  appear* 
jirobable  Ibat  ttie  name  eomtltute  nnotber  furiu  of 
the  iwliie-placae  Sebiiupbytae.' 

Tlie  same  volume  contained  a  report  erf  Bilne  In 
wbirb  are  deialind  certain  rxperimeni*  and  obserra- 
timi»  on  til-*  tctiitopbytee  peciUUr  lo  lhl»  dite&se. 
Ill  l>ii>  report  wan  ^-iveii  a  ilescrlptiou  of  tbe  first 
succeiiftil  otteinpui,  a*  1  lielieie,  todenioustnitewbat 
tiilcra-orxaQluni,  If  any,  eiiited  in  Ibe  hlooil  Mul 
other  liquids  of  living  bot;*  aiek  witli  >irine-|)U|(il«. 
To  kec]i  Ibe  liquids  to  be  examined  tree  f  lum  all  sus- 
pidoQ  of  cuntaiHinaiion,  viieniiin  inbe^  verc  pr«- 
piml  by  drawing  to  a  point  tbe  tiro  end"  of  »  unall 
picee  of  glats  tubing  about  a  Cflh  of  an  Inch  In 
diaiaeier.  A  drop  or  two  of  wiiter  «a>  tben  >•- 
pitaleil  iiilo  Ihia  lube,  boiled  to  M'Viire  a  vacuum, 
mid  the  end*  immeil lately  sealed.  The  tube  va*  now 
heated  to  r«dnes>  to  •lentroy  any  bacteria  »|iore>>  thai 
nillibi  Btill  be  in  it,  and  It  wat  reudy  for  fUlUif  with 
the  Tirulcot  liquid.  In  u»e.  »  very  slek  beg  was 
liillcd,  a  vein  laid  hatr.  ■ometiine-i  Iwfore  the  animal 
was  iiulle  dead,  llie  va^nium  tul>e  was  pasted  tlirotisb 
the  ilame  of  ui  alcohul  lamp,  the  Bnely  drann-out 
end  forved  into  Ibe  vein  and  broken  acrou  Its  walls. 
when  it  tvould  inimedUlcly  All,  and  was  sealed  In 
tbe  lamp  a*  soon  a«  wlUidrawn.*  It  Is  plain  that 
such  tubes  i-oiild  be  prMterred  IndeHiiii^ly  for  exam- 
inaliou  wilbciit  any  suspicion  of  atmaspherlc  con- 
tnminntinn.  The  only  change  (li»t  cuiild  oceiir  would 
be  dit«  to  »  continued  tnultiplieation.  —  a  kind  of 
cultiratJou  of  tlie  organisms  wblcli  had  existed  In 
the  blood  of  tbe  living  animal. 

Three  separate  outbreaks  of  twine-plngiic  at  widely 
sopiLiatiid  points  were  investigated ;  and  Iu  every  one, 
I  found,  by  the  method  ol  study  jtisi  referred  to, 
Ibat  tbe  tu-iiletit  liiuM*  conUlninl  mlcroeoeel.  sin- 
file,  luid  in  chains  and  elnslcre,  but  uerer  nul  forms, 
except  In  those  nasca  where  tbe  lubes  ilid  not  All 
well.  IT  wliete  tbry  nest  imperfei'tly  sealetl.  And 
Mood  from  tbe  ni'rst  i-erfeei  of  llioe  lubes,  which 
eonlaineil  no  visible  organisms  but  microeocel.  pro- 
•Uicad  unmlttnfcable  and  severe  ca»es  uf  Rwiii<><plai[t]« 
in  iiiuculated  animals.'  Tli«e  were  the  first  ox|>eri- 
menls  in  which  the  vlnilonl  material,  preserved  free 
Iroin  (iisplcioii  of  altnosplLcric  eihniainlnntlon.  mu 
shown  lo  contain  but  n  single 'Pfcif*  of  scbtsophyu*; 
and  Uiey  were  conte'i"«'>''y  •^'•e  first  which  Indleaud 
nny  connection  betireen  the  inkroeocci  and  the  eaittiw 
llal  cause  ..f  this  disea-ie. 

In  bis  fonrtli  report,  Dr.  Detuier*  Males  iKisiliTeIr 
that  (ome  of  ibe  swine-plssiie  ot^nlsms  develop  « 
tasting  spore,  and  are  cbanited  Into  a  hclobacUriuni.* 
Itut  then!  Is  no  account  of  any  meaanrr*  adopted  to 
decide  wblrh  of  ili<i  fomi*  oliaerred  In  (lie  inipurs 
liquid*   examlneil   biul   existed  In  Ibe  boJy   uf   llM 

>  1««-  viu,  p.  IS*.      '  /»«.,  p,  H.      •  /«<f..  pp.  X\,  M. 
•  I  ii'tuniiit'iii  uC  ncrtculutn.    •annual  rrfari- im  snil  IM'J. 
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living  BiilniAl:  nor  wtu  thort  aiijr  ■ubitsnllal  ronaoii 
givi-i)  for  Ronnirli^rlitg  tha  l>e1obM''Eei'iiiiii  uf.  tirlniinlii^- 
U>  Ihi)  taiiic  &p<.i.'i«H  an  tlie  iiii[.'rtiruci;l,  or.  ir  Lliey 
hap)ieii<-i]  to  be  diffciiinl,  which,  U  i^ilher.  wms  iible 
tocai>*c  t)ic  iliieui?. 

The  iiimi^  v'lhiniv  <;oiila1»ii  mj  r«|>ort  bcRrIng  the 
lUtc  of  .Ian,  S7.  1882.  lu  llils  arc  dourln  of  »in:cc>«- 
ful  iiiuculaliuii  uperiuiMili  with  Ihv  sixlh  ptU'U  cul- 
livjtioii  of  inicrotiicct  uhkh  had  been  oblahicd  niiU 
cuUivntril  wlili  evrrr  pi'^cniilinn  known  to  i^ftcnci!  ai 
the  jireMPiil  ilay,'  It  wiw  Ihi;  Crsl  rt;il  wwlilnnefi  of 
the  jiutli«).-i.-tiU-  action  of  lhp»e  orKiiniiius.  It  wa« 
equally  talitlaelnry  with  the  expcrlintnli  of  UM- 
pMtriir  nn'l  'rimillloi';  xiiil  ilin  Inuoulnilniiti  wrrv 
niBiIe  Jbo,  17.  1881.  or  foutti.'>-ti  uwrith"  Wf^n-  1.h« 
Uiwovery  uf  thii  snme  orgiitii^m  b,v  tlii-Bu  fi-iilleinen. 
Thp  Rommniikattnn  of  t)r.  riKlmcnt,  rofurn^  to  bj 
M.  PaM.'iir,  a|iiii«rr.id  In  lb<'  /Imfi-fcafi  na(io-o(i«  fur 
Sfan-li  utiil  April.  1^^,  anil  was  n  r^tiiwi!  ot  lili 
»tiuliy»  lor  the  ckjinrtmciit  of  i«;ri<:ulHire.  In  Ihi* 
Mticb'  Imal.lM  ihhtki  Itmro  In  jiul  cnum.'  lu  lupjioBQ 
thtit  the  iii-j;Hiiir.iii  uf  »wln>^pl.iguc-  hu  ii  holobiic- 
terluiii,  or  md  form,  ami  n  rentiiij"  Bimiv.  ThPti'  aii", 
howi-rer,  no  iipw  nbiprmlloui  or  fipcriineuls  ruferreil 
lOi  thrrf  Li  no  ailillllotinl  proof  that  tlii.'  nuii'u- 
ctH-pi  •ei'ii  l>y  hliii  wiiv  iiul  ll[«  r»*iill  "f  ntnioiphcHi- 
coi I IxDii tuition.  —  iioibiii^  Id  show  tbat  ^>  [iiirr-  ciiltl- 
vntloii  of  tliMc  woiilil  produce  ll»?  >rr>va.w.  On  ihu 
olhor  hmid,  tliiF  iX'inniiliiin  wlitch  hr.  dPicribc!!  pus- 
WWr^  a  fla^ultutii.  ami  k  u»>viiie  ■in;^  or  perloil. 
lUilthpr  of  which  biiTfl  1  bveii  ab1«  lii  nbmnf  wltti 
the  triu  i^nii  ol  thli  dlit'ui!,  nor  with  Ibc  duwiy 
iHlcJ  niicrucuci'iia  ubich  eaiwci  fowl-cholnra. 

It  i«a  matlprof  reconl.  Ilii'rAfor«,  Ihac  th«  orsaii- 
inni  wtikh  i-nnniilutcji  iho  oause  of  »wiitr-plasu«  wa* 
tlrn  il1>ci>vcrr<l  l>y  Kli'ln  In  l^iS.  but  that  h«  fiiikd 
to  cotifH-fl  It  ill  any  way  with  Ihti  virm  of  the  liis- 
eaie.  aiid  afli^ru'arddi'oiK'luilPit  ili-at  liilopeiKli-il  hihih 
II  very  diffrrrnt  wblfopliylt-.  It  i«  al»o  a  iiiiiti>>r 
of  record  tJinl  I  »*ni  the  first  to  ilfiniiiiBlrati-  hj  satis- 
fM>(i>T7  luethodi  Ihnt  thin  nitcmnoccn.''  cxiiU  In  the 
liluud  iluritii!  the  life  i>l  thi^  anlninl,  Ihnt  it  can  lio 
cultivaiiii  jiifluk).  anil  thatthuiilxih  sitcei>««[vc  cut' 
Ilvniloii,  inniln  in  coDiiidi-rablv  i|iiaiilitivB  uf  ll<|uid. 
aiiil  whieli  ciiiilviinnl  no  other  fortn  than  rnicfococ- 
rua,  Blill  protliictril  Ihv  dlscii*f.  Nplib.T  fonli-ur  and 
ThtiilllEr.  nor  any  olhcriiivvsllfiaiot*  that  I  ainawar>> 
of,  havp  nitdrd  one  |i»rt!clu  of  rvidtncu.  i'.\cL-|>t  l>y 
way  of  coiiUmialioii,  to  that  pri-vinuBly  advanced  by 
int.  H.  PaaH'ur  i§  usually  viry  {Hudciilai  In  glHng 
credit,  but  bv  doei  iiot  avcm  to  be  ki-epiiii:  np  with 
ih«  progrcM  of  American  icieucu.       D.  E.  SALUOK. 


.VIGRATIOX  OF  BIRDS  IX   ESOLAyO.' 

TiiK  ^-uucral  ri^puri  of  tli«  couuuiiteo  of  th"  Brlii«li 
afaorlallon,  nf  which  t1i<*  I*  in  fa<:t  an  abatracl.  cuin- 
prlBfU)  the  i.'bwrTatloii' taken  at  lij(lilhtm»p»  and  llijlvt- 
vewelB.  niid  n  Ivv  special  land -slat  ions,  on  tli«  <^ait 

*  Ucpbrl  «f  (liu  wiDiiiliUf  of  ihf  Btlllib  BHwInllnn  tar  t)i* 
ad**ae«niivl  a[  •clfliior.appiilniol  lorUia  ponum  f>(  obWliitBK 
etesmijcin*  on  t)i>  mlM'U'on  uf  blnla  ■■  llcliIboiuH  ami  llfhi- 
■hlfWiUd  of  rojiorilTif  on  Uit  Munr-    {Kron  yivlvrr-) 


and  nest  powtB  of  Kngland  and  Stoiland.  iht-  coaatd 
of  trrlanil,  Ule.  nf  Man,  Clintiiicl  lilands,  Orkney, 
;iiiil  Sln-iland  !flo>,  llie  U«lirlites,  K.ar'KM,  Icelmid, 
ntid  Ifi-ligoland.  anii  one  lialltc:  bIbHoil  (Stevu*  Tjr, 
on  Mmns  Kllnl,  Zealand),  for  which  tlia  committee 
1«  Indebted  to  ['riifivMor  Li'iihen  of  Coponhatceti. 
Altoi;i.-th«r,  a  liiiridri^d  and  iiiiiuly-!iia  station*  have 
been  iitpplied  ivitli  si!hc.>dnlct  and  prlulud  i[iBlriic- 
tions  for  rosl'lprliis  obsiTvaltont,  and  rcturni  have 
iMten  rpcplvcd  from  aliniit  a  hiindrnd  ami  tweniy- 
thrui', — a  result  which  ia  very  iialUfaclory,  show- 
ing, a.B  it  docB,  llie  general  iuleri^Bt  taken  Jii  the 
work,  and  Ilii-  ready  co-opcralloti  giren  by  the  light- 
lipep«r»  in  ass  I  Hi  ng  Ihn  commlllpc 

As  in  preceding  years,  the  line  ot  antiimn  migra- 
tion luii>  been  a  broad  stream  from  eatt  to  west,  or 
from  points  bouiIi  of  caat  to  north  of  weal,  and  coter- 
ins  the  whole  of  lit*  eatc  Coa*t-  In  1A.S().  to  judge 
from  the  relumed  tichedulM.  *  lance  proportion  of  the 
lmmlgraiil»  came  in  al  Ibe  more  southern  tutione; 
In  ItiSI  Ihpy  rovnreil  llie  whole  of  the  eoat  coast  in 
totci'ulily  ei]ual  pruportlont;  but  In  IK.'t^  tlie  stations 
north  of  Ibe  Humber  showed  a  marked  pr«poti'ler.inco 
of  nrrivala.  .Mtogeiher,  a  vast  migration  took  plate 
this  year  upon  our  nait  cna«l;  the  heaviest  waves 
breaking  upon  the  iiioiilh  of  the  llnmbcr.  Flam- 
borniigh  Head,  llie  Fame  IsiamlB,  Isle  ■>f  May  at  llw 
enlra.iice  to  the  KIrlli  of  Forth,  and  again,  after  mtsa- 
ing  a  long  extent  of  the  Seoioli  coaat,  at  thn  Penl- 
land  .Slcerrien.  The  Hell  Ituuk  alio  came  in  tor  a 
sham,  although  appaivuLly  a  much  smaller  one  than 
Ibe  lale  of  3lay.  Thn  easterly  wind*  prevailed  ail 
along  our  east  coMts,  mnerally  tlrong  to  sales;  and 
the  aiicee»lon  of  south-easterly  and  easterly  galea 
in  Orlober,  brlwce-n  the  .Sih  and  S3d.  ueeurring  as 
they  did  at  the  iisiiat  llnw  of  the  prlnrlpnl  inlgrallon, 
broU'.;lit  v«st  iiumbeni  of  laiid-bird»  ro  onr  chores. 
Vntni  the  Faroes  in  the  norlh.  to  the  exln-tne  south 
of  England,  this  U  toiind  to  have  been  the  ease, 

Although  migration  —  that  la,  iUrm;!  ml^Talion  — 
on  onr  rjut  rouit  is  shown  to  have  exlcnikd  over  a 
long  period,  rommenrlng  in  ,Tuly,  and  vouiiiiulii|:, 
wlthbutslightinlertiiiMion*,  throughout  ihe  autumn 
and  into  (he  next  year  to  tha  ond  of  .Innuary,  yet  tire 
main  body  of  migrants  ujipeari  to  havo  reached  thn 
cast  coatl  In  Ortobor,  and  of  these  a  large  proportion 
diitiug  the  tirsl  fortnight  in  the  month.  From  the 
0th  to  (he  8ih  InL'tiisivi-,  and  again  from  the  Vitli  to 
the  l&lh,  there  ira*.  night  and  ilay,  an  enormous  rush, 
uuder  clrcunintancea  of  wind  and  weather,  which, 
observaljoiui  have  »lioirn,  are  most  unfavorable  to  a 
gao<l  passage.  During  these  porloils,  bInU  arrived  In 
an  exhausted  condtliou:  andwelutve  raa«nm  tor  con- 
cluding, from  ihn  many  reported  as  alighting  on  A*h- 
lng-»nittcks  and  vesiel*  In  the  Nortli  .Sea.  that  th« 
loa»  of  life  must  have  been  very  ronalddrabli;.  Large 
flighU,  also,  arc  recorded  as  having  appeared  round 
the  laulerus  of  lighlbousci  and  lightressels  Uiirlug 
Iha  night  migration.  Ki^ni  the  (lih  l»  the  0th  iacla- 
sire,  strong  east  winda  blew  over  [he  N'orth  Sea,  with 
fog  and  driiiling  lain ;  and  from  the  night  of  tlie  lath 
to  17th  very  similar  weaih«r  prenlled.  Mr,  W.  LitUe- 
wood.  of  the  Galloper  lightship,  forty  miles  »oulh-eaai 
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of  Orfonlnen,  report*,  ihu,  on  the  night  of  Oct.  A, 
Isrka,  *Urliii)E«,  Ir<w-*;«nt>wt,  Ulmlco,  ramnuinwrcnt, 
Rd-hrvuu,  eliaSiiichvB,  tiiiil  plovort  wvtv  picked  up 
on  tbe  ileck.  anil  that  it  \a  cBkuUltid  ihu  (rom  five 
liun^r«(l  to  alx  liundrcd  Mmck  the  ri^ng  uhI  tvU 
ovcthoud:  a  larm  proportlMi  ol  lhc*i>  vcn?  larki. 
TlwuHnds  ot  birds  u'«t«  iljrinx  round  tfaP  l»iit«rn 
from  11.30  p.m.  to  4.  W  a  «-,  llipir  wiiile  br*»)ls,  »» 
the;  ibalicd  10  and  fro  iii  tlie  circle  of  lighl,  hnving 
Um  Appearance  ot  a  li**Ty  snnv-Mniin.  ThU  isxt 
npeilM"ulbv^tUan<\  ISlli:  and  ou  tlie  nlelii  ot  ll>e 
ISlli  a  hunJml  ami  iixij  ww  picknl  op  on  deck, 
incliullns  iajka,  UartliiK*.  tlirualiM,  and  twct  red- 
br«a<1>,  II  was  lliou)|lil  lliat  a  ihoimnd  itrtick,  nnd 
wilt  uvcrlKanl  Into  tbe  Ma.  It  is  only  uu  dark, 
rainv  n[i,-ht>,  irlih  nitov  or  tog,  Uiat  sue!)  cunaltlm 
occur:  when  l!io  nlghta  ar«  iltlit,  oriuirilanrisKilr, 
the  btrds  fire  (lie  iantrnis  a  niile  berth. 

irndoublmllT  the  principiU  feiitiiru  of  (be  aiiliiinn 
migmlon  liai  b™n  tlic  i-itr»ordinan  "liundance  vt 
tha  {Dtd-cre*l«il  wrr.n.  Tlie  fllglil*  appnar  to  lutvc 
eoToicd  not  only  ilie  eaot  eoa^t  of  E»zUn<l,  but  to 
Itave  citendvd  •uiilhnnl  to  Ihe  Chnnriel  (•lalidF<,  and 
nonhwnnl  In  llic  Fiiriwa  (•ne  reporl.  Kant  caut  of 
Scoltaod).  Uii  ilie  na^t  coa«l  of  KtiKtniii]  thcj  are 
reconM  at  ti»le>>t  ihiin  iweniy-vne  staiioht  rrotn  tbe 
Kama  lalandi  to  lliv  ninnii  li;;hl1ioti->c.  (Juernsey, 
and  on  tbo  ea*t  c(>avl  of  Sfnilanil  ni  the  duet  ilatloo* 
from  iIm-  I*1e  of  Miiy  t"  .■^iinbiirch  He-oil;  at  wlilch 
latt<T  alnliuii  tb^^y  liave  rarely  been  sei^ii  in  pr«viotin 
j«stn.  Mr.  liarriocli.  writing  fn-m  IjtiTiick,  sajit. 
"  In  Uie  eiriilnti  of  (V>.  'J  rny  alli^ntiDii  wiu  called 
to  a  larjje  lloek  of  biid»  croatlng  ihf  tiarttor  from 
tli«  Iilntid  of  llrcuay:  ntiH.  uti  euni!ii£  tr>  a  k{i«(  on 
Ihe  fhor«  whrm  n  niinibi^r  bad  t.ikvii  refuse  from  llie 
atorn,  I  foand  itir  fli>r.k  to  mithlil  «f  golil^rrcsu  and 
«fewSre-cre6l«iuii<i(iR«i  ihein.  TtieEo)')-i'''t»l*'[>rnad 
over  the  entire  island,  aiid  were  ubierveil  in  c<in*liler- 
abk  number*  till  the  middle  of  November."  The 
eailiest  noilrvr  on  tlte  r.vt  cnait  is  Au$.  C;  Ihc  InicM. 
XoT.  S.  or  iiinety-lwo  days.  They  arrival  oomcirliil 
•parlnsiyin  Ausiuiit  aai)  SepUniber,  and  in  enoimoni 
ntunlicn  In  Oclober.  more  espeeiully  on  tbe  ni^'tilH  of 
Oel.  T  anil  12,  al  tlie  latter  dale  uiili  Ihu  wocnlcouk. 
Tlua  lll)Cl>t  appear*  lo  ha imt ended  nerm*  Engtnnil 
totbelriiUeuoit:  forou  llicnit-btuf  tli^lSIb  a  dozen 
Unirk  the'  lantern  of  tlie  Tunear  ICuek  ligbtliouse. 
and  oil  ibe  nifitii  "t  thi-  l-lili  tliey  were  continually 
■triking  alJ  nlfhl.  Diirinj:  thn  ntiliimn,  enomioii* 
niimbere  en».-i«l  Ilrli'^oland.  inure  evpecially  in  Oeli>' 
b«ir.  On  the  nlf;tit  Imm  the  SSIh  to  Ihe  2001,  Ur. 
Gnike  reBi»t)(*,  "  Wi-  have  had  a  pnrfecr  >torm  ot 
gold-cr<9tS,  perciiliu;  on  the  IrdjM  of  the  wlrnJow- 
pBim  of  the  lighlhoiue,  preening  tlieir  feallien  In 
iLe  K^re  ot  the  lamp*.  On  the  20lh  all  llie  Uland 
•wametl  with  tbero,  titling  the  gardens  and  over  all 
tbeeUff,  —  hundred*  of  IhniiaaniliL  ilyl)  a.m.  m<M 
ot  IbBm  bad  posied  on  again."  Mot  Imr  remarkable 
waA  tbe  iiT«at  thrcc-dnyi'  flighE  of  tbe  common  jay, 
pwit  and  acroM  Heligoland,  on  Oet.  0,  T,  and  8. 
Tliaiutiudaon  thoutanda,  without  interrapllon,  passed 
OB  OTei^ead.  north  and  south  of  tl>o  isUitd  too, — 
miJtlluilM  like  a  continual  itreaoi,  all  ^Ing  earn 


to  we*t  In  a  strong  south-easterly  gate.  It  would 
have  bwii  InierMtins  It  w«  had  been  able  to  corre- 
late this  miKniiiou  ot  Jays  with  any  vMble  arrival  on 
our  BiiglUh  eoaai,  but  in  nuue  of  Ibe  twtum*  I*  any 
mention  made  of  jays.  Subaeqtiently  we  have  re- 
erlved  numeroiin  oollcai  ot  exlraonllnarj  numbers 
seeti  diirlnji:  the  n-intei  in  our  Englif'h  uoudUnds, 
This  teem*  esi)eciaUT  to  have  been  ibe  caie  south  ot 
a  line  drawn  from  Klnmbnrougb  Head  to  Portland 
mil  In  IhiriRL  Addlii<>n«and  iinn«iiiil  niinilier'  were 
also  otnerved  at  Ardeu  oti  Loch  lioniond  nide. 

Tbe  retnrm  allow  very  clearly  tliat  ili«  spring  Ilne4 
ot  migration  follow>>il  by  blrili  are  tlit^  lanie  a«  those 
in  tbe  autunin.  l>ia  uf  C'lime  In  tli9  reverse  diivetlon, 
— fron  w«st  and  norlh-west  to  east  and  smith-east. 
Another  point  nnrih  noiliig  is  the  nceurreiice  ot 
manysprelos  In  qprlnj  at  Ihf  same  stations  fiviuenled 
bv  the  specie*  In  KUtauiu :  lhii»  double  reoordii  occur 
al  Ibe  Mull  ot  Galluu-uy,  Bell  Kock.  tile  ot  May,  as 
well  as  at  some,  EijgUsb  tu 

A*  this  1»  Ibe  fiMiTlh  report  inaed  by  tbe  coiumit- 
lee,  we  may.  periiNp*.  with  tlie  niau  of  facia  al  oar 
disiKMal,  be  expeeteil  to  draw  dednctloni  which.  If 
tliey  do  not  explain,  mayacrvo  at  Ie*st  to  throw  some 
llsbton  lli«caii><(4  Inllriendn);  tliemlgmtluDOlbltdt. 
We  mi^jht  nnvinably  reply  Ihal  U)e  work  umlrrtnkcn 
by  u*  u'os  not  to  tlieoriic.  or  attempt  explannllnn*, 
but  simply  to  collect  fneti,  .inil  ubntale  (hem.  This 
we  have  onileaToreil  to  do  )n  lli-.-  nliurleit  and  slro* 
plesi  manner  eouslsteni  with  occuney  of  detail. 
There  U.  however,  one  dreumilancc  whleh  can 
(Cnrcely  fall  to  prirtent  lt>nlf  to  lhi<N<  who  have  fine 
carvfiilly  into  Tbe  report*  Itiiied  by  the  committee; 
nninety,  the  nurrellous  perslilcncy  wltii  which,  year 
by  year,  birds  follow  Ibe  same  tines,  or  tnval  high' 
v*jt  of  miuratlnn,  when  appnkscbiiiic  or  l««vinK  our 
shotv*.  The  constancy  of  these  peri'itlkal  pbenomona 
Is  suggestive  of  some  settleil  law  or  principle  govera- 
inn  the  movement.  It  Iseloaiiyevltleiit.  from  Ibe  tiiCt4 
already  nt  our  dihpiMiil,  tlial  ibere  are  two  distinct 
nii^niltDiis  coiiig  turward  at  the  same  llaie.  —  one  tbe 
ordinary  flow  In  the  spring,  and  ebb  In  the  aulumn, 
ai-TO«  Ibe  wIkiIc  of  Kiiroiie.  A  gnMl  mlgnUarr  wave 
move^  luand  rr»m  tlie  iie><ilii|E-4|Usriers  of  ibe  birils, 
in  the  coldest  part  ot  llieir  ranee,  —north-cast  in  Ibo 
spring,  and  wutb-went  in  Ibe  autumn.  Qiiitc  Inde- 
pvndnnt  ot  ihls,  there  It  a  eontlnnal  tlrram  ot  Immt- 
grAiils,  week  l>y  week  siid  month  by  moiilb,  to  Ibe 
eaaUnn  shuivs  ut  there  inlands,  coming  direelly  across 
Europe  from  ent  to  west,  or  more  oommonly  four 
points  south  of  coat  lo  norib  of  ireu,  and  tlie  rrvono 
in  lb«  spring.  Tbetw  IminlgranU  are  mainly  com- 
po<ei]  ot  tho^e  commoti  and  weli-known  «i|)ecie4  irblch 
aniiuntly  make  these  islands  Iheir  winter  iiuarleTa, 
nnd.  M  a  TuW,  lake  tbe  place  of  nur  summer  bird*. 
They  come  In  one  broad  eln'nm,  but  denser  on  sooie 
special  lines  or  liighwayt  than  others.  Cutting  the 
line  of  orilUiiiry  migration  al  nearly  rlglil  angles,  one 
flnnk  liniibri  Ihn  Orkney  and  Shetland  Iiirs,  pouring 
llironch  the  Peiitland  ITinh,  aren  touching  tbe  dis- 
tant Faroe).  The  soutliem  9t\uf  CtostM  tbe  C'hauuel 
Island*,  shapinti:  its  course  in  a  north- westerly  direc- 
tion to  the  Knglllti  coast. 
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UPAyO-S  UGHTSmG  PROTECTION. 

A  jpraetlfal  Wcnlitr  /m  li'i!ttni.a'i-iirKlnti"n.  By 
HKKIiY  W.  Si'*x«,  Nob  V<n-k.  Van  NaKtraad. 
I8«a.    'Mp.    8». 

Ti]i»  is  X  n«w  :in(l  cnlnrgcd  edition  of  tlie 
author's  treatise  on  lightning- protection,  [lab- 
lisbed  in  1^77.  The  booli  cunlains  altogether 
too  many  good  things  to  be  bad,  and  too  iiutity 
bad  tbings  to  bo  entirely  good.  Tliere  is 
u  wholesale  eouilenmution  uf  nil  Hyslcins  imd 
mHthixIs  olJier  than  lliose  duscrilwd,  which  is 
a  little  jwi'iiIi-xMig.  nntil  one  diix^ovcrx,  nnd  in 
furt  the  tinlhnr  ei>iifi;;isit?i.  Hint  it  is  issued  with 
a  view  of  (rlffeling  a  general  inlroduclion  of  n 
patented  system  of  I igh tiling- eon diiclors.  TUo 
bu^neas  air  wliioli  pervades  th«  whole  is  thus 
clearly  explained. 

The  author  fi-ennently  pronouneca  againat 
the '  lightning-rod  men  and  Bciontiala.'  attribnt- 
ing  the  blunders  of  the  forniei-  to  the  miittaki^it 
of  tJie  latt«r.  A  brief  exaaiinnlion  of  his  liook 
will  sulltev  lo  fully  aequit  him  of  tlit^  c'hnr)i;« 
of  belonging  to  the  latti-r  e-hiKX  ;  and  it  iniiKl  be 
vonfeKseil.  tJial  the  many  cxwUeiit  rnles  whieh 
he  has  eniiih:i»ized  ol'lige  us  to  ntnk  him  coii- 
sideiiibly  above  the  genei'nl  average  of  the 
former.  The  genei'al  principles  of  lightoing- 
pi-utection.  as  presentetl.  are  in  the  main  cor- 
rect;  and,  as  general  principles,  they  deserve 
a  wide  disaeininatioti.  The  parlioular  system 
tiTged  aa  the  only  ellieiimt  one  is  more  compli- 
ejited.  and.  even  if  it  were  not  patented,  more 
ei^liensivi?  than  itt  neeeasury.  Some  novtd 
stntcnx-nts  nre  made,  coneerning  wliat  liglit- 
uitig  •  will  ilo  ■  miller  certain  drenni stances,  in 
the  same  jMirngiaph  in  wbieli  the  authoi*  Iw- 
inosns  the  ignorance  shown  by  scientific  men 
OQ  the  subjcel.  of  lightning -protection. 

The  author  does  not  seem  to  be  avraiv  of  the 
exlstenoe  of  what  is  doubtless  the  moat  eonj- 
pU-te  and  authoritative  treatise  on  tlie  subject 
yet  published.  —  the  elatorate  '  Iteport  of  the 
Itghtninji-i-ud  eonfurenoe,'  cdil«cl  by  G.  .1.  Sy- 
inoni,  F.lt.S.  This  eoiiferenci-  was  made  np 
of  delegates  from  the  l.und»n  meleorologii'iil 
society,  tlw^  iioyat  institute  of  RriliKh  nrelii- 
l«cla.  the  I>ondon  society  of  telegraph  cngi- 
necrs  and  eleclrieians,  the  l-ondon  physic;>l 
society,  awl  two  co-opted  members,  I'rofs-  W. 
E.  Ayrton  and  D.  E.  Unghes. 

The  examination  of  the  various  problems 
presented  was  exhaustive,  and  the  code  of  rules 
for  the  erection  of  lightning- conductors  pub- 
liNtMHl  ill  the  report  U  aimple  anil  easily  nn<tt:r> 
stood.  The  jiroper  eon^tniction  of  au  eflicient 
lightning'O  indue  lor  is,  afl<rr  «11.  a  matti.T  of  no 
great  dilllcully,  and  of  coraparatircly  litUc  ex- 
pense.    'I'be  inaiignr«tiou  of  a  proper  system 


o(  testing  conductors  would  certainly  n-ve,il 
some  astonishing  faeU  in  regard  to  the  etlicien- 
cy  of  rods  as  generally  erected.  <-labi>rate  and 
expennive  as  they  often  arc.  The  wide  circu- 
lation of  the  rules  aiioptcd  by  this  conference 
would  undouhl^'illy  he  the  means  of  bringing 
uboul  a  muih-nccdcd  reform  in  this  direction. 


COttirs  'HIE  PPLAHZE.' 

DUpflatat:  Vorlragt  aat  drm  gfti'Hr  rUr  hoianik. 
Von  Dr.  Fkkdi.VA.no  C«h\,  profcwor  an  lier 
UuivrtrsilJit  »u  Breslau.  lireiJiin.  Kern,  1882. 
8  +  il2  p.    4». 

Tiri.»  oIntKiratcly  gotten  up  book  of  over  live 
hundred  p.'iges  comes  to  us  as  .i  contribution  to 
general  literntni'e,  and  does  not  address  itiielf 
lo  the  scientific  botanist,  except  as  he  ts  inter- 
ested in  a  popular  presentation  of  botanical 
facts  and  problems  with  vthiob  he  itt  Hupimxed 
to  be  more  or  less  familiar.  Dr.  Ctthn  beliews 
it  to  be  the  ilnty  of  those  versed  in  any  brauch 
of  science  l>i  pro<]iice  n  literature  which  shall 
invite  a  large  circle  of  renders  to  an  interested 
ncijuainlance  with  tlicir  chosen  science.  •'  Nor 
arc  they  lo  recoil  from  this  task,"  says  he. 
'■  bcc.iuseof  the  dilDciilties  which  preienilUem- 
"clvcs  for  satisfnctory  solution,  or  lteeause< 
[lopnlar  nrilings  on  natural  science  have  htien 
undorvahied  hy  many."  Actuated  by  hiseon- 
viction.  Dr.  Colin  has  collected  lhi>  addresses 
wliicU  he  delivered  at  various  plai'i-s  in  Ger- 
many between  the  years  \»'i'i  and  l.S.SI.snd. 
while  retaining  their  original  form,  has  remod- 
elled them  sullleienlly  to  liring  them  up  to  date 
and  compact  them  inUi  a  sliiii«'ly  whole. 

In  the  preface  the  anilior  sets  forth  a  dilH(;ulty 
which  besets  the  [Kipulsr  lecturer  on  scientili« 
topics. — otic  which  doubtless  eveiy  one  who 
has  tiicd  this  style  of  address  has  fully  retal- 
iated,—namely ,  tlie  meagre  knowleilgc  aiKl  liaxy 
eomprehension  with  whieh  the  Miajorily  ofhear- 
era  listen  to  his  woiija.  tieeessimtinji  su  long  a 
<lwelling  on  the  eleiueut.iry  faclw  of  the  topic 
that  little  lime  ia  left  for  the  <'onsideration  of 
tlie  inure  rewiulite  and  inli-reittiiig  points. 

If  we  may  hi-  allnwcil  lo  judge.  Dr.  Cohii 
hiw  overcome  lhi»  diiliculty  to  a  large  <Kgive 
in  a  very  i)a|ipy  manner.  He  <levotea  the  first 
lecture,  entitle<I  *  itotnnical  problems.'  to  a 
brief  historj-  of  the  development  of  botany,  ami 
an  esplanatioD  of  some  of  the  elementsry  prin- 
ciples of  the  science,  thus  paving  the  way  for 
subaequeot  discussion  of  more  xpecinl  matters. 
Some  Idea  of  the  variety  of  the  to|iic»  tre.-tted 
ma^v  be  gained  from  the  titles  of  the  sixteen 
lectures,  wliitrh  an-  a.*  follows  :  ■  Bot.-inical  jirob- 
Icips,"  '  Goethe  as  a  botanist.*  *  The  cell  state,' 
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'  Light  and  life,'  '  The  plant  cKiIcnitnr,'  •  Ffoiii 
pole  to  equator.'  *  Ftoui  wn-levcl  to  cIiTiial 
anow-'  -What  tho  Ibrest  tcll§  of  itself.' 
'  (Irafif*  uihI  wtin;.'  'The  rose,'  '  Insect! vo- 
roiist  plitntK,'  '  liotanlcal  studies  on  the  sea- 
slion-.'  '  Tliu  world  in  u  wfttcr-drop,'  '  Btw- 
toriti.'  *  Invisible  nicmii'-M  in  Itieair.'  'Gardens 
in  nncii^nt  and  uioilcrn  linics.' 

'I'he  lectures  are  wriltt-n  In  an  cnlvrtJiining 
etylr,  and  varj  in  intprcst  as  little  iu>  the  in* 
equalitr  of  th«  subjects  wilt  allow.  The  two 
ou  ■  Light  and  life  '  and  *  Tho  cell  state  '  aro 
es|)cci:ilty  tappy.  particularly  the  latter  in  an 
apt  comparison  of  a  plant  to  a  state. 

Till'  (Ii-Kign  uf  the  book  la  laudable,  and  ita 
I'xi-cntion  ndminiblo.  We  con)mcnd  both  as 
nioilcU  to  our  Anii-rieiin  biologiats  and  ptiyai* 
cist:s,  nho  owe  it  to  till'  Auieriean  public  lo 
proridc  better  oppor  I  unities  Ibr  a  geni-ral  ik:- 
t{UaioLane«  with  scientific  problems  and  mctli* 
ods. 


REPORT  OH  SORailUM-SVGAR. 

tnettti^lian  of  the  ici«allfie  ami  tconomic  rtialumM  o/ 
lilt  torghim-tugiir  imltitiri/ :  buiiis  n  rnpvrl  lunde 
in  rcsponne  to  n  tcijiicst  from  the  Uun.  Guorsu 
B.  Liniii);,  U.  S.  cuinmiiuioiittr  <i(  iif-ricuiture,  by 
a  commitm  ef  the  Nalluiial  academy  of  sciences, 
^orember.  ISW.  Waahinglon,  '  Gotemmtni, 
1883.     193  p.     S>. 

A  ruiKiixu,  whivb,  if  not  the  moat  impor- 
tant, is  certainly  tin-  iniwi  proinint'nl.  ui^ricnltn- 
ral  problem  of  the  ilny,  i«  that  of  the  prolilablc 
production  of  sugar  from  «>rgliirm.  Tiio  es- 
pcrimeols  made  dnring  llie  last  few  years  at 
llie  r.  S.  department  of  agriculture  and  else- 
where have  attracted  general  attention,  both 
on  account  of  the  ifitere6ting  scientific  questlOOS 
ini^oKiid.  nnil  -ilill  more  betause  they  promise 
to  crenU^  a  ni:!W  branch  of  njjricultiiral  indiiitry, 
and  to  greatly  ciilargv  oin-  domcalic  aiipply  of 
sngar. 

The  report  of  the  committee  of  ttie  National 
academy  on  this  siihject  must  picivc  very  vnlii- 
able  to  all  interested  in  the  pnmidlion  of  this 
Enfant  iodnstry,  because  it  contains  a  very  full 
atinuuary,  prepaifd  by  thoroughly  conijietent 
and  impartial  persons,  of  all  that  has  been  ac- 
compli k  lied  in  this  direction  up  to  the  date  of 
Uie  n.'ijort.  and  Uiiu  collects  in  one  publication 
infonnniion  pruvioiialy  scattered  Ihi-ough  nu- 
merous stale  niid  other  rc|]orts.  That  the  u'ork 
has  be«n  well  done  i^  rtullicii^utly  guaranteed 
by  the  names  of  llie  cumin iltt-c.  They  worr 
Prof.  William  II.  Brewer,  I'll.  Ih.  of  llw  Slicf- 
field  scientific  school :  Prof.  Chnrks  F.  Chand- 
ler,  Ri.D.,  of  Columbia  college;  I'ror.  S.  \V. 


Johnsou,  AI.  A.,  of  the  SlierHeld  s<-ientitlc 
school;  i^of.  B.  Sillimoo,  M.A.,  M.D..  of 
Yale  college  ;  l'ix)f.  .1.  Lawrence  Smith,  M.D., 
late  of  the  University  of  Louisville  ;  and  also, 
not  of  the  academy.  Gideon  E.  Moore.  Ph.D., 
of  New  York.  Prof,  C,  A.  Goesamaun,  of  the 
}iIaSHacJiui«:tt»  agriciiltnml  oolite,  waa  iiIno  n 
DMimher  of,  and  acted  witli.  Ih«  conimiltcv  until 
Sept.  13,  l**.S2.  when  he  resignoiL 

The  oommitlee  begins  itA  report  irith  several 
pages  of  dtntions  from  earlier  (chiefly  Ameri- 
can) investigations  upon  sorghum  as  a  sugar 
producing  plant,  showing  the  coollicting  opin- 
iona  upon  almost  every  essential  point  of  the 
subject  entertained  by  the  autborltieit  quoteil. 
On  such  )>oini3  as  the  kind  of  sugar  pn.-«;nt  in 
the  juice,  the  best  variettea  of  soi^hum,  ihe 
prO]iiTr  timi;  for  harvesting  and  working,  etc., 
diametrically  op|K>»it<t  opinions,  eaeli  by  rcpu- 
lable  authorities,  are  (pioted. 

This  was  the  state  of  the  qnestion,  when,  in 
1S78,  the  U.S.  department  of  agriculture,  by 
its  chemist.  Dr.  I'eter  (.'oilier,  began  its  well- 
known  investigations,  which  went  far  to  decide 
many  of  the  itointajust  spoken  of.  Thla  work 
the  committee  does  not  review  iu  detail,  but 
eonlenta  itself  with  a  favorable  crlticiam  of  the 
analytical  methods  i.-mployiK],  and  with  jRiini- 
iiig  out  tile  maU^rial  value  of  the  rcaults  and 
the  need  of  further  investigation. 

Al  the  lime  when  this  n')K>n  was  pTr(iared, 
the  successful  work  of  the  department  of  agri- 
culture consisted  chiefly  of  chemical  examina- 
tions of  soi^hiim'Juiee,  attempts  to  prorlucc 
sugar  from  it  on  a  uiaiinfacturing  scale  having 
proved  partial  faiUiies  :  tlie  committee  tliorefoi-e 
closes  ita  leiKirt  with  brief  accounts  of  the  re> 
HultK  uf  prui:lical  attempts  to  make  sugar  ttom 
•onchum.  jVmong  tlu-se  ate  noted  two  failures, 
and  seventeen  caox-*  uf  more  or  less  pmnoiinced 
success,  several  on  n  manufacturing  ncjiIc. 

In  nn  ap|}ci)dix  arc  oiillected  divers  iut«-re»t- 
ing  paiM-is  bearing  upon  the  snbjirtrt  of  the  re- 
port. Nome  of  ihem  present  fuller  details  of 
es|>erimcnts  referred  to  in  the  report,  and  some 
uoulain  accouulsof  later  successes  in  sugar-pro* 
dnctiou.  lliis  [lortion  of  Uie  report  concliidea 
with  a  '  Bihiiogiaphy  of  aorghum,'  which  can- 
not fail  to  he  of  great  value  to  lincst^ators  In 
this  field- 
It  is  <-vtdent  from  the  facta  collecleil  In  Ibis 
report,  anil  from  llic  <^xiN^rience  since  gaiiiMt, 
tiiat,  will)  skill  in  working,  sugar  cin  be  snc- 
ci.-«sfully  made  from  surghtini.  It  Is  .ilsu  e<iual> 
ly  evident,  that,  without  that  skill  and  the 
pro|>er  appliances,  failure  is  more  |>robaliIe  tlian 
BucoesA.  Kiru])  can  oaeily  be  made  from  sor- 
ghutD  on  ft  domestic  scale,  but  not  sugar. 
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Finally  this  report  mkfis  vi^rj-  tviili-iil  tlie 
ni.-(-(I  for  IVii'tlier  in^'estigfltion  in  n'^iir<l  U>  »ii>'ti 
iin[  in  riant  poiiits  as  tlip  lie?t  variiMii'is  of  i-am-, 
am!  tlio  liosaibility  of  their  improvement  by  e<> 
lection  :ui<I  orossiiig,  the  most  suitable  soil  for 
sorghum,  tin--  elfi-ct  of  fertilizers  on  its  gi-owtli 
nnd  content  of  vugnr.  the  mctliods  of  extraet- 
liig  the  sugar  frtun  Mic  pane,  nn<l  the  prevention 
of  losses  in  the  rnrtticr  ironttnenl  of  the  Julci?. 
In  a  word,  while  siigjir  can  bit  inaili-  IVom  -lor- 
gliuin.  it  yet  rem.-iin»  to  be  sm^n  how  i'conom!> 
cully  It  can  be  manurnctureil.  ami  bow  com|ilet<(- 
Iv  tlie grvRt  waste  invohed  in  the  present  crude 
prof'eaiM's  oan  be  avoided  ;  and  the  committee 
closeit  ilj*  n-iKH't  by  urging  iijion  the  U.  S.  de- 
partment of  (^rieiilUiie  eii]M--eiiilly,  the  duty  of 
continuing  Iheinvi-atigationawiiich  have  already 
vieldcd  hiioIi  iin|iorLanl  itisiilts. 


HAN!fS  CLlAtATOl.Oar. 

llandbueK  iter  l-Umalalogie.  Von  Ih-.  Jr'i.ii'i' 
UaxX-  StuttKaJt,  /.  EngelkoTn,  1883.  (Hlblio- 
Ibek  gvoer^phitchcr  htudbucber.)  lO-fTQI]'- 
80. 

TiiKRK  arc  many  treatises  upon  the  subject 
of  climtttD.  The  larger  number  of  these  are 
dcvotetl  t">  the  iNjiiaEderalloii  of  the  ajweial 
charaeterijilies  of  tlit  elimalc  of  nome  parltcil- 
lar  eoiintry,  and  rontjiin  nunierou!!  ^uitiAtics 
derived  from  mcl<'orologi(iil  obiirrvatiouj*.  to- 
gelher  nith  a  de.srrijilion  of  the  jintvailin^ 
weather  eondition*.  A  few  iliscn»s  llie  snhject 
froHi  a  broader  stand-polnl.  and  take  aecoiinl 
of  the  geuerai  eoodition*  which  prevail  over  a 
lni);e  area,  with  their  ciiiieesiind  modiliealiona. 
The  trc-atise  before  ii8.  however,  dilTei»  fi'om  its 
predece.'iAorA  in  ils  aim  as  well  as  in  its  execu- 
tion. It  is  designed  to  give  a  view  of  elima- 
tolojry  xi.*  the  reanll  of  certain  foreea  which 
nre  at  work  in  natun-.  and  lo  iiivc.tt<gat«  the 
result  of  the  oporatioim  of  IIk-kc  forew  ua  tliey 
are  exhibitcil  in  the  elimalc  of  the  world,  lu 
author  is  the  acknowleiigcd  head  of  meteoro- 
logical science  in  Aiistrin, — one  who  has  done 
ranch  to  place  meteorology  on  a  ecientiHe  basis, 
and  who  is  esjMicially  qualified  to  speak  with 
authority  upon  the  subjects  which  he  treats, 
on  account  of  his  well-known  familiarity  with 
the  eurreiit  work  of  other  investigators,  aud 
his  ability  aa  a  critic.  It  Is  to  be  expectcil 
that  a  work  written  by  such  an  author  will  hi? 
compreheiiKive,  tlioroiigli.  and  iiui-iU-i'ly.  Itiat 
it  will  indic-ate  Iht!  presttnt  uondilion  of  Ihr 
subject  fVom  «  seiirnlific  »tnnd-|wint,  and  lie  su* 
accnrato  as  the  be«t  dnta  at  hand  ran  make  it. 
All  these  conditions  arc  fiillllled  and  abun- 
dantly satisHed  in  the  work  before  us. 


The  aim  of  the  treatise  is  to  present  a  com- 
prehensive view  of  climatologj'.  First  the 
word  ia  dcDned.  its  object  s|)ei-itled.  and  Uio 
varioiiH  climatic  factorn  mentioned,  brielly  din- 
c(i:«<td.  and  iIhiMlral(^l.  After  this  introdne- 
lion,  which  ia,  in  fact,  a  concise  treatise  upon 
the  snbjcct  of  elimiitic  stultHties  rather  than  a 
simple  inlrixhietion,  the  author  pi-oceeds  to 
treat  the  subject  in  two  divisions.  —  general 
and  sjjecial  climatology.  I.'nder  the  former 
bead  are  considered,  1°,  'soUr  climale.'orthat 
which  would  result  directly  from  solar  radia- 
tion :  then,  2°,  the  raodtticniionii  introduced  by 
atmospheric  and  terroHrial  condilions,  rexnll- 
iofi  in  climate  us  actually  existent.  I'nder  i.he 
latter  hc.'iil  an-  eonsidcrril  \\w  special  climatic 
charaeteristios  of  ililferent  jiortioris  of  the 
globi\  witl)  eopious  illunttntions.  In  carrying 
out  this  plan,  the  author  treats  the  various 
topics  with  eoHcisencM  but  with  singular  clear- 
ness, and  advanees  in  logical  progi'ession  wilJj- 
out  dwelling  too  much  on  the  minor  details, 
or  retarding  the  couise  of  thought  by  discnaa- 
Ing  the  manj'  collateral  subjects  which  aiv 
naturally  anggest«<l.  In  a  few  instancvs,  where 
a  contro^i-rieil  subject  iii  diseiL-ined  in  the  l*'sl. 
an  elaborate  I'ootnolc  ia  dRvotcd  lo  a  defence 
of  the  author's  poaition,  or  a  ittnlcment  of  the 
disKunling  opinions  of  others;  and  soreral  ap- 
pendices contain  fuller  explanations  of  the 
special  topics  touched  upon  in  th«  main  por- 
tion of  the  treatise.  In  this  way  the  author 
preserves  the  unity  of  the  work,  and  at  the 
same  lime  calls  attention  to  important  con- 
atderaiiona  to  which  he  cannot  give  much  apae« 
til  the  l»ody  of  the  treatiat-,  TJie  work  in  not 
cshau.-itivo :  iudee<l.  that  would  be  imi>o»»iblc 
in  MO  comprehensive  a  «ul>|t-el.  In  many  eiwcs 
il  iloc»  not  enter  into  the  delaiU  of  an  inves- 
tigation, but  gives  the  rcsnlta  obtained  without 
discussing  the  methods  of  invcstigatioD  em- 
ployed. 

At  the  outset  the  author  cnreAilly  dcflues 
the  wonl '  cliroalologj-.'  and  shows  the  relation 
between  climatologj-  and  meteorology.  By 
cUmali!  is  to  be  understood  the  average  weather 
conditions  of  ditfcrxtnt  places  on  the  earth's 
surfa<!e,  togelher  with  the  extent  of  tlie  devia> 
liinia  from  the  average  conditions.  Tlie  clirnn- 
tologist,  in  treating  the  causes  of  climate, 
necessarily  makes  use  of  the  h>ws  which  thu 
meteorologist  in  bis  broader  study  of  atmos- 
pheric phenomena  has  deduced,  and.  in  turn, 
fhrnishes  the  latter  with  facts  wliich  be  must 
account  for  by  the  meteorological  principles  ho 
has  ealablishod.  The  two  scienceii  are  there- 
fore iuttmateiy  oounected;  and  we  may,  if  wc 
wish,   regard   dfmatolc^   fw  a   part  of  tlic 
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solemn  or  iDi'U-uniliigv,  whii'li  Uikirn  into  ac- 
count ibi-  pbi^iioroi-im  im-IinU'il  in  Uw  lnlU,T 
oul,v  ill  so  far  as  tlicy  iilTcct  tbc  wcil'bcing  of 
living  creatures  on  tlic  ctirth.  It  ie  wvll  to 
csl.'kbli«I)  n  definite  portion  Tor  climatology: 
«D(1  the  Mitbor  is  «-is«  in  restrifting  it  to  aTi>r- 
flgc  wcallier  conditiona,  and  deviattona  (torn 
tlic  arcrag«,  for  these  are  the  cnontTolling  in- 
fluences ichicb  determine  Itie  relations  of  any 
place  to  aufnial  life.  Tti«  iinporlant  ctiniatJc 
factoM  tire  tem|>ei-utiire,  uioiiitum,  cloudiness, 
wind,  aliuoitj>h<*nc  ])n'.'ui:n-.  cvii|Hirntiiii]  and 
the  diL'inical  coiniinKition  ufUicnir,  mciilionol 
nearly  in  tin-  order  of  relative  importnoec ; 
Icm|icnitiire.  ruinrnll.  and  wind  bcin"  usnally 
gircn  as  ibe  thrc«  essential  raclora.  These 
factors  are  not  indei^endeDt.  and  are  so  mutual- 
ly connected  (as,  e.g..  cloudiness  and  teraper- 
nture)  that  they  cannot  be  discussed  sejuirately. 
Atmospheric  electricity  is  recognized  as  im- 
portant, but  needing  further  study  bcfOTu'  it 
can  be  cla&sed  vm  a  fudor.  It  woiil<l  scvra  as 
if  a  similar  rea«uii  nould  liarv  prevented  the 
Insertion  of  the  conijHisition  of  the  air  in  the 
list  of  fncton  ;  Tor  the  relation  of  the  chemical 
u>nHlitiienU  in  tlicir  varying  pi'o|K>rtions  to 
iinimal  life  is  eonre>isedl_v  obscni'c.  In  tliedis- 
eussion  of  t^ese  factors.  Ihose  spedal  features 
with  regard  to  each  are  mentioned  vf  bich  would 
be  uscfkd  in  ivprcaeiiling  Htntistically  Die 
climate  of  a  place.  I-^{K^(-iul  prominence  i^ 
given  to  tcra)ienituiir  ntalisticx;  ami  eight  dif- 
ferent (uibje<-LH  an-  uaiiu'd  nhich  desi-rvc  n'.\>- 
resentaliun  in  tallies,  Mich  as  the  monthly  niid 
annual  im-mix.  magnitude  of  daily  iJingcs, 
etc.  An  im|.iurtfliit  omission  in  the  tables 
nsnnlly  given  i^ pointed  out ;  viz.. some  expres- 
nion  fur  the  rapidity  of  leni|)eriiture  changes. 
The  author  suggests  two  ways  In  which  ihia 
can  be  done.  —  1°.  by  the  dilfereiioe  between 
consecutive  daily  n>eau!t,  and,  2*,  bv  the  rapid- 
ity of  changes  til  sofiic  aitoptiHl  [K-nod  of  lime. 
Theic  and  olher  ^'uggesLions  can  lie  prolitabty 
considered  hy  llmse  who  have  chnrgc  of  the 
Iireparntion  of  wc.itbci*  Mtalisti(«  :  Uiey  should 
be  presented  in  such  a  shape  as  to  enable  .iny 
one  lo  readily  obtain  the  facta  as  to  the  climate 
of  any  place  for  which  ho  consults  them.  The 
statislics  of  Vienna  are  presented  in  illustration 
of  the  subject- 

'lie  section  devoted  to  general  climatology 
iaof  special  value-  Quite  properly,  it  begins 
with  a  discussion  of  climate  at  dependent  upon 
the  dIsttibutJou  of  itnliirlic.it,  and  thus  inchxlcx 
the  results  of  invevlig.ttions  in  solar  riulialion. 
IXaregsnliitg  for  the  time  the  ctTect  of  the 
aUauttpltcTc.  the  distribution  of  aolar  heat  is 
ire«lc<l  as  dependent  upon  Ihe  sun's  altitude. 


the  lei^th  of  tin-  day.  and  Uie  diKtanei?  between 
ihc  earth  ami  the  sun.  Tlve  c>'>mbincd  effect  of 
these  elements  is  seen  in  different  l.ilitodes  and 
in  the  two  hemispheres,  and  is  the  basis  of  actual 
climate.  Ilie  etfect  of  the  atmosphere  in  modi- 
fying these  results  is  ne.\t  considered,  an<l  the 
subjects  of  atmospheric  absorption,  diHlision, 
and  reAecIion  treated.  For  the  sake  of  eom- 
[larlaon,  tlie  relative  efleets  on  liglil,  heat,  and 
riiemical  power,  nrr.  eonsidcn-d.  though  that 
relating  to  heal  alone  pro|>irrty  comcJi  into  eoii- 
siileralion.  Tlie  liltlc  knowledge  which  we 
l>ossc«s  on  these  subjects  is  the  caiii>c  of  the 
somewhat  meagre  prcseotatiou  wbieh  the  author 
gives.  Coming  llually  to  the  further  modifiea- 
tioDs  in  the  dislribution  of  solar  heat  due  to  the 
earth  llaelf.  the  characteristics  of  insular,  con- 
tinental, and  mountain  climate  are  pmntcd  out. 
and  the  effect  of  marine  and  aerial  currents 
noted.  In  this  way  the  nulbor  arrives  at  the 
actuid  climate  which  prevaiitt  over  the  earth. 
having  Ml.irtcd  with  tU  prime  Houroc,  the  kuu. 
The  discussion  througbout  is  general,  but  Ih 
very  suggestive  of  furiher  study  by  tin:  n-ader, 
in  the  dilTerent  topics  treated.  The  nullinr 
quotes  csleiisively  from  the  works  of  others, 
and  gives  copious  iltuslrations.  It  would  he  i\ 
great  help  lo  the  student,  however,  if,  as  has 
been  elsewhere  suggested,  references  to  the 
works  lliemselves  were  given,  in  addition  to 
the  names  of  the  authors,  which  are  always 
<-ar(!riilly  incntioni-<t.  I'IiIm  Heetion  u^uld  bt 
<-x|ianiled  into  a  larger  tn-jitisi!.  and  may  nerve 
with  wiv.intage  as  the  Irnsi*  of  cxteiidwl  re- 
search, or  as  a  help  to  class  inslniclion. 

The  section  devoted  lo  special  elira.itology 
occujties  two-thirds  of  the  whole  work.  AHlcr 
an  introduction  upon  the  division  of  the  cnrtJi 
Into  climatic  zones,  the  author  consi<lers  the 
observed  climate  In  each  zone,  quoting  esten- 
sively  from  the  publications  which  describe  the 
prevailing  c^iulitions  in  each  eouutry.  giving 
nuincr()U!i  lableji,  niu)  sumniiiig  u|>  under  each 
xone  its  general  charaetitristic*.  In  this  flec- 
tion wc  have,  therefore,  n  eoiuitcndium  of  ac- 
cessible statistics  covering  the  whole  world, 
given  iu  as  much  detail  as  tbc  gencnnis  limiU 
of  the  work  will  alloir,  and  combined  with  care- 
fully prepared  summaries.  In  order  lo  judgo 
of  llie  excellence  of  this  section,  it  is  only 
neceasarj-  to  note  how  thoroughly  the  ditferoat 
couutries  are  treated,  whether  the  selections 
mode  for  UhHlration  are  typical  or  not,  and 
wbellter  the  author  haK  niaile  \t*a  of  the  moat 
nrliiiMe  pnblicjilionM.  In  all  thcjte  respects  it 
will  i»e  found  that  the  work  before  us  excels. 
Thus,  in  describing  the  climate  of  North 
America,  the  author  first  gives  a  xtatetnent  of 
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the  lt)[)()gr;i|)hy  "F  llic  (.'cuiiilry.  and  tin-  im|)or- 
liinl  ctUtiiitnion^  in  clitniilr  whidi  icsitll  ihciv- 
from  ;  then.  paHsiii^  lo  the  clinintiL-  rnctors.  lie 
<U'»oribcs  in  dvUiil  the  IcmptTHtiiro,  rniDfull, 
hiimiHily,  elomtiness,  presaiii'c,  nnd  ninds  as 
thej-  esist  in  the  (different  soclions.  and  ilhis- 
trntes  ]>rini:-i|)ally  ftom  the  piiblications  of 
Sfbott.  Woeikoli'.  B\<m\j(cU.  LootiiiH.  CoIIiii. 
Dall.  (taDn«tt.  niiitney.  iiixt  the  sigimt-wr- 
vice.  Not  cmilont  with  ironcnil  (•li;ifa<'liTi«- 
ties.  1)1-  fiirlhi-r  n|M't'i IW  |H'ciili!intii-s.  such  ii* 
llri!  -HtiilitcnnvKK  of  tfrnpcTatim'  cbnnges  in  «cr- 
Uiin  lofTnlilir^,  torniiilo<'«.  northers,  :inJ  Indiiiu 
Mimracr.  with  iippfwpriatc  quotations  from  va- 
rious writers ;  ami  he  also  appends  spcciii! 
descriptions  of  the  elimate  or  lllinoift.  Lake 
Superior,  the  Mts^itsippt  valle\.  ('aimda. 
Manitohn.  Iltidson's  Ba> .  Alaska,  the  plnli^aii 
region,  (  olorado,  CaHrornia.  Arizona,  and  tiie 
itermndait.  The  climate  coiiditiun^  <>(  other 
countries  are  Iretilttd  with  Hiniilnrllioroii^tiintnic. 
making  the  whole  vahi.ililc  Tor  refcri'Ticc,  wliile 
\lA  chief  merit  Uch  in  tlic  ninnin);  dcjacriptions 
run]  .snmm.irics.  A  defect  in  ihc  work  is  the 
lack  (if  charts  illustrating  the  various  divta.  A 
few  finlv  are  given  ;  the  main  reliatiee  for  illus- 
irutioTi  being  in  the  statislieal  tables,  which  are 
nlmost  iHiDceessarily  abundant,  (iraphie  rep- 
resentations are  aliiav^  specially  valuable  to  the 
reader,  and  their  addition  to  the  work  would  be 
a  real  iinprovetiK'nt.  It  wonUi  also  bnvi-  been 
well  to  mention  the  anu!_\lieid  method  of  I'eiHv- 
8entiDgdat:i,iui  well  an  the  Ktjitj-'ttic-id  and  graph- 
ical :  for,  M'hilc  itK  nsi-  in  liniitiil.  it  will  xnrcly 
grow  in  fsivor  with  the  advain-i-  nf  tin-  scieno". 
The  work  of  l>r.  ilann  iviiresentu  the  Intest 
invMtignttons,  and  is  brought  down  almost  to 
llie  very  date  of  piibliratiou.  Jt  will  therefore 
not  be  BooD  superseded  :  .ind,  while  additionnl 
d.tta  will  accumulate  in  coming  years,  the  gen- 
eral discusaioti!!  will  require  but  little  alteration. 
The  work  ia  recommcjided  fur  the  general  rcod- 
«f,  not   t<)  Im-  n^ad  in  eourwe,  but  by  pmpirr 


sek'Ctinn.  'I'hc  gi'ncral  ehaptora  and  the  «nra- 
miU'ic«  eonlHin  .'t  large  .imouut  of  inforniatton. 
for  whieli  the  detiiils  and  i  11  iislr.n lions  can  br 
obtained  from  the  neeompaiiring  page*.  The 
student  will  And  the  work  uscAil  in  calling  at- 
tention to  the  authorities  in  e.ich  suhjeet.  Ks- 
pedally  in  the  section  on  general  eUnialologj-, 
where  such  topics  aa  solar  radiation  and  atmos- 
pheric absorption  »re.  from  tin-  design  of  the 
work,  livaied  in  a  general  nay  only,  will  be 
found  iiniiTations  from  the  publication^!  of  the 
latest  iiiveHtigalorx.  It  would  bi-  well.  loo.  if 
the  Ireatmenl  of  the  suhjeet  of  i-Umalic  faftlors 
should  call  attention  to  the  need  of  pulili>hiiig 
(rtatislic^j  in  such  a  wny  »s  to  be  useful  for  ref- 
erence. In  this  eountry  particularly,  wc  need 
lo  give  consideration  to  this  subject.  'Iliere  is 
>icarcelj'  an  allusion  made  in  the  work  under 
review  to  recent  rac  I  euro  logical  work  in  the 
linilcd.Slatcf.  not  hecaujte  it  has  not  been  pub - 
lisheil.  but  beeaiiNc  it  liiu  not  been  fasited  In  a 
Nuitoble  form.  In  order  to  <<ompare  our  atatift- 
lics  with  tho«e  nf  other  coantries.  it  i*  nw;esi*ai^" 
first  to  re-arRiuge  and  dawsify  them.  The  in- 
lern.ttional  meteorologiwd  comniitltN-  has  rec- 
ommended forms  of  publication,  liie  adoption 
of  which  will  add  greatly  to  tho  facility  with 
which  corresponding  daln  can  be  compared. 
But  even  the-te  forms  do  not  give  all  the  dal» 
which  the  cliuiatologist  would  like  to  have  ;  and 
ineleoroloj-ical  observations  i-ould  ln>  made  mure 
available  lor  sluditss  in  climate  by  attention  to 
tile  autlior'H  treatment  of  the  subject.  There 
IK  also  uei'd  of  deduein^.'  moiv  results  from  tbo 
immense  c-ollct-linn  of  data  which  is  daily  nc- 
ciuimlatiug  all  over  the  world,  li)  check  the 
prevailing  tendency  of  heaping  up  otmcrvatlons 
for  no  useful  purpose.  If  this  work  "thall  have 
the  effect  of  >-timulatiiig  research,  .iii'l  pminot- 
ing  a  more  intelligent  use  of  lueteorologie-al  ob- 
servations, it  will  do  much  good.  It  is  to  be 
hoped  that  it  will  he  irauslAted  Into  Knglish  to 
reach  a  wider  circle  of  readers. 
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OlUn  fidd-utBiiliiti'  dab,  Onuik. 

Jan,  31.  —Mr.  W.  I..  Scoll  ri'ail  rtii-  rcpiirl  at  tin- 
onifllnilosltnl  Mill  W'louicaJ  liraiicii.  sliowiiii!  Ibiit  i> 
niunhrr  ot  ran-  liinls  liad  titeii  scciiretl.  llmt  ihirteen 
species  hod  bten  lutilrd  tn  ihn  puMlalicd  lltia,  anil 
thai  other  good  work  lind  been  ilone.  .Vainng  ape^ 
dinciiH  exliiliirnl  hrh  m  i;reat  while  vfrvl,  in  full 
brwillii^-plumagi-,  uhU'h  hfidbeen  iliol  un  the  Upper 
Ottawa,  —a  locniity  far  north  of  lu  uinnJnii^.  but 
wlicK  It  I*  sialRd  to  W-  a  nil  uiironimoa  vlaltnr.    lis 


name,  liawever.  will  ni>c  nppvar  in  tlie  ItMsof  I}ie 
(!lub,  m  Ihi!  loraljty  l>  cnnalilem]  l>«>'<tnil  the  limll* 
of  iln  iliHirict. 

Pruf.  J.  Hacoun  read  k  giraeUeal  gnper  on  tl;«  M 
'  Eilibic  nnil  puisonouii  fungi'  ef  Llie  victaitr,  ll«  f 
|H>inted  out.  that  while  nt  preient  llie  011I5  (auKiu 
colteelml  (or  toml  la  Lhn  ejunnioa  rausliroom,  Agari- 
ens  tainpettri*,  there  art  ovh«r  eiiaally  niitrltlou* 
and  |j]|laUbl«  tonne  wliich  exln  In  far  greaTir  aban* 
dance;  a*,  (or  liiilanee.  Capriaiii  eoiiialtw,  wliicli 
goiw*  la  great  profusion  »boul  lliocily  during  S«|>- 
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i«iiib«r.  Two  fpddM  of  nionl,  Uorclielln  i.-kculoila 
anil  GyroMlIni  MCulcaU.  •!«  •]»(>  nxnmon.  nnd  arv 
verj  deilnbUt  fond-giipplles;  wtill«  lli«  VjcafvtAom, 
or  puff-lMlb,  are  luunil  in  imaMiue  iiuinbcn,  aiid 
often  111  Uriw  dimunttoii*.  ami.  wlim  voiing.  an-  vx- 
celleut  tor  the  Ubln.  Amons  |ioliK)nini>  forai».  Ili« 
■Ij-agaric.  Amanlu  itioscarl*,  was  Inntanrml  aji  nnc 
ci(  Uwt  mooi  biKhly  ot^lklieil,  mosl  wiil^lr  iliairib- 
utol,  DKMt  bvaulifnl,  and  mutt  danjtrruufi  of  (lie 
•icarira.  Tlw  illOlcnliy  of  dln)ngiii*liitig  b;  *istit 
lH.-t<>c«ii  iiiiuiy  i^illbla  nnil  noti-cdlbln  or  pnbonoiu 
•pcrics  uai  Malcd ;  and  il  wiw  oxplAlnml  \hM  Uiom 
ImtIiik  a  |>l«M>)iiit  odor  >I»I  lailr  w«TV  alway*  VAtAy 
U>  \»  ntnbic  and  hanakis.  wliilv  olhen  wMild  Iw 
tnoie  or  Icai  Itijurtnai.  It  la,  hi>ivcTi^.  alunji 
advinbJc,  at  first,  (o  eat  Inil  x  imiall  lUAiitlly  '•( 
o/iv  iinirteil  stHrciPa.  Pn-fnuir  Uacuuii.  aa  buliiii- 
l»t  U)  tli«  G<«logk*l  lurvej.  l»  iiotr  workin);  nt.  the 
fuiifn  r>f  Cnnarda,  and  to  preparing  a  nport  (t>Rr«an 
fof  publkallon.  BcauUfiil  plalto  In  llliiHtrnii^  lhl« 
npiiri  liaie  been  drawn  by  Mn.  t'tituiV-rliii,  a 
iiM(nl»-r  t>(  \\tr  I'liili  :  and  sitcli  ai  rvlaied  to  Ibe 
fbmis  liUcustcd  nem  cxiilbltrd  by  bur.  1o  l1ip  grral 
grUUIcatkiu  nf  ili4Tiii«iiil><.^rs.  —  T>ir  wcr«tnr>'  Inid  oii 
tho  isblv  )idi*ii><«  piipfir*  of  t lie  Trail ^acUviiH  u(  Ib« 
dob  lor  1SS;-K1.  jnd  annoiuiccd  lliiil  Ibcy  would 
ba  rwl}'  (or  tliitril>utloii  In  a  trw  ilAjm. 

Prttortas   nlnn  clsb 

Joii.  £5.  —  Fro(.>Mi>r  Hopkwooil  jiiivw  a  |ui|>er  uti 
Ui«  miitUAl  rclationn  uf  tlie  ciiiiks,  ilisviusing  up^- 
cially  th<!  cbaiigei  by  wliich  ili«  diRemit  mivM  turn 
one  into  another  ilimiigh  itioir  llinliliig  form*.  He 
tracf  I  ihr  Taifou*  i-urvea  r«iirt»f  tiled  by  Ibu  eiguatioii 
.I'jr  +  IPz'  —•  A' If,  when  A' \i  coiittant,  aiid  /P 
aMtmm  all  poolhlfr  ialii«B.  ihoning  (licm  in  Indiidp 
all  tbo  vaileilc*  n(  th«  rlllpiic  and   hrpi'ibola.     In 
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tbo  vuiic  way  t1i«  «'quation  v'  ~  ~r  *  ~  ^**  "■*■ 

sIjob  n  In  iiirfiide  all  fnruii  of  Ihit  conic  when  A  ami 
il  aiinme  *ariciiiii  valuo,  —  xera,  Inllnlio.  or  Hnlli-. 
In  iRiclns  ih«  movement  vf  tbe  toci,  be  Mi<>wed  th^l 
In  Iho  •erie>  ■>(  «llip«n  and  hyperbolas  Ihe  foci  iroiiii- 
dnl  In  coincide  at   thn  CRDtrc;  aficrwanl  tbctr  dlt- 

Udcc  from  ilie  fcnirc  bopoincucV  —  I.  whlHi,  by 
Uitcrpn-lln;;  thr  Iniaijlnary  fact»r  a*  indicating  reru- 
Iniiiiti  ihroiieli  u  I'iuhl  MOgle.  trlianuc^  Ibe  tuci  from 
the  boriiniilal  to  ilii*  vciiicjl  axi>,  on  irhicli  lliry  Ihcn 
peoede  U>  liifinily.  rrtumin^  from  Inflnltyon  the  linrl- 
lontol  atli  wh?n  tlii-  nlJipaoi  cb»n)c«  tlironj^li  lwr> 
t«Mttels  in  ibe  »eries  uf  Iiyperbutas,  Tbe  cliunsn 
WMc  abo  fvltnved  cMit  TiUi  focuv  ami  dirccliis  fliwl 
•nd  Eccvniricliy  varying,  vlth  fncii*  and  focal  "nli- 
nalo  l)x«d  and  fru-ntiiciiy  vikryiiiic,  etc. 

frofiiMor  S<T>u  rvjiurleil  that  be  liiid  ju»t  diseov. 
eKd  a  nidiiueaiaty  police  in  Orcodon  nl  the  Wlillc 
Hirer  nilucTOc  Tbe  Far|iiis  U  icry  primitive  In  ax- 
ranpmroi,  and  a  traprtlum  i»  present. 

Sew-XKb  andemy  gf  Mlrao*. 

Jmn,  SI.  — Two  specimen*  of  corundum  from  weti- 
mm  Nortli  Carollnn  vnrc  exhibited  by  G.  F.  Kunz. 
Oae  vu  a  ■■rfiial    w^^lghini  13  gnnu:  the  other. 


wei)[b!»)[3HcaiUa,  wat  cut  ^n  cnbarli-it.  aiiJ  by  tb« 
AXbibiWr  was  said  to  be  the  moil  pvrfect  star- aappli ire 
protuiblf  yel  found  In  the  ['niled  .SlatM.  Boib  iiiecoa 
WMv  a  rich  light* brow ti  color,  lety  compacl,  and  f«- 
aambM  a  variety  of  sappblrr  from  the  hllh  of  pre- 
eioM  MAiirs  In  SUm.  Trof,  It,  L.  Falithild  ilelWered 
a  kctiire  on  method*  of  animal  Mlf-dcfence,  which 
wax  well  llliutrateil  nftlialari^  MrrWot  wBll-»ol*cl»id 
laniern-slldek  I!«miirk>  neen  made  by  President 
?l«wberry  and  Pnif.  W.  P.  Trowbridge. 

CuatiM  ioMltat*.  Tonslo. 

Jnn.  Iff.  —  Prof,  B.  llanuay  WriglU  gatt  an  nceouat 
of  meiirchri  on  tlic  ikin  niid  nerrotis  lyslem  of 
Amluni*  catus,  wlil<-)i  will  Mmrily  be  publlibod  In 
ilir  Proceed iiiicr.  Sjieciiil  ;itl>'iiliun  «a>  di-Tnied  to 
(he  'elaniile'  wlln  of  llie  epidcfmis.  l»i  the  bnirich- 
ini;  of  the  Httli  neri  r.  and  In  the  rrlalloii.'iblp  between 
the  .iiM'ladd'^i'  and  iindiuirip  orvaa. 

Satnral  aduw  laoolu^ii  at  States  lilasd,  K«w  BnfLtM. 

Jan,  II.  —  Mt.  C.  W.  I<eiig  ivnd  a  iwper  on  the 
CiHndrtldar  ol  StUm  lilaniL  T1i<^  bceiln  live  aII 
•iimiunr  In  ■iinny  plncca  In  tlic  woitd>,  n-aAMt*, 
»ad  on  the  Miods  he  the  »M«har>-.  They  are  able  to 
make  iliort  rtlehli.  wliicb  they  do  al  Ihe  least  alarm. 
Hying  A  few  pucei  al  *  (not  or  iwo  from  Ibe  i;roiiiid, 
and  ilii-n  'Impplnjc  <|Ulto  iiiditonly.  Tluilr  odor* 
ftla'ays  inlnilc  Ibe  pfaici'S  at  nbich  ibey  are  foiinil, 
wbleli  mnken  il  di(B<-iill  tu  dbtinti;ui>b  ibem  .ifter 
r.li«y  allghi.  During  thf  night  and  nlny  dap  Ibey 
lilil"  In  h'de*  dns  in  il>e  tnnd,  or  luiiong  plle«o(  diips 
>jul  bark.  The  folloning  eii-bt  spvi^let  Itave  limn 
found  on  Stnmi  Ulaiid:  *:.  suxgtittata.  pnrpiirea, 
(teii*r(xia,  Iran^ucbarlca,  repaniU,  hirtlcollU,  donall*, 
)>unciuUia. 

RetDArka  were  ni»de  by  Mr.  Secfauwti  "ii  a  very 
Intprvalliig  serlei  o(  preeioa*  iloiie),  tbetr  particular 
''hancters,  and  the  loralltl<3  froni  which  they  came. 

BooMy  of  uw .  HsMUtiuf Ha  ttitltati  of  tMhaclagy' 

Jun.  /U.  —  Dr.  CliarirJi  S.  Uinol.  of  Ihe  HiirvnnI 
medical  ■cliool.  reail  a  pape^r  giving  an  account  of  bit 
mu>arc1i<«  on  srowib  nnd  doatli.  Dr.  MInot  lias 
iinderlaken  BuexleuHiveKerleiiot  eiiw-riinoBts,  whleh 
will  occupy  niui;  yeniv,  on  seiiejotncc.  or  tbe  procew 
of  frovbing  old;  and  ha  prcMnicil  In  ihis  paper  tbe 
rrantu  of  one  branch  of  liU  InvcMlgatlont.  In  which 
lie  bad  studieil  the  cruwtb  t>t  lb«  gu1n«a-pitl  (mm 
birtb  until  Ihc  attuintnenl  of  the  fnll  slz«.  bavliij; 
made  aiiunl  Hfly-llvc  hiindrrd  wrighlngi  of  the**  anl- 
nials.  tbe  welfthl  iMln^  tb»  (iinelluii  o(  growth  best 
Mlapied  fur  Htudy. 

In  191  recorded  hlrtlis.  tbe  proportion  of  nialen  tu 
female*  was  toDnd  to  be.  I IV  to  lOO.  Tbn  nvrrnge 
weiiglit  al  birth  wsls  about  TS^Ssmms,  and  wat  about 
lbe*ainefurmal«saiid(«tn«lee.  Tbe  rsnge  wat  (rora 
42  to  90  for  Ibi:  mates,  aitd  40  to  III  for  Ihe  female*. 
Tito  moet  potent  lnfln#nc»  on  the  welslii  at  bIrtb  was 
found  lo  be  the  nninher  in  a  litter;  Ihe  larvr  the 
liller,  the  less  (he  arerage  u-elght.  Tbe  period  of 
gwistioii  was  found  to  average  (FT  days;  and  tbe 
longer  the  period,  the  (rttler  the  weight  at  birth 
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TbU  wvltclii  ">^  alwi  ^renUrin  iummer  tbiui  iu  w[u> 
ter.  XuiwiiEiBiiiiding  IIm  great  Tftrlmloii  al  wnlgbt 
Ht  birth,  llic  itKIrrriiiNr  illiiitnl>li<>d  wltli  a|[<*,  nil  lli« 
nnlnialii  ihii»  ivinliiiii  di  ft[>i>roiidi  n  c«i't.iiii  BUiidar<l 
>iic.  Olio  of  tli«  tiioKi  iiupurlniit  (nets  disiHivereil 
*»«,  (hat  tlie  tnlc  •>(  gmwlh  illmici^iPi  poiillnuoiinlr 
from  the  time  wUon  \hf.  iiiitiriJil  trcovpr*  froru  tlie 
lo»  o/  wi>is1it  »t  l>[rtli:  t.liin  dhiiiiiuliiiu  being  nipid 
41  I1r»t.  uiiJstvwiTixttcm-nrd.  JlyralcU  Ucfc  muaul. 
not  tti«  nbialiiEf  liicirnKinl  in  weight  In  H  glVPii  pe- 
riod, but  tlie  jjcr  i-eiit  of  ibe  wdglit  m  ibe  b«giiiii[T*j: 
of  tlir  jivriuil.  wblcli  ia  lultli'il  Ici  stiiA  liilUal  weight 
darliiK  'hi-  period.  A  din^iiiiton  of  Ihc  he*\  nvniln- 
ble  dM>  Indlcalra  tlir.  rPiiitt  to  he  alsii  rr'iio  of  iiiiin. 

Dr.  Mtnnt  hnd  mIdt)  ujaile  soui«  i^xiJi^rimeiilf  u'ltb 
tsbbitt,  uiul  coinpured  the  tvniilta  with  thosu  for 
Kniu^'i-pi!;^  and  (or  nittn.  IU-  found  thm.  tlic  guliioo- 
pt):  grow*  on  nn  nvrrngR,  iinlll  It  In  riill-grnwn.  1.73 
KninH  per  ilii-m.  tlie  rabbit  0.211,  iirul  iimii  6.60  Kranis. 
Men  Ati!  llicrvfure  Ihi^it  tliaii  mbbiti.  not  bccBUB? 
tlinyitruu  fiiatur.  bitt  bvcnuso  tU«y  grow  Ion gi^r:  while 
rabbits  an!  IsrgM'  than  guinea. pigi  biTJiiuii-  tliRy  Kn»v 
fa»ter.  Tbi>  ratf,  of  ("rowlli,  liowi>«*r,  ii»  iibo7«  de- 
Hnod,  i«  n>ry  >lini'riMit:  bi-iiii-  iA  %  in  ibtf  gtilne>-pig. 
6  S  ill  t^1i«  nlbbi^  and  0.02  S  in  tnitii. 

PblWptilai]  ncinlj  of  Wiibis^ii. 

Jan.  ^.  —  Prof.  J.  If.  Kimtnisu  il!9t«»ee>I  Ihv  Rucli. 
Mtrr  iMiiiii-l  tortifuUi  <'f  Aii^.  SI.  I-'<S3,  dMi'rib- 
IriB  tlie  iiri'und  as  it  mppiranid  n  (pw  d»yit  nftor  i.hc 
•Uinii.  ami  iliowiiig  Ib.ii  thn  plionomi'ita  did  not- 
IndlcAtu  ^clonic  inoiion.  All  di^liirlied  ■>liji.>('t8  weiv 
IhrowTi  In  OMeiitiHily  lliv  sninL-  dirvciion,  aud  ni're 
pretittfd  down  rallicr  Ihui  liftcil.  In  tho  tnunr  al 
tbv  cnnuliig  diKCiunion.   Mr.  W.  11.  Didl   deir.rlbiMl 


Hiniiliir  ]>lieiiuiii«ia  in  tllP  Kairaniibii  rfgluii.  wlivrtf  U« 
ot'icrvcd  Btorm-tracla  coiuUtIng  of  iwalbtj  of  pro»- 
Imln  tn-M,  tho  trunk*  of  nbich  pointed  uniformly 
in  one  iliniclion. 

Mr.  Diill  tbvn  read  a  paperon  Rccvnl  iidvance*  in 
our  knciwlcilgo  o(  iIip  limiJi't*,  unnimatliing  ilio 
r«*earcb«s  of  Spengol  on  ib"  mriimry  or^snn  oi-  o»- 
plindla;  Ciiiiiiln^ian.  on  lliu  it'iinl  ormn  »nd  rrnn- 
fiericBrdial  pun-  in  PutL-lin  and  Palinii:  Knii^M',  on 
i\K  eye  In  Pnl.lnn,  FiuurflU.  .and  Rnli'>ti<;  »ud  tLi' 
•peakirr.  on  lli«  pmoncc-  of  hii  tntrninltlcnt  tnalc 
organ  hi  Coci-'uliiiii.  He  nlaii-d  lliat  ain'ini:  tlio  Ao- 
nmridnc  and  PatpUidnc  tlie  typo  «(  pyp  diOfrs;  and 
whllo  In  Pfllina  it,  is  ..f  a  very  rndlm*ntnry  chnriw- 
ler,  ill  otlicr  gpiiera  ii  mlglit  bn  wrll  dcvi-lopcd,  —  ds. 
fur  inKlitiii.t\  in  Ai>ci>trt>(iii.'Siis,  wlilcb  ba«  w  well 
developed  ci'ei  as  PlifurelliL.  lie  ulisi>  alluded  to  tbe 
gradnni  pnigrcja  In  clnMlllcatfon  afforded  by  anatotni- 
C)i1  iiiii'tilgati'in  during  the  pn>l  few  yenrt.  nnd 
ob'ern-il  tbul  ni'arly  uil  the  known  fi>rni»  csonpf. 
Pmpilidiuiu  and  ^(.'utultiuii  were  amuuaUte  to  olaMi- 
hcalioni  our  ignnrance  of  Iba  branchiae  in  tlir  foi^ 
m<>r.  and  Ihn  ilnnllilon  In  the  latter,  cpernlinu  to 
prvwnt  ndtia]  clsMiliciittvn  In  tliMit  two  eiuci  until 
iiiorp  is  known.  Tli'»e  nittliorBubo  Hludy  the  rm- 
brj-ology  and  hiilology  miially  from  .i  Biiigle  spoclM 
gencraHy  Ignom  the  wide  dlHereiicr*  of  adult  anat- 
omy between  (be  ueiiufa  of  limpeU.  ami  «inr  Ihelr 
gen emljzgil  ions  on  a  batSs  of  (.'lastiDoHti'in  whloli  li 
Uiil«  In  advanec  of  tbal  of  Laniarck  and  Iiis  liniue- 
diatn  miei^oEiom. 

Tlio  prMldenl  of  lh«  Middy,  f)r.  Janw«  C.  Wiilllng, 
announced  the  deatli,  »iwe  Ibe  Imi  ineeilnjn,  of  Oon. 
A.  A.  Huinphri'Ti.  one  of  ih«  founder*  of  ibe  •"> 
clely.  and  pronoutii'eil  a  brief  eulogy  on  hi*  cbu«ol«r. 
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GOVBRNMKNT  ORGANIZATIONS. 
Qtolugiait   aiimij. 

OtotoyUal  nntet.  —  Pivif.  I.  C.  Chninberllti  and  hl» 
■Misianls.  during  Docenibirr,  le>Si{.  wen'  «nga)[ed  In 
flcld-n'iirk  in  Illlnolit  and  in  Mi»BOUrr,  Profe^^or 
Cbunberlin  ilviuted  hit  ptrnonal  nitention  luniiity 
totliv  border*  u(  Ilic-tiewir  drift,  the  concent rtc  mo. 
Minip  belts  tlinl  lie  within  It.  and  rbe  enntiiiiioiw  old 
drift  wltlioni  !i.  ill  iiiTth-eu^lern  lllinnie.  Mr.  tC.  K. 
tjAli«l)iir>  t'unlinued  hi*  pn-vioun  ob-erviillons  of  Mie 
raiduaiy  cUys  Jiid  loi'»»  and  dn't-boftlem  In  taitorn 
and  (vninil  Mlmonrl. 

Tlie  revision  b(  llie  niaiiiiRcriiit  uf  a  report  by  Mr. 
J.  &.  CurliH  on  thr  Ktireka  iiiinea  liai  been  completed 
bf  Ur.  (i.  >*.  Uccltrr  and  Mr.  (Curtis,  and  will  >oon 
be  rrady  for  the  printer. 

Sliier  tlM>  lH-i[liii>ii>i:  of  Prof.  K.  11,  InbiK**  ttuily 
of  lliv  met  amorphic  riiclo  In  1^3,  he  and  hi*  aatist- 
ants  hdvir  made  live  biindml  thin  mck-wclionn.  Of 
Ihli  iiuiohrr.  wrlttrn  ite»rrl|icl(iiis  <if  Itir**  bniidml 
have  b«eii  [ttvpiirvd.     Tln'y  Ini'luile  meki  frvm   tlic 


or!Kiii»l  Hnniidan,  ihv  [Inmnlnii  fi  the  M.-irquctte 
,ind  Menominee  rei;ions  tlie  Anlnilkie  sr^'Up  "f  tlio 
nalioiinl  boundary,  tile  folded  nchlst*  of  thi-  tame  m- 
glon,  and  the  cryilnlline  rocks  of  Ibe  Miiine»i.>lit  and 
Miuls»iJ>pl  v.llleys. 

AwiHanl  John  C'liaplin  «  flMnrpr  han  prepared 
thin  leciiiiu!!  of  nit  the  erupt!v<>  nichH  co)lt<ctc:d  In 
the  Rock y-mo  11  n tain  dlilrict  during  llie  past  Beaaoiu 

t'a!«mU'l<igi/.  —  I'rul.  I~  V.  Ward  lin«  rompleted 
the  work  nf  ph-[iaHnK  Index  slij"  for  n  catalogue  o( 
fossil  plnnln.  lie  had  wi  arr^iiiued  nil  »f  ttie  foMll 
plant*  collecied  (roni  tlie  Larainii-  and  Fort  Union 
gioiip*.  thai  ttii'y  are  til  a  conmiieiil  form  for  future 
deiallvd  Invi'hllgailnii. 

VImnUeai  dlri'ion.  —  The  arialjsi-d  of  water"  from 
Walker  Lake  and  Walker  lilier  li.ive  been  C'lmplolud 
by  Pntf.  K.  W.  Clarke. 

Mr.  J.  W.  McUee,  in  h!<  ex*i>iliiall»n  ol  the  Mil>i«r- 
ruicaii  forext  ('X|)uMd  by  an  excavation  on  Connecti- 
cut Avenue,  Wjuliliigton,  IJ.C.  (referred  to  !n  Science 
of  Not.  H<i,  iwrt],  dlncoyensl  an  earthy  blue  mlneml, 
nhieli  »**>   atmiidanlly  dlMHIiiilMl    thronslKinl   Ihi' 
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«[ratuiii  or  cUy,  st  ilit<  t>c>i.u>in  xf  vliidi  ilii?  i«i<iiuiii> 
ot  wood  vcre  fiMiml.  Thii  t>liiv  i-iinbjr  tiiini-'ral  Imit 
bwn  Idcntlft^  n>  vlvisitUo  lij-  ProfuiJor  CUrlo.-, 

Mr.  lllllflmiMl.  ill  llii'  lalHiralor;  at  TViivor,  bar 
b««ii  euniiuf D^  Um^  Li-uJi  il1«  [HfrpliyrlM  wllb  rmprcl 
P>  the  pruparilon  of  prvcioii*  meiHli  cuuiHiiml  in 
thrm.  He  bta  prajwrtil  a  n«ir  gratily-solulion.  ilitr 
borntuiigntJit*  ■>(  cailmiiiin,  ijctijcnrirl  ti<  ri^plnce  in 
pftrt  lli>>  Tbuulet  Milulioii,  whicli  ix  in  soma  MMS  In- 
aiiplirablv  in  Ibc  acpaniljoii  of  IbH  inliitnl  ewialilu- 
etiuof  ro«k<L.  Ilobiit  nlati  tarnHc  v:vioum  ((unlilatirr 
cxamlBntioii*  of  umariI  iiiincniK  n<iw  to  tlir  irr«l,  — 
IM>talBl(s,  cvtuinbal  F*.  ;iii<l  [ilnragiliale^  of  ram^sdliH. 

Dr.  Mellvillc  imd  Mr.  G.  F.  Bcflii-r.  m  Sun  Fran- 
elMO,  have  lippn  Invcillgallng  *oinc  of  t]ie  dictnlnnl 
tvlallonit  ot  <|iitch*ilT«r. 

In  (111.-  l&bonilorT  at  New  Ilaveti,  Dr.  Witliaiu  UaI- 
(vck,  aL  tlie  lugeritluu  of  Mr.  Arnold  Hn^-uc.  has 
brgiin  n  scria  ot  cxpEritncnis  u{Miri  ilic  iiriilicini  pro- 
i1iictl»n  of  )i<iyM^[<v  Soiall  motlrli  liavi^  Wt^n  mnil'' 
tliat  wurknl  NiiiiilniMy  witlj  n-uiilHr  iH>rii>iT('.  Ai>  ar- 
tlfluial  grj'ii'r.  HJili  a  n-wrroir  Iwcnty-liTc  fcvt  dvtp. 
has  biwii  conitrucicil,  nnd  will  man  hp.  in  wurklnti- 
orticr.     'the  ■tuilj'  ot  till*  motM  will  bs  of  cxcrrdlng 

TitpograpbUai  nolra.  —  U  whi  bt>|>r<l  iLat  (upo- 
graptucal  irork  could  b«  fiirried  ou  tlirougli  ibr  aiii- 
tvr  In  ManachUMtlt:  but  n»lnE  to  tin.-  cniiliiiiicd 
bail  vmt)i«r  lhr«u)(h  II«'CTnb«T,  Mpcclallj  In  llii>  l.il- 
ter  purl  •■f  llie  inuiitli.  Iln-  work  W!i»  Kr<-nlly  dnla.n-il; 
and  ntxjut  Ibc?  midillu  uf  lli«  nionlb  it  ita*  rlpi-iilt'd  to 
piiiipoiic  turihcr  flcld-work  in  the  itale  uiilil  iprini!. 

Mr.  VfllUnl  D.  Jahniion.  nwlitnnt  InfiosraphFr. 
Who  Ita*  l»oeri  pn>iitiriiiji  itivnrAl  Ainall  I'>ob1  rnapn 
in  Uie  Holio  basin,  California,  lias  ci>[n|ik-l«il  a  map 
of  Ibe  Paikcr-ca-i'k  n:or*inw.  and  bcijati  one  of 
tfa^  IiCCTlnlDSHircck  momliii!!.  Hn  h.i*  bi^iMi  unable 
ti)  ci>in)Joti-  the  Uiicr  on  accoiini.  »t  unfaiorable 
weallier.  Tbf  niap  of  Ibe  Parker  cnvk  muraini» 
fncliidea  an  area  of  about  iwctitnn  square  rnllc*.  on 
a  Mali^  of  four  Incliei  lo  the  inlk.  Thr  gnnnnil  map 
ol  thu  Mono  baxln  «i>vcn  tonii.-  rwo  ibiiunml  siiuan* 
mllea,  and  the  Seld  tlieets  of  Ihe  map  are  upon  an 
^priMiliiMte  *eal«  of  one  Ineli  In  one  and  Ibrce  quar- 
um  mUoK.  Si^Tem)  point*  of  llio  Iruiiai^untlrii'iiT.'il 
Irlaiivulailou  ol  Iho  coast  and  z«o<1etic  Hiirvc}  an.' 
induiled.  They  gire  it  scak"  and  position.  Tin;  ver- 
tical relief  U  derived  inaJuly  from  angle*,  and  a  llnr 
tit  Im«I«  connrcU  the  Hork  willi  a  datrrmineil  point 
on  (he  Cat«uri  and  Colorado  railtosd.  Th«  map  e.i- 
faibita  ibe  (xiilini.'  of  the  ancl«nl  exjianBlon  of  Mono 
Lake;  the  ooUint*  of  (bv  ancietil  it^e-itream  of  lli« 
adjacent  Sierras  wllb  thrir  pniif^I  rrmnnnt*.  AKrl- 
ciijtnral  and  eraiinji  JnniJ»  are  shown,  and  the  at«>a 
of  liinl>«j  Matt  iilto  indicaied, 

Mr.  il.  D.  Hoffmann,  in  tlie  divition  of  tbn  Pacific, 
waa  bnsydurli^  Dtcemlier,  c-arrylni;  on  Ibn  dniallfd 
*arvi>y  of  ihe  nnw  Idtla  qiiirksilvcr  district  in  Cati- 
furnia. 

Prof.  A.  n.  TIiomp»oi>,  geiigra|iher,  waa  occupied 
during  December  in  (he  determinnlion  of  ih<i  Intltudn 
and  tonglludc  ot  Fort  Winjcaic,  Now  JltxJco,  wliich 
work  baa  bv«n  u(l«(AC«orf  Ij  ci>mp(«l«d. 


PUBLIC  AND  PRIVATE  INSTITUTIONS. 
ElunnI  colltgi  olaMiatNy. 
K*iinl*.  —  In  Ills  r«port  to  the  pt«itil«nt  of  iIm  unJ- 
vervity,  (h«  dirvt^ior  of  tbe  obwrvaiory  siaiu  that 
the  annual  lubicrtplion  of  five  Ibounnd  dollar*, 
whi«h  ha*  been  In  toceo  for  l^ve  yean,  bn*  ciplrvd 
by  limitation,  and  tliai  nn  attrmpt  to  raliw  a  fntid  of 
one  hundred  tbuusaud  i*  nw«llng  iiith  gvoA  succMs, 
about  hiilf  hnving  been  lOrcady  obtain*^, 

FartaMrAririi.  — The  study  of  tbevarlablettanhas 
be»n  continued  by  Mr.  Cliandlor.  Thobibllographyia 
nearly  eunipt#le<l,i»  fara«  Uielir*l«xlnic(iou  uf  ref* 
etv'ncea  i»  co(vcemed.  Notes  have  bwn  prepared  to 
exhibit  the  evidence  of  rarlahUlly  vbicli  ha*  been 
published  with  rognid  10  aboul  twelve  hundrod  stan. 
TliisltKt  cxcludmniany  cohs  In  nliich  Ibe  evidence  ii 
entirely  inadequate.  A  table,  giving  all  the  publiihed  , 
maxim*  and  minima  of  each  of  the  rarlnble*  ot  long 
period.  Is  now  In  process  ot  conitmcilon.  The  prcip- 
aratlon  of  (hi*  (ahl«  lias  led  loilie  liiiiuirtttut  r«itult 
Uiat  au  inlerviil  of  several  years  oceiire  in  wbic^b  no 
obscnatloni  appear  tobavcbeen  made  of  about  ililrty 
of  these  object*.  About  one  hnndred  and  forty  stars 
beloDj  to  tills  cUu;  and,  since  last  .\prll,  all  ot  iti«iu 
have  been  obsen^  by  Mr.  Chandler  with  the  sii- 
iucb  Clacey  equalorial  monntcil  In  the  weit  dnm«. 
(.'harts  of  tlie  vicinity  ot  thrjc  rarlablvs  hav«  been 
prepan^d,  and  som^  progrwg  made  towards  their  eum- 
pli'lloii.  Similar  churls  have  tM«n  made  for  about 
serenly  telescopic  elan  suspected  of  variability,  and 
nearly  tnn  hundred  nbiervatlonii  ot  these  slurs  have 
been  oblalned.  Th«  color  of  the  variable  -larB  l*  alio 
estimaiod.  al>out  Ibrc  hnndted  uhser vat  ions  uf  this 
cUm  having  already  been  made.  The  circular  dlstrlh- 
bulcd.  asking  tli«  old  of  anutean  and  others,  In 
ibe  obirrvatlon  of  ilnrs  knnirn  or  susiH.'cted  lo  be 
larlable,  liss.  It  Is  believed,  wcureil  niucb  valuable 
co-i>|M!rati<>n.  Numerous  replies  have  been  received, 
and  iinportani  mulls  hnre  been  obialnHl,  espe- 
cially by  -Mr.  0.  M.  Parkhurstof  New  York,  and  by 
the  K<>v.  J,  Ilatien,  S.J,,  of  Prairie  du  Chien,  Wis. 
The  grem  ditliciilty  eiicouuterrd  b>-  tnojt  of  the  ob- 
server wa<  that  «t  Identifjrfng  with  certainly  the 
fainter  stars,  although  Lhla  Is  nnc  of  the  Dr«(  things 
tliai  should  be  l<«med  by  any  pecwjo  d«>lring  to  do 
useful  astroDoniical  work. 

Aftronomlfal  pitoloyraphi/.  —  Vllxii  llie  aasliUinoe 
of  Mr.  W.  II.  Pickering,  nn  inrcstlgatlon  waa  ander- 
taken  In  aslroiwmlcal  photography.  Two  objects 
were  kept  In  riew,— Irai,  the  determination  of  ibc 
llghtaud  i.-olor  ot  the  brlghltu'  slars;  and,  secondly, 
the  con>trucllon  of  n  pboiugmphlc  map  of  the  whole 
henvens.  After  nunicroiis  prvllnilnary  obaerration*. 
a  method  wb«  employed  t^  wbi^  n  pliotognipb  of 
the  briefer  stars  Included  in  about  onr-tveJflh  uf 
(ha  oattrc  heavens  coulil  be  obtained  on  a  single 
plare.  Map*  were  also  obtained,  conlalnlne  a  region 
of  about  llfteen  iegttft  square,  ctiuialniiig  star*  as 
foinl  as  (he  eigliUi  ma{,'nl(ud«.  Tbe  color  ciordstd 
a  marked  inDuence  on  the  intensity  of  Uie  pboto- 
graphle  Imogrj,  in  some  caiea  produdng  a  difference 
ei|ulral«nt  to  four  tnagnliudea.    Il  Is  thought  that 
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phoioBnqilij-  mktr  iH^  ■!■«  man  dvllcnUi  ImI  wa  ynt 
kk*«of  llMcnlor  of  a  «iar,  —  iIIRerpiiL-osloo  mulllo 
b«  i>ereepllble  l>>  iliv  vyir.  buconiiuf;  dlttinctly  vitiblv 
in  ibe  plioiosiaphic  iiiiKgn. 


iVOrSS  AND  yEWS. 

PROrasWR  Mir.NK-Knw.viins  wrli>-  lo  ttn'  S>r[<i(^ 
d*  K&ignipliit!  ill  rcK^LrJ  lo  tli«  •'oiKiitilk'  woik  i>t  Ihi' 
Mtjwditton  on  tile  TnTismnn.  Alter  baviii'^  «(u(li»l 
the  profll<^  rn>ni  llicr  AfHcaii  coul  Intn  dc>cp  Hulcr, 
the  vwt^l  rxcntlUMl  ni  Siui  Jitffi,  t.'apc  Yordi-  ■•lAnila. 
«nd  Utcr  n[  Snii  Vliic^iiM:  aouiiiltrip  belns  <^arria<l 
•n  iliirlni,'  tlie  varioaa  iiiui-«invTits  u(  lli«  vessel,  luit I 
proiiiis  !•'  Rt'cal  liitcrvil.  ai  In  miiiic  fOKs  clrny  did 
not  XHuir'l  wlili  l)ii>M>  on  IIir  cliitru.  UrRiiri>  UUiid, 
which  haa  iievFr  bi'Uii  vieKpi1l)>  iinlunillnis.  wa«ear#>- 
lully  BXploral.  The  sliores  are  very  rotky.  anil  il 
bfi'xm«  iii^oMMry  to  mim  iithnre.  wlikh  the  t«m- 
peratiin'  nriiileritd  rallinr  RKinnAbli*..  Tlia  i*lan4  !• 
cnUroly  volcanii;,  ami  tli<-  rix-k*  or  H  nitiKiilAr  diiUii«. 
Tli<i*e  Tipar  thv  shorL-  v/vtv  biuvkit  uf  lava  cviuimlvd 
by  a  sort  til  caloireou*  conuiiin.  con  tain  mi;  mmn- 
>hcll».  Into  n  kind  nf  piuldlng-itniii-.  Otlii^T^  l-dii- 
■l»wd  of  ie»-iiaTtil,  <trSft«it  by  cb^wlixl*  i.inu  aliltiiili' 
sumMlRirs  of  a  tlioiisaiid  tvrt,  and  rhani;*^!!  Itilu  lollii 
injtn  by  c-alcnreoui  iiifllirjtioti.  Vcgciatiun  i»  v«ry 
■pane,  yet  iliv  k"*"'  liranti  peculiar  to  lbl>  Idaiid 
wnre  toiind  lobi-  lierliivon>ii».  Tho  S»irgB>.«o  Si-jj  w«» 
tli^ii  pxnmliied,  anil  piwi-il  Ur  bv  ii(  grvai  di'ptli, 
r««t'biiij£ii''»rly  lhirLy-l]ii*eliiuidred  frtlb<im».  and  lli-' 
iKittoiii  •'iilirely  volcAiiic.  with  u  ralbirr  pour  (uiinn. 
A  cnlliviioti  of  Im  a  and  teartae  H-ai  obialiml.  lomr  o( 
wbicli  appt'MPd  111  bo  '•!  •iiiilc  roMnil  orialn.  Thci-n 
is  probably  In  the  Allnnlii*  an  imineiitio  bund  i~>( 
volcuines  ■.■xWmtiiig  pariUlrl  with  Ilie  Aiidf^a,n  ty-- 
lorn,  perhaps  to  tcnlnnd,  and  o[  which  Iha  irulminat- 
iu^  ptuiks  form  Ibe  fajji-  ^V^^lK,  Canary,  and  Alore* 
i»)Aiid*. 

Slore  Iban  two  hundred  de«|<-«aH  sounding  vrvTV 
made  before  the  ri^tiirn  of  the  cxpisliilari  vM  Sun 
MiKMl'  AKireft.  IVonderfulty  rich  collection*  w«r«j 
made,  and  ipt'Ciinnnt  ••!  Lhr  bottom  iliroughoiit 
tbe  wliulv  nvglon  iniMTted.  'I'lio  loponraphy  of  the 
oc«ian>bulloiii  hitherto  aet'tipted  will  be  i.'oinidprably 
modlflei]  by  (bete  rMcnrches.  It  was  expected  that 
ProtrMor  Uihie-E'lwJiriJii  woiilil  jildrru  the  loi'lcty 
on  the  ai'iii'iMl  nanlls  "f  'b'  work  bfltorp  a  jtcner*! 
acMlnn  about  Jan.  21,  and  exhibit  al  the  tame  time 
some  i'(  the  iT^ajiiin'a  obl«ltieil. 

,\l  the  mei!tini:  of  the  Paris  iioadeiiiy  o[  si'ieiicett, 

Dec  II'.  Dr.  Ilynde*  s»>'  »  siuuinnry  report  od  the 
l^eologl^'nl.  bot:Li>Ii--Al.  loidogicdl,  aiid  nnthrupolo^cal 
w^rk  accompli  shell  by  the  Frericli  inliiilo"  to  fapo 
Buni.  Ill  ilieMiiilbern  jslauds  ot  (be  Fuegian  An:lii- 
polago  the  prevniling  rocks  were  found  lu  be  icliitls 
Mid  BTanilu.  grr.illy  wcallieml  whereicruuptx>tccte«l 
by  TC^Mllnii.  The  duarf  Anlftrc.llc  brech  I*  llniltei) 
to  an  alllCude  of  (our  hundred  metres,  the  Kagus  be- 
l.iiloldes  to  lbr«e  hundred,  fonning  with  the  Orimys 
aud  Jlrrburii  a  (ore«t  tiiiie  willi  a  humid  xiil  poor  iti 
TCgelitblr  btimui,  aiid  covered  with  tootttrt,  hcal.ha, 


and  a  coittlderablo  variety  of  sitiall  plants.  The  »»■ 
riiie  llora  abounds  in  iiJI  kinds  o(  nlgne  (the  molt 
eomioon  br-iii^-  xhr  Mncrocyitis  pyHfern),  nfloniing  n 
shelter  lo  numcroiii  zoophyiet,  atinclids,  motlnxkh. 
cnutflccant,  hiuI  nilKT:it<ir>  lislies  of  eight  or  ten  *pe- 
clM-  OC  the  «bell-tisti.  whieli  abound  on  inoit  of  the 
NenlHMnJ.  all  the  lai^  specie*  iitv  edible.  Although 
(•iiorer  Ihim  the  marine,  the  land  fauna  Includeji 
■I'voral  spia-len  of  ('olwipliTu,  I,epidni-iera,  Anwh- 
nlda,  »onie  forty  »|n>clet  of  birds,  but  no  ivptiles  or 
friifc*.  Tbe  insTniiiabi  are  represenliil  by  only  one 
■■lieeies  ot  fox.  nvo  nideiils,  amt  an  otter,  bi'ildi-*  the 
•lomesiir  do^.  The  natives  all  belong  ui  tli>'  T«kee- 
nilia  stock  <•!  fllxroy,  ciillfd  VahjcHns  liy  tile  preneut 
Rngll^ib  mi^siu  nil  vies.  They  «|>uik  na  auulutinatlng 
lanKna^'e.  curtenl  from  the  middle  of  I)<'ii);le  piutat^ 
lolhf  Bodthernmosi  island*  about  t.'ape  Iloriu  AI>oiit 
on«  thousand  words  of  tblt  liinKna^e  were  eollei'led. 
Including  some  iih«li«fl  t«nu».  4ili.'b  a*  lrr«,  flower, 
JUli,  fh''U.  Tlir  numerals  i;et  no  farlJirr  tlisii  three, 
althuiigh  the  nniivus  count  alio  on  rbc  finger*.  (>v«r 
■  hnridrrd  iinlhropomelrli'  obuTVAtiono  wen-  mkeii 
on  liidlvlihials  of  all  ageji  and  bolli  sexrs.  fiiKwl  pho- 
iour»|ib>  wen-  aUo  obtained  of  a  large  numher  of 
Kuegluns.  beside*  numerous  eiutlnjfs  of  all  juuv  of 
ilie  body,  some  skcletmis,  and  a  )[real  vailety  uf  etb- 
nologli-ai  mali-rlalk- 

—  Oesides  the  anklyses  of  «now  made  at  >l»drid 
and  in  llolUnd  |ln  which  wanabMtved  volcanic  «edl- 
nient  tioillar  it>  that  of  Ui«  aalies  found  in  Java  after 
the  eruption  of  the  voleauol.  mentioned  by  Mr.  Uploii 
inhiaurtieh-on  the'  lied  skle*.'  Iti  ScleiKt  ot  Jan.  II, 
A'olure  of  [)cc.  :fl>-Jan.  :l  contains  a.  iiuiulier  of  letters 
JD  which  mention  is  made  of  aerayinhv<ilcanie(?jscd]- 
inuiil  havii^t  been  found  at  several  points  In  Kngland 
after  min-slorins  in  Di-cembor. 

—  The  Iniemstioniii  conuress  of  gcidogisis  will 
lueet  M  Uerliu  on  Hie  iJlh  of  September  uoK I,  and 
last  five  dayti;  then  ■  grand  ge'>lonical  exetirsion 
will  be  ntadn  through  the  Usrlz  .Mountains.  .Saxon 
8ultierland,  from  the  IM  of  October  lo  the  Aih,  end- 
iup  at  Diesden  by  a  visit  to  the  itoyal  museiim, 
under  the  guicUnce  of  Its  enkhral^d  director.  ProL  H 
Dr.  n.  11.  Gelnlix.  1 

—  In  Oregon  City  there  is  u  large  apple-tree  in  tbe 
Method ls^ church  lot,  planted  In  1>MS  by  W.  S.  Moss, 
Eiq.,  for  Rev.  G.  lllnes,  who  win  Mien  living  there.. 
The  ime  Ix'un  luo  hinds  of  fruit,  but  only  one  kind 
escti  >«ar,  and  tbe  dillerenl  kinds  appnir  on  .iller- 
nale  years.     It  is  slill  a  vlgoront.  heaUli.v  tree. 


—  It  it  understood  ibsi  tlie  outn  tulelliw  of  Mars, 
l>eino«,  hull  been  obsen'ed  tit  Profiitnor  Hall  during 
llio  pr<'*i'iiT  appnsliioii.  As  tbe  plaiiel  Uars  is  now 
ii«iir  li*  aphelion,  lt«  visibility  would  seem  to  ithow 
lliat  the  snlellile  can  be  ubserrnl  ai  every  oppoUtiun 
of  IJsrs  uitli  the  great  Irlescopen  whkli  buTe  r«- 
ecniiy  henn  ei)nsiruct«cl. 

—  Tbe  Pi  eUtscieiitlflc  locictjof  Tray,  K.r.,luM 
diaiiseit  It*  nunc  to  RoBMelMr  society  of  eugi- 
nenr*. 


I 
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FRIDAY,   FEBRUART   1&.   1«H. 


coiruEyr  A^fo  criticism. 

It  may  not  Iw  gentiaily  known  that  it  is  tlio 
ilul^-  of  the  Nalionn)  ncadeiny  of  aoicnccs  to 
rxniDiac  niul  report  upon  »ue\\  iiialtcrs  as  taay 
be  f^uhinittc<1  to  it  b_v  tlm  pniiwr  aiilhoritiM  of 
tho  nstionnl  govern  men t.  The  [iroblcm  is 
n;ferTwl  bv  tho  academy  to  a  committer,  com- 
IJOfted  of  such  of  its  members  aa  are  specially 
kkill«<1  ill  llie  sclciiee  to  which  tbe  siibjc-nt  ap- 
purlaui* :  and  they  conttiiU-r  it  in  the  light  of 
)illaccra8iblc(lata,nni1,wbei'crice»»nry,  snbmtt 
the  problem  to  experimental  intrcHtignlton  uud 
study.  It  is  not  anusual,  also,  to  eall  into 
eoiinfil  uspi-rls  in  good  ataiiding  who  are  not 
memtiera  of  \Xw.  noiiilviniy.  All  lli«sc  serriec* 
arc  rendertHl  gtatuitou*!y,  only  the  aetujil  es- 
penns  incuri'ecl  being  defrayed.  It  wonid 
mexa  aa  if  no  fairer  way  could  be  devi&ed  for 
obtaining  an  honest  and  intelligent  opinion  on 
tbi-  qiwation  at  i.-duc;  niiice  tbe  govenmient 
is  (lubtiume)!.  uimI  the  jtiry  unlramelli'd,  while 
it  coiwists  of  m«n  whose  ability  nnd  attain- 
ments are  goarantced. 


.Mnuy  reports  have  thus  bovii  pR'seiitciI  to 
the  government  during  the  exisl«tiCD  of  the 
academy :  but  few  seem  to  have  altraeted  aa 
much  Rtt«nUoD,  or  to  have  aroused  »&  miieli 
feeling,  as  a  rv«ent  rO|>DrI  innde  to  tbc  coiiiinis- 
•ioucr  of  inlenuil  revenue  upon  the  <iiu-.Htio» 
ns  to  tho  wholesomeiicss  of  glucu«v  an  an  iirlicle 
of  food.  I1ie  conclusions  reaclted  are.  l".  that 
tbc  manufaelure  of  sugar  IVom  starch  is  a  long- 
e«tablinhe(I  indiialry,  sdentilieally  valuable  and 
coinnicrciiilly  iiiiportanl :  'i°.  that  llic  proecH.ioii 
which  it  employs  nt  tlie  pn-twiil  time  are  iin- 
objeetionnbic  in  tlicir  eh.iracter.  and  Irftve  the 
product  iinconlaminatod  ;  3*,  that  the  Klnrch- 
ntgar  thus  made  and  sent  into  commerce  b  of 
exceptionable  ]>nrity  ai>d  nniforoiity  of  com- 
jNMtitiou,  aiul  conlaiiiaaoinJurioiiasiiljSttmcea: 

Ku.  M — IIW. 


nnd,  4",  that  tliough  having  nt  lintl  only  about 
lwo-thir«ls  the  sweclening-jwwer  of  canr- 
sugai',  yet  frtaivli- sugar  is  lU  no  way  inferior  to 
cane-sugar  iu  he«lthA]lnesa ;  there  -boii^  no 
ovideuct:  before  the  committee,  that  niaiite 
H larch- Hugar,  eitlter  in  its  normal  condition  or 
rermenteil,  lias  any  <)elct«rious  cSocl  upon  the 
system,  oven  when  uken  in  iarge  qaantitiM. 


For  reporting  tliosc  ooncluaioits.  the  mem- 
bers of  the  committee  have  been  most  severely 
attacked,  ami  their  honesty  inipitKi>ed.  One 
of  Hie  most  bitter  aikI  |>arlUan  of  Uie»e  attAcka 
t*  uoulained  in  a  rni^nt  '  Icaiter '  in  tlw  Wasb- 
ington  Kvenintj  ttitr.  in  wliieh  it  i*  distinctlj' 
implies)  lh.it  this  report  favors  the  iii^e  of  glu- 
cose in  aduitcration.  Ins]>cclion  of  the  report 
shows  this  deduction  to  be  entirely  without 
foiindatloD;  and  the  attack  rcvenU  Uie  tnoot 
impardunable  ignoranui-,  or  n  delilieraU*  inten- 
tion to  deceive.  The  use  of  gliHXisc  tii  adul- 
teration is  a  well-known  fact,  and  it  is  the  duty 
of  tbe  commercial  and  legal  fraternities  to  devise 
tnt-ans  for  Its  prevention.  The  wliolesomeneaa 
ufghioowe  W9H  »  matter  about  wliidi  nothing  was 
deQnitcly  known,  and  the  fad  of  its  being  largely 
used  in  fooflmade  tl)e  matterof  the  gravest  coD~ 
se<|uencc.  The  oonsideralioii  of  this  fact  was 
the  most  impwtant  duty  of  tbe  oommittee. 


TiiK  action  of  llio  Ncw-Kogland  Bsh  and 
jjaine  convention,  recently  aesombled  in  Bos- 
ton, should  m«et  with  cordial  support  in  all 
qnartt^ra.  llie  object  of  the  eonvenllim  waa 
to  secure  imiforinity  in  the  i\nU  and  game  laws 
of  all  the  Ncw-Kngbind  staKis,  and  to  »m-  that 
these  laws  arc  so  wortled  that  Ihi-y  niny  lie 
«nforoed.  Tbe  present  game  laws,  of  Massa- 
chusetts at  least,  are  tn  groat  measure  a  farce, 
A.1  under  them  convictions  are  often  impossible, 
even  when  infringeiiient  of  the  taw  b  clearly 
proved.  Ttii"  i»  ilu<t,  in  part,  to  the  varjing 
close  times  iu  diirereot  stated,  —  a  condition  of 
things  which  encourages  tbc  smuggUi^  of  ille- 
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gall^'  ncrjiiirvd  g.imu  itito  il  nri};1i boring  Htiile. 
A  carefully  coiisidci-cil  draught  of  the  i>roposnl 
unlfomi  lairs  h»^  boon  presented  totlic  Mn^s.i- 
diHKetU  leffislnturc :  oik)  bSiicc  It  would  bo 
dilliciilt  Ui  Tiuil,  En  nil  Xcw  England,  jicrsons 
more  cunipclcnt  lodi'iiuglilsnclilttws  tlimitlioso 
who  I'ccciitty  catni-  logrllicr  for  llib  jmriiOM, 
it  is  hoped  Mint  tlio  dmujjbt.  witiioiit  ninU'rial 
nhatigc,  wlli  l>c  accepted  by  the  leffisinturc. 
I'rovision  is  irinile  for  Ihe  grariling  of  special 
ticcnsctt  only  to  nctital  stiu1eDti>.  culltiig  olT  Ibe 
nearly  iiidiwriminnlc  license-giving  1o  yonng 
men  who  wish  lo  form  collections  for  ilicir  pcr- 
Botml  gmlillcation.  and  not  for  Irue  scieiililic 
»tudy.  The  lobster  ((iication  lias  become  far 
more  eerions  lti:i»  most  [K'rvonit  nns  uware. 
This  impnrtnnl  cnistiicTiin  \»  iion'  nearly  ei:- 
tinct  on  our  sliores ;  so  ttint  tlic  pix>j)ONL'd  cIonc 
time,  and  the  prohibition  of  the  capture  nnd 
sale  of  any  lolwter  under  one  foot  in  length, 
are  it'iMi  aildilioDH  to  ttio  t-si^ing  lans.  The 
proposal  to  tnlriiKt  the  dnties  of  game  commlit- 
Bloaers  to  the  commiiigioncrc  on  inland  ti«lt- 
eriCB.  09  is  done  in  some  states,  ia  another 
iin[ioi-taiit  [troviRion  of  the  protiosed  law. 


TiiE  movement  which  vithiii  the  last  few 
yenr»  lias  caused  a  rapid  oi^anizallon  of  agri- 
cultural i!X[>crimeiit-3inlioiiA  iii  vniioiis  \>afU  of 
the  Unile'l  Aiale*  hn.t  dcvi'Iopml  another  pliuHo 
of  the  problem  concerning  llic  distrilmliiin  of 
nork  in  botanical  research.  The  very  m.irkcct 
development  of  botanical  scienco  within  the 
Ia»t  ten  or  fifteen  yeai-s  has  iiccessitaletl  apc- 
cialiiiation  in  several  diix-cliona,  iind  icndei'S  ic 
necessary  to  consider  which  of  the  |iurt.i<-iilnr 
fields  in\-iting  i-ege:ireti  should  remain  idcDlilled 
nitU  our  higher  institutions  of  learning.  Ono 
of  Ili<!  most  jiromUIng  llelds  at  the  present  lime 
is  to  bo  found  in  vegetntilo  pliyniolojc}' :  but  thui 
ia  discovered  lo  be  niilnralty  gravilaling  low.tn1« 
the  espcrim  cut -Stat  ions  and  away  from  the  col- 
leges. This  is  a  phitee  of  the  prablem  whicli 
should  be  earcftdly  considered  by  lliose  mho 
hare  in  hand  the  intere&ts  troth  of  the  science 
and  of  the  stations  ;  nntl  care  thouM  be  Inketi 
not  only  that  those  who  nrc  railed  to  the  cliai-gc 
of  these  imjiorlant  inatitutions  should  be  calla- 


ble of  fully  appreciating  the  Imimrtaiiee  of  tlio 
Interi-stit  involved  in  litis  particular  lu'iiiich,  but 
that  ihcv  liliould  bccuhc  to  it  !i  i>o8ili(>n  com- 
inensuralo  with  its  high  chai'actcr  and  tho 
great  )>ossibilities  which  It  olTors  iu  the  way  of 
practical  results. 

Thg  present  ftenson  Is  remarkable  for  the 
brilliancy  of  the  evening  sky  ;  the  four  hrighU 
esl  planets.  Vemn.  Maid.  Jnpiicr,  niid  .'^»tllrn, 
l>cing  all  above  the  horixoii  at  once.  To  add  to 
the  brlllintioy  of  the  spectacle,  this  takes  ptaca 
at  (I  time  niien  Orion,  Taurus,  and  othcni of  lh( 
hnghlc^t  eoustellationa,  ai*  near  the  meridian, 
and  nine  stars  of  the  lii-st  maguiindc  shove  Ihe 
horieon.  An  additional  |ioint  of  interest  to 
]>os!ic3M>rs  of  lelescoiH-s  is,  that  Salnrn  la  ap- 
proaching both  his  pci-ihelion  and  the  point  of 
grcBlcjtt  opening  of  hia  rings,  and  i»  thertrforo 
in  that  ])!irt  of  his  orbit  nuxit  favoiTible  for 
study.  Al'out  tho  middie  of  .Vpril  nn  addition 
will  be  made  by  tho  simultaiicous  appearance 
of  Uranti:!,  Xcpluue,  and  Mercury,  so  that  allJ 
eiglil  of  tlic  major  planets  will  he  visible  at  tlio  < 
same  moment.  Of  cotnse  a  telescope  wtU  bo 
rcquii-ed  to  see  Ijrauits  and  Xeptnne,  but  tho; 
sis  others  will  be  vwibin  to  the  nalied  eve. 


EsGHXo  has  been  i-ejolriug  in  a  piece  of  ele- 
phant worship  sinw!  Mr.  ttarnum  placed  at 
the  Koiilogieal  gardens  in  London  the  tvhilu 
elepluint  which  !io  recently  procuixjd  from  Biir- 
mah.  Tiio  natives  of  the  east  affirm,  and  the 
Europeans  are  nilling  to  cori-ohoratc  t  licir  state- 
ments,  that  the  bmly  oC  a  dead  elephant,  ex- 
cept of  such  as  die  hy  Ihc  riOc.  is  never  found. 
Whellii-r  lliey  never  die,  or  betake  tliemselvcs 
to  some  remote  body  of  water  before  they 
dcjiart  this  life,  is  a  disputed  |>uint.  The  great 
esteem  in  which  the  elephant  is  held  is  said  to 
be  due  lo  tlie  hiKt  incarn.ition  of  Gautama, 
hefore  he  was  horn  as  Uuddiia.  being  thai  of 
nn  elephant ;  yet.  as  the  Buddhists'  iilea  of  tho 
path  of  beings  is  on  tiirongli  at  le.ist  seven 
heavens  to  the  linal  tolal  unnrliilalion,  it  is  not 
[JCrfecHy  clear  why  they  shouki  not  s»pi}os« 
tho  iwid  to  finally  lake  refuge  iu  an  old  ele- 
phant, to  rest  with  II  In  Its  unknown  gi-avc. 
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LBTIERS   TO   THE  ED/TOH. 

Dvataeta  In  «rblt«  oats. 
I  AM  i^n^;!!!!  iijioii  n>l  ItiVPillgitHiii  cnncr'nitiis  llx^ 
r«U'M  III  •l«irin.-is;  nnd  I  hntc  iliwi-dwr  itattirjiltr 
been  niiicli  inl(-tvKI«(l  In  Ur  l^irMHi  Tiilt's  fa|vr 
cmicMiiiiK;  ilfafrii-ti  in  uliiie  cjiin.  puMubul  in 
Katun  (tul,  xxi!i.  n.  i«l|,  utiil  in  tlic  iMicr  "1  Mr. 
Joi*:i>li  Slcvctis,  I'uLlitlici]  in  tli<^  muc  journal,  <.-on- 
c«rii)tje  li'i*  fjtiicr'*  breed  al  ili-nl  nhiti?  cnli  {vol. 

xfi\.  i:  ant. 

1  h;>i(>  lajrKlf  Moii^  acnua  Iliri-i;  iniUncvs  c4  wbEle 
(»>•  iiiib  blue  t-jr<?i  (iHo  in  Kiin-ix!  andoac  In  Aroeri- 
eil,  mil)  ill  facli  cih:  tl>v  niiimnl  wai  livitt. 

Mr.  Tail'-i  slalnnriil,  ilul  "  on^eiilral  d«afiw«  it 
iioi  kitviTii  til  occur  111  atiy  aiiiimil  but  Ihe  tai  "  it  a 
nioM  <'Xltiionlhiar)* (•lie.  Jii  \icu'  of  ilic  giv.it  prvvii- 
loiiro  a(  Conic^iitul  dviifiK-aa  umhmi'.:  Iiiimnn  bviii^. 

Of  tlM  SSlSiS  ileaf-mUICH  in  llie  tliiilrd  Matr*. 
miH*  thiii)  oiv^liaif  are  coiiE<-ii1lall)  Ui'al;'  niiil  In 
Eiim^  <esci>piiuit  Ocniiaiiy)  tin-  i>ri>)iortioii  of  r/,ti- 

S;cliltally  ihul  apiWiin  to  Iw  uiu«'li  ^leatM',  —  iilniiil 
emr  to  oiw,  accunliiiK  lo  tlie  inte  Dr.  llarv«y  L.  P<«l 
(1S.-.IJ.I 

Wilt  ibi>ii]<l  ri>iif«iiilai  <leafrir«i  aiouuu  llii'  1uw«t 
aniiiuili  b«  (onnii«9  (o  nis,  aad  wtif  only  to  «li!ia 
csia? 

Mr.  Tall  imic*  ahn  »ii  ai<t<Hr«nl  *«tocinl<on  bniirei^ii 
qiilrp*yai"l  wlitii-iM-w  111  aniiiiHl*.  llo  »ay»,  "E'rerjr 
kind  ni  wlilin  luilmal  I  linot  k«|tl  »,*  n  pet  lii*  li««n 
till?  aulijcct  of  epllnpay;  and  Uip  iMitHri.itlun  iokiiggrk- 
live  ntieii  ne  aru  uild,  a*  I  liii\e  liocn  tn»|ii«iiiiyi 
lliat  ihi-  i!iHM<r  !•  iiiiliiioirii  nn]nii)[  ni"(iroo»." 

It  ii  nortliy  oi  iialr,  Ihnl  Joaf  nciH  al*n  appear*  In 
be  IfM  MMnnMB  among  negrora  lli.-kn  nmons  nlilir 
people.  Aocnrdtng  lo  tlw  iveaiii  (•■nMi*,  tlio  inial 
wfafie  populallnn  of  Ilil*  (viTintrj  nmniiriii  in  4::,'(4I3,- 
VTO,  aiul  ti>e  total  nuinbnr  >'f  nlil^-  ■Iraf-iRtim  H 
ftJ.Ml.  Tll«  culnrol  poptiUlloii  la  sivnii  ai  11.^1,^1, 
wilh  8.I7T  enkimJ  ilcaf-inmcs  (not  liieJuilIng;  Chlnrio 
an<l  Indian*  I. 

Tliin.  wLlle  iro  liiive  one  ilraf.miite  for  c»er»  I,4III 
«[  the  wliite  po|Hiliiiii>n.  we  hnve  auiy  one  dcnt-mmo 
for  every  K.OW  of  the  coloinl  pc.iple.  It  wmilil  be 
Jiitereiliu-  to  kniiw  wbetlicr  thi;  pmportlon  of  coii- 
geniially  ili-af  ii  leu  amniig  the  CDlmcil  than  tlio 
Hliiio  dent-mntes. 

Tbo  pallid  conipk^tion  of  rouiy  ilcat-muict  lia* 
often  been  eommcnleil  tijion  by  (imTigcn  m  an  ap- 
paniil  iiidicalion  ■•(  ill  lieallli.  Wliili'  I  ninnot  »aj- 
that  ]  liave  niytelf  obiei'vrd  lliii  .ni  u  roinincin  clinr- 
acieriitie,  ulill  my  altenlion  has  nvvrr  been  tpectO- 
cally  called  lu  ibe  point.  It  mmid  be  *»»Tlo  te« 
the  ruHller  byeolkcling  inio  une  ruoni  nil  tile  con - 

Knilatl)  deaf  niipjis  of  some  larjp-  inititutioti.rxchul- 
E  lliuM'  piiiill)  uli<>  brcaiite  Heat  from  acciUeiiUil 
mi*c*.  A  cunory  exaMiinaiiun  would  probably  (how 
whether  I  lien*  iinr  ii  ni>l.  In  llie  biiman  mce.  an  iiMo- 
cialiun  t^lweeti  coniti^nital  •le.ifiifsa  and  l)>u  abtencu 
ef  co4iir I njc- matter  ftum  the  skin  anil  bnir,  1  Iruit 
■hot  lonie  of  jour  nailers  may  be  able  lo  tlirow  light 
upon  iliceo  pi^nt«. 

Alesaxobr  Gbahau  1!eli_ 

WaaUogiaD,  V.V.,  r*b.  I.  IMt. 

Radtont  beat. 

In  a  leuer  lo  Srirnce  of  Jsn.  8S,  Mr.  Fitiverald 
thhik*  It  H  pouibl«  thai  [  am  loUted  ■»  lo  lli<r  manner 
In  «hlc>i  ny  r«tiitlBg-»eroen*  worl:,  by  njk*ou  of  the 
eotnplleaUon  of  IliA  airannenirfiL  1  ninu  itnver> 
tbvlMt  entitlnnn  Ui  larftl,  that  I  ilitnk  I  iindeTMand 

'  Km  CcmprsdlaiB  of  llu- UBlli  tRiiiia  [ma).|un  li.p.  HM. 

•  Am  AraatMso  waal*  of  ih*  deaf  and  dumb,  vat.  n.  p.  3X1. 


how  ihe  pmc^M  I  liavR  Inieniod  npemra.  nod  cannot 
aitmll  ibat  I  am  in  riiMr  In  thin  until  aurli  itmir  U 
polnteit  •>iii.  N«<r,  Mr.  I'lli^i-mld'a  dcmnnil  tb.it  I 
sIk'UIiI  •lioir  Itial  llic  brat  slilch  originally  cuiie 
(roiii  It  la  relnriitd  ti>  IS  in  lit*  urine  di'recffoa  M  the 
)ie;itei>inlnsfr>m  .1.  noald  ineorrrelly  lendllie  reader 
to  rnppoic  tbiit  I  miulc  *onve  >uch  itlHitniirnt  or  >ai>> 

rn.lii(Hi  ill  llie  ml^liial  paper,  ami  Ibai  coiisei|tteiitly 
WKa  nisloil,  aa  he  in;:ge*is.  Itui  the  nio*l  inper- 
flcUl  euBiliiatlon  nf  the  paiier  ubim  iLai  I  liniv  itot 
fi>raiMmeTilsup|Hiacdtbia:iu  I  liave  simply  piopueed 
to  •»  arrnnce  tin-  n-llectlng  snrfacai  as  to  n'luni  radia- 
tiuiis  froni  II  tliroiigli  annie  one  or  more  i>f  llie  apcr- 
tares  in  lite  aeiven  t.  ntid  not  iteoe*<aiily  through  tli* 
apcrtnnu  from  which  ilKy  urigittnted.  Ii  neceMarily 
follow*,  th.-it  I  dill  not  iiippo-e  Itieni  lo  lie  tvlimieil 
In  a  ilirrction  par.illel  tu  tbe  in'Miilioiii  fr^iii  .f . 

I  lliiiik.  Ibi-n.  Ibal  ilr.  Fli£:emld  mutt  orrtaliily 
nilmit  ihnt  1  liavu  iwit  miulo  tlio  bluuder  whldi  is  Im- 
plie<I  ill  lii!i  leiter. 

Aipiin:  Mr.  Fiii|;eRi>'l  t.-vk't  It  for  (cnuitod,  appai^ 
ently,  thai  Ibis  »  nut  ot  eoliieideiice  in  dlroclloit  wntilil 
be  fatal  to  Ihe  pniee-s;  wheivn*.  In  my  rotlmallon, 
the  only  <|iieiii<>ii  !•.  wbeihiT  the  rMliatlnn*  which 
originaUy  eniiie  frotu  II  are  n.'(iir»eil  lo  H  or  i»il. 
What  thvlrdireciioii  nmybe  apiwara  lo  me  outlrcly 
Immaterial. 

If  li  Ih  (MMible  to  fckuw  iliai  ihe  want  of  coin- 
eiiteiKK  In  ihe  direcilDti  of  all  the  ra.r*  comlnit  to  It 
Invalidate*  tlie  proco**,  ai  Mr.  Filiserald  Im]ill<'«,  he 
will  no  (loi)bt  M  able  to  f,ive  a  dlivrt  |>ro<>l  of  the 
fact.  Siidi  pnior,  hr>a'«ver.  fe«uis  lo  ine  Impoialble; 
for,  after  lite  etierey  rcaefaes  II,  the  path  by  wblcli  it 
lu*  arrlteil  Is  of  uo  c'>o*e'|iiente- 

Ii  Koet  w'iiiioui  htyinc,  that  in  ibti  vIkw  of  the 
matter  It  i*  •iiilin  hnji'AslMe  lo  aiilMtlliitr  the  proceiti 
]>ropoti(id  by  Mr.  Fiu^nrald  iu  place  I'f  mine' as  in  lil* 
proccM  ibiV  Oliecti'rt'H  nenMarliy  coioeWe.  wliich 
in  mine  eannut  coincide. 
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It  iloea  seem  iKwsJble.  liawe*<T,  to  empkiy  lii'o  ■eta 
of  opening*  sndi  a*  Mr.  Filz^er.itd  hu  imipowd,  la 
(uch  a  vay  thai  Ibey  sliali  I'lvedier  aeoiitpUsh  what 
neitlierof  them  can  effecl  tinsly.  K«r  eaample:  let 
lliero  be  three  tiled  M-iveti*.  I,  in,  n,  with  two  •eta  of 
opeiiitic*,  r  g  X,  Z" !/'  I',  wbf*h  ran  hr.  npcndl  or 
ciMe'l  liiilanlly;  niid  tel  iliem  alt  be  tIommI  except 
wheu  the  conlm/y  l»  c»p!lcllly  Matoil.  I.el  each  of 
Ibo  four  equal  liilrrrala  of  Unto  which  wo  aliall  (pe^h 
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nt  t)(i  the  lluie  rcajuiml  li]t  Uic  front  of  n  nr  In  may- 
Ing  Irotn  u  to  ni,  or  rtee  mmo.  During  tliu  llrtt  inUtr- 
Tpil  let  X  mid  t*  ninno  b«  open.  Ttio  nyi  twlKveii  Ihi.- 
KK«ni  al  the  ci>n«Imlnn  d1  Ibe  flnl  iiil^nal  am 
■hown  in  Ihc  Srtt  ilmsrnin.  tJuriiis  ilic  n-oinirl  iu- 
ten'«l  ki  ^  alojH-  I*  Dp«ti.  •nil  lei  tdc  tvllpclor  al  y' 
ncndlberajr  impinging  on  It  lownrUi  i,  Thi-siLunliun 
of  tberaysKi  tliecndof  lliesMxinii  inti-rviiluv  iIiuiMii 
in  tbe  tcooDil  dUsnm.  During  tliu  Ibinl  inlcrval  let 
^  Mid  t  ii\tmc  he  open.  Tb«  m;i  brtwi-vu  ttiu  •nveii* 
M  Ibc  cnil  of  tbU  iiilfml  lire  r^'ivn-^wulixl  in  ttie 
third  dLsgnm.  Uutliie  (be  f'tunli  iiiii>rt)il  lei  y' 
olnne  be  open,  niid  let  tbe  refleclur  at  y  'vnd  t1i«  ny 
fruai  llial  point  lowsnl  i'.  Tliu  iwxt  inierviil  )»  it 
repvlilloo  i-f  llie  linl,  nud  so  uii. 

U  li  wuii  ibnt.  in  fid.  Ilie  differonce  In  lh«i  dliw- 
lloni  of  lb(-  Iwii  rajs  nrrivine  *t  B  can  be  ni^'li'  !?■• 
ibaii  aiiy  atsigtivd  Giill«  aufilo,  however  kninll.  by 
tiilB('l<!iiiIr  ini^reaftiniE  (>ie  dbt*nfo  beinven  tha 
scr«e[it,  or  lufllcknlij  decrcsMlnf  tbr  *pK«  bntircffn 
tbe  up«iiin|».  ■>['  t"i(b, 

II  i»  potsilile  llmtliealwvp  procrMiaaf.  firnn  It* 
cuuiparslivi.-  timplidly,  Cdriiliic»  lo  >  cicarci  iinder- 
tlMldiuj!  of  tli«  relatioaa  involT#d,  tlion|[li  it  wemi 
Inferior  to  tlM  on*  orl^ttlly  propoMHl  In  *ninc  (m- 
IHnrtani  paittvulan.  II.  T.  Knnv. 

UnlirtnllF  of  Onc^nnml.  |r*ti.  t.  IMi. 

The  Oreoljr  rellof  expediUoo. 

In  ilftw  u(  ilif  niiniui'nt  upuD  till'  Gn-(!iy  nli«f  ex- 
fmlUhin,  It  inity  not  lie  out  of  pUn^  attbi*  Piirlj'  date 
to  odl  tticniion  ti>  a  tivijlpcted  iirinciple  of  arctk 
nnilgAllon  wlitch  licitm  wiili  tnll  fnrc<-'  upon  ttit 
niiiig^ion  of  ihx!  rmne.  I>i  ijuotioti  Tu  lis  iidopiiun 
mav  bo  IMced  the  nuccni  of  NiirM  wlUi  lliv  Ak-rl 
anil  IJUcDVcry.  niid  of  Ni'nlc?ii»ltii>lil  willi  tlic  Vraa; 
Ui  \U  ncslcci,  the  wu-clt  of  ihi-  Jcniini-lte  luid  llir  I'n-- 
Uu*  ■moiis  a  boM  of  ollHin. 

Kmply  (tftted,  it  la,  under  al)  oireun»l«nfi.-«.  in 
ollnj;  to  the  cuiul,  and  amuii^  its  Uliuids  Orid  |rr»lec- 
tlon  agaiiiM  thr  lloating  he.  T<1  va^i  a1uii|E  Ibe  nigp 
of  tbo  flo«,  luid  foJIuir  the  op^iingB  il  uOer*,  b  a  veri- 
table siren.  Of  course.  Itiv  principle  is  iiol  applica- 
ble lill  after  Junva**  Simiid  ii  pataed;  bvl  hrre  tbe 
course  is  nsiially  frve. 

The  Hsliluiokrieirniea*  TiUTOIAXIAC 

K*W  ItAtUtl.  fOOD,.  V^b.  V- 

Ttie  rod  akiv*. 

1  b>vc  only  time  to-day  to  i*i)ly  i^ry  briefly  to  your 
editorial  Iniiniry  on  p.  3I>,  as  tu  preTloiu  liistoncei  of 
tni  *kki  and  rolcatilc  eruplloni. 

You  »[l)  dud  A  West  Iniliu  inilaoeu  in  IS3I  on 
p.  it&ot  Iho Ueltorolo^tal ifiiu/mint  forlSSS:  but  [be 
inoal  ■Crlttfng  p«ni)lel  tins  iKrii  imintevi  out  by  I'riv- 
feuur  Kortteii  of  Kki  as  uittirriiiii  iu  [763.  lastiii;' 
■buul  tour  luonlhf.  nnil  •preadiiiif  oter  lite  whole  ul 
Kurupe.  [lorllieiti  .^fri^a.  aiid  euiMn  Alia. 

Arrunueiiieiita  ai«  boiugtnadolUfUieconciriilrMioii 
ul  ail  iMiTleeliUk  infomialfou  upon  Ibo  »iibj«cl,  aiid  1 
•fakl]  be  proud  Iu  act  as  Ibe  receiver  of  raplcfi  of  any 
lUXUM  ur  racord*  wliicb  your  reader*  inxy  iniriitt  to 
ma.  O.  J.  STMoiif,  C.K.H. 

IB  CUDdea  (>4  .  loulon.  X.W., 

|W«  sliall  pubtith  Prafessor  KnrMen'a  attkle  next 
week.1 

AeoUftu  ripple- nulw. 

Ud  iIi«  ei'onlns  of  June  II,  ISSi,  Att*r  n  tcicro 
r*ln-*ionn,  during  wblrli  Imvo  4utuiUllo*  of  (OIl  ntn 
wwbed  troni  adjacent  titMa  and  d«poslt«d  slimi  llto 


raadliil«.  I  notloMl  neat  Itrn>)hoail.  IVI*.,  a  peciillnr 
pbenumenon,  u'lilcli  may  be  nonli  recording.  Ttiu 
mud,  depoilieil  only  a  few  lionm  before,  »•»>  allll 
rery  niol>il«.  anil,  n;  (lie  poini  whore  lieil  s.-cii.  co»- 
eroil  an  area  a  rod  or  mum  wide  and  ibrcc  or  (our 
luiii!,  pteientin)!  ■  (lerfcGlly  plane  aiirfoce.  Tha 
it«ad^  forte  of  iLe  niroiig  iriml  wa»  Ititerrupied  bjr 
occuHtonnl  iMKtt  of  crenter  viulener.  each  of  wblofi 
mlaed  ou  liie  plutie  in  ud-surfnceeormgitlloiis.  which. 
Iti  every  delall  IbaL  could  be  cHiigbi  ilurinu  their 
inometitaiy  exiiteiiee,  resembled  ripp!e'iii:irlci  lonned 
by  wfic«r,  lielu);  a  beautiful  ami  illBtinci  series  of 
pM«1icl  ridt:e>i  stiKliUy  euiicave  lowani  iliu  direcljon 
of  tbe  mould iiif;-fi7rve.  1'he  oniline.i  of  lliese  xcolian 
rinplM  were  no  sooner  diifiued  ibaii  Ibey  bettan  to 
dlMolve,  and  it  minute  or  two  tultleed  lo  ubillerale 
all  lnur«  at  t)i«ni.  1'bv  iibenuitieiiun  was  observer] 
■er.^ral  IliDM  on  tile  saiix^  Nurfiice,  Hud  also  in  adju- 
G«nt  loealllles.  wlieri!  I.lin  vmitislriH-eof  tbe  mud.  and 
llivretore  tli«  duralioii  of  tin.'  ri<l|R<-,  varied  tlli^lilly. 
Tli«  rl]tple>i  w«rc  boat  dt'llni'd  in  the  thiiiiie>t  iiiuil. 
thoui-b  ib<»  wan  inoiit  favorably  ailuated  for  their 
pr<'iliieli«n:  and  Ibey  di*sppcar»d  I«m  rapidly  wh«rn 
iormcA  In  tiie  niore  vincoiw  iiiaicfial, 

This,  of  eiiune,  la  nut  a  radically  new  pitvitoniw- 
noii,  but  a  ran'  phaM'  of  Ibe  tauiillar  actlnn  i>f  wind 
on  iligiiid  mirfncr*.  K,  U.  SAUMiimv. 

Wiocliell'a  'World-llfv.' 

Will  jy>u  permit  ine  to  announce  thut  u  number  of 
erraU.  HttribiiUble  bull)  to  nuUionitid  proof-reader, 
b:ivr  fuuiirl  llmnr  wai  into  my  Inle  iirorlc  on  '  M'orkl- 
iif^:'  aoii  I  «itl  iw  uIhiI  lu  mult  slips  of  cortecliuni 
10  atiy  wbc  will  kiti'lly  notify  m«  by  sinitjtu  poUai- 
uard  that  tbtiy  to  deur^r 

Al.KXAM)KK  WIKCBBIXm 
Ann  Arbor,  Uloli. 


TltE  LAHORATOHY  tS  AtODERS 
SdENCE. 

TiiK  uinlcrinl  circ-umstancco  under  which 
iM-ienttfio  cli»o()v<Tj-  IH  promrutci)  hnw  Ixjcn 
complctiHy  revolutionized  diiring  the  last  fortj' 
j'«ar>.  Of  ibc  immense  cbungrs  that  h.ivc  oc- 
curred, tho  iDiijoi-ity  litive  fallen  irithin  the  last 
flltepn,  one  might  almoet  any  ilozcn.  yonre.  It 
is  intoivstlng  and  jti-oil table  to  contrast  tile 
|iiiHt  nilli  tlic  pr«9ent  in  thl^  respect. 

Forty  ycani  ago  tlierfi  were  very  few,  more 
projit-rly  no  laliurului'ien  whit'h  we  t*f  to-day 
would  (■oiwiiifi*  vvcn  loientl'Ic.  Now  everj' 
titiiviTxity  III'  iiii|K>rl:incc  and  high  rT!(iiite.  the 
world  cut-r,  tiiis  largi-  >iititcs  of  rouins  lor  i-nih 
departiticnt  of  mence,  and  oflcn  nutnvfoox 
great  buildings  within  whose  walls  thoiisniids 
and  thousands  of  sttidenl«  aro  daily  brought 
face  to  face  with  the  facta  ftn<l  lawa  of  naWre. 
The  geueratloQ  that  la  now  gooe  pniwicd  lla 
BcicnllSo  aludleit  In  incominotUotis  quarters, 
and  even  tlio»e  were  destined  fur  the  n*e  of 
tbe  prof^oni  rather  Ihiui  the  iitii<len(.-i.  Many 
a  aniatl.  dingy,  itnd  ill-ligbtod  room  if  utill  to 
be  seen,  wln-rc  sonic  illustrious  «tiiviN(  created 
new  knowledge. —  n  smnlt  ftqunrodinmtxtr,  with 
croolted   walls,  low  ceiling,  undulating  tloor. 
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and  an  insiilBcknt  nindotr :  what  scicntiHe 
tnvflller  abrtNul  has  not  seco  thnt  irorking- 
pUoe.  irbere  bla  prealc^essora  labored  at  the 
fiMindationa  of  our  exiaiioK  science?  I§  not 
each  of  Its  forlorn  tIetalU  «xam)i>o(l  with  a 
CDrioMity  nbi<rh  'i*  lialf  irondcr.  balf  ptty? 
Vel  !n  iiiK-b  pbuu^  verv  iiiiuttt  Uu>  ooinniene<>- 
iDcnL«  of  mwk-ni  scirncv. 

Nowwlnr*  disco vcr>-  luw  more  «*mly 
almdM.  Tli«  great  iDstituU.>s  irbicb  nialcc  the 
pride  and  glory  of  licrtnan  universities  arc 
ibc  models  now  being  copied  everywhere.  By 
a  guess  we  may  estimate  the  number  of  labora- 
tories oquipped  and  intended  for  research  at 
four  or  live  hundred.  Thi'  modern  laboratory 
is  a  really  new  inKlUutiuii,  tlie  evolution  of 
which  still  awaiUi  its  biHtorian.  lis  ortgln  ap- 
I>ears  t<j  have  liei^n  tworuUl:  it  ^rew.  ou  the 
one  liiKid,  oiil  of  thtr  innscums  ;  on  Ihc  oUier. 
from  lh«  private  collection'*  of  apiMniUix  ami 
malcrials  belonging  to  the  ]>rore»M>n,  Tbr 
earliest  musetima  were  storeboiiM's  of  ciiriosi- 
l)c»,'  but  during  Ibe  eighteenth  century-  they 
grudaally  acquired  a  ntorc  scientiHc  character. 
Not,  however,  until  tbia  century,  did  any  of  the 
museums  attain  icr«at  aii« :  while  ilie  gigantic 
dlmeusioiiA  which  a  (w.  tike  those  of  Berlin. 
I^ndon.  I'ari.'*.  and  ^\'iiHhiii)[Ion.  Iia\e  niched, 
are  the  n-siill  of  vcri'  ntienl  gnintli.  Of 
cotirae,  Kjioi'iiil  work-rrN>ins  h.tvr  to  hir  provided 
for  thoDc  in  charge  of,  or  who  conn-  to  study. 
*ueh  large  collections ;  and,  since  the  majority 
of  sricntific  museuma  are  connected  with  uni- 
versities, the  work-rooms  In  many  of  these 
institutions  have  become  taboratorics  for  »lu- 
dents. 

A  great  many  of  the  older  aeientlfio  men 
now  llrinz.  anil  of  the  |)rt*viouit  generation, 
got  tbeir  little  and  imgierrect  praelitial  train- 
ins  in  private  lBboruU>rir-^.  which  were  the 
only  onea  exi*ling  in  the  curlier  part  of  this 
ceniiiri-.  Bi-foiv  long  a  few  professors  intro- 
dacc<l,  through  their  private  enorgj-.  better 
equipment  for  the  bcoeSt  of  their  labonttory 
sltxlents:  and,  when  the  demands  exoeediKl 
Uieir  resources,  these  early  euihii^iu^iit  ob- 
tained subventions  from  the  univvr.->ily  aiilhor- 
ities.  As  these  appiopriatiouN  were  inctreasci), 
th?  private  laboratory  graihiiiUy  iiiiuune  a  uni- 
venrtty  enli-'qiiisc.  Thus,  I'nrkinjc  estaNisbcd 
his  physiological  inhoratorj- at  Itreslaii:  Jtag- 
nna.  tbe  ])lii,-aical  laboratory  at  Berlin:  and 
Ll«big,  tbe  ubcmical  at  (^ie»sen. 

A  good  museum  is  very  valuable,  but  a 
eood  laboratory'  is  many  times  more  valuable. 
C'oUcctionfl  of  any  kind"  bavo.  a*  aiich.  a  very 

•  or  eemm  iha  otloliikl  ■  muiiiratn '  si  Urn  pdMc  uf  Almn. 


limited  utility,  and  even  that  only  In  Tery  few 
sdcnwfl.    The  moiicrn   Ulioraiory  U  almost 
unrestricted  in  its  scope  nnii  poMsihilitiea.     It 
is  the  moat  remarkable  aiul  itillnential  creation 
of  science  iu  our  time.     It  is  n  place  well 
su|)i)llcd  with  the  neceissary  conveniences  foi' 
waicbing  and  rceordii^t  the  Bjwcial  class  of 
natiind  phenoiiieua  )>clooging  to  the   scionco 
to  wliii'b  Ihc  [utrlicular  laboratory  ta  dedicated . 
lOxpcriencc   lias   shown   that    tlie    appliances 
necessary  for  the  exact  ohMrrallon  of  nature 
arc  numerous,  varied,  and  eoally:  indeed,  the 
thorongli    pursuit  of   any   branch  of  JM'leiice 
requires  ample  resources.     Sow,  pure  iw-ienee 
does   not  lead  to  wealth  :    tberefon-  sUiih-nU 
and  investigators  luv  compelled  to  rely  ujion 
tlif  coniri^ntratlon  of  means  and  appliances  in 
enituwol    laltonttorii^M  to  render   their  work 
pOMiblv.     Association  an<l   oo-opcration.  tlie 
ebamcteristic  social  force*  of  our  epoch,  no- 
where achieve  more  imjiorUnl  rt^Hulta  than  in 
the«c  lai)oratories.  in  which  are  produced  the 
majority  of  carreot  contributions  to  knowledge. 
Itie  expeuHO  of  establishing  and  maiiiluin' 
ingagood  laboratory  of  any  kind  is  far  greater 
t)um  i»  luiuiilly  ouneein^d.    I'bero  are  weighfa) 
and  vohmifs  9ii<l  tempt^ralures  to  be  ineaaured. 
requiring  dcticaCc  hat.ince-v  graduated  glassca. 
nitd  line  thermometers  :  -■«  grei»l  variety  of  gh-ws- 
ware,  lamps,  elands,  etc-,  is  ncci:«Mary  ;  also  re- 
agents, standanl  lluids.  an<l  the  like :  next  come 
tbe  special  supplies  needed)  for  the  aeienee  to 
which  the  laboratory  is  dcvotod.     U  Is  aatoii- 
ishing  how  much  like  an  assemblngc  of  imichin- 
erytbe  stock  bc(«>«ies  even  in  those  (icpartmonts 
which  ret|iiin^  least.     Next  to  be  named  is  the 
material  to  work  upon,  which,  in  the  nattiml- 
liistory  sciences,  is  extensive,  and  b^s  to  be 
gathered  from  far  and  n<-ar.     Finally, ««  men- 
tion as  indispensable  a  small  workinjr.jjbrary, 
which  ought  to  contain  at  least  all  tlioae  books 
tluit  need  to  be  n-equently  oonstilted.  and  aets 
of  a  few  of  the  moat  valuable  special  jonnmla. 
These  eomlUlons  Mt-  more   than   fuiniled  In 
tuany  Eura|>ean  laboratories,  bnt  by  very,  very 
few  in  this  twuntry.     I'he  archit«ctnral  condi- 
tions nre,  on  the  whole,  of  subsidiary  impor- 
Innci;.     Tiicrc  is  no  more  common  or  rgrvgioiis 
error  than  to  suppose  the  erection  of  a  Imild- 
iiig  establishes  a  laboratory.     In  a  bnndsome 
cdifica  sooctbing  essential  is  ufUm  sacrillced 
to  appearance :  outside   beauty  is   not  india- 
pensable  to  iu&ido  convenience,     [latf  the  cost 
of  a  buihling,  given  to  cmlow  the  running- 
expenses  of  a  laboratory-,  would  iu  the  majority 
of  eaiw^H  prove  niany  fold  more  valuable. 

A  go(Hl  Kcicntiltc  laboratory' — that  is  to  nay, 
one  in  which  original    researches,  m*  well  as 
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niiii'V  tcnvhing,  may  be  iiii<lri'tnk<Mi  (wiich  il  oiin 
a»  18  round  nt  iJiiivciKitic*,  tie  facto)  aiiitiot  lie 
carried  on  i>i-Oi>rrlj'  ami  siicCTssftilly  liv  less 
tlmn  Itircf  pcrBons,  Tiic  Ligbcsl  olHccr  mtist 
be  llic  rc8|)otisible(liroctori — a  man  of  sitpfrior 
ability,  exlcusivc  ntUiniucnU.  and  piwloiigixl 
expcriCDCti :  one.  in  sltovt.  wlio  has  mnstci'od 
bit*  ilc]mi1niciit  or  sc-!cni.-c.  Itnotva  iu  possibili- 
tk-T.  ftii:l  deficieiides,  anil  Is  tlicrerore  callable 
of  Jiiilging  vrliHl  work  in  inoftl  fciuiiblo  nml  in- 
•li'iictivc  (ur  iftudi'iitii,  itiid  what  ]>n)bUniitt  nri' 
bo«t  n(la[>lG(l  for  hivm ligation.  It  is  kIkit 
vnsU;  Torn  man  of  snoli  liigli  c.'nincily  to  sat-ii- 
Qco  Ilia  wbolc  time  to  (Ik-  niTiingcnK'nt  of  :ip|m> 
ratiis,  or  ihc  prcparntion  of  i'X|>crimont8  for  bia 
loctui-cs  or  his  stiidcutt) :  IbertforcilUdoBirablo. 
wo  prefer  to  say  indisjteusiible.  Ibat  he  should 
hayii  an  aHsistaut.  pi-efciably  a  young  devotee 
of  seience,  wbo  will  be  flltetl  by  bis  es|»erieDoe 
as  an  as^ifttaiii  1o  ultimately  heeome  lilmsetf 
diwtlor  of  a  .limilar  laboratory.  The  thiKl  per- 
sou  is  till-  liiboralory  kecjH-r  (t/iVner),  wlio 
tii'dU  lnn^t  be  ii  man  of  ttoiiir  mi'i^banb-al  vkill, 
80  tbat  Hm;  iirccioiut  iiisUiimciil*  may  be  Mft-Iy 
intni»icil  to  lii«  e»rc.  He  alioiild  be  soimaliiiig 
more  Iban  n  seriant,  and  lees  than  an  nssii^lanC. 
A  laboratoiy  mitlioiit  this  working-foiee  cnn- 
Dol  do  miic'li  fof  tile  promotion  of  science,  nl- 
thoiigli  even  more  liiwlest  ones  may  be  valuable 
for  simple  iiiatnielion.  Afiisl-cla^sbbovatory, 
and  in  Gcrmutiy  are  many  .Hiich,  has  always  a 
larger  iiiitiiber  nf  otiiccr.i.  Thert^  tire  few  [ler- 
■OH*  among  iia  n'bo  appreciRlc  the  iiiiigniliide 
of  tt  Kcieiilifie  laliornlory:  were  it  otherwise, 
Ulorc  would  not  lie  kd  tnuny  [letty  KiiliKtitnleM 
for  Ibem. 

^^isliIlg  laboratories  fulfil  two  fuuetiotis, — 
giving  education  to  students.  »nd  op[K>rtnnity 
to  investigators.  The  niultiplicaliou  and  eu- 
largemeut  of  laboratories  de^ieud  chiefly  npon 
the  growing  i-ecognilion  of  the  trntb  that  flret- 
haud  knowledge  is  the  only  real  knowledge. 
The  student  must  see,  and  doI  i-est  satisfied 
irltb  being  toUI.  Translateil  into  u  pedagoglo 
Inw,  It  reads,  'To  leaeb  M^ienee,  have  a  labo- 
ratory; to  h'»rn  a  llI■ieu<'<^.  go  lo  n  laboratory.' 
1  Ic  who  has  never  lennied  to  a|iprii'-talc  ft  lab- 
orntori'  in  its  highest  sense  does  not  know 
even  the  meaning  of  '  1  know.'  Wc  do  not 
consider  tboso  liberally  educated  who  buve 
never  had  even  a  single  thorough  course  of 
laboratory  training.  It  is  the  I.il>oralory  nbicb 
gives  strength  to  the  movement  in  favor  of 
seienttflc  education,  for  it  ojiens  to  all  the  road 
to  real  living  knowledge ;  whik-  books  by  them- 
selvcA  Iciul  otf  tu  the  by-waja  of  nhxt  other 
men  tlwugbt  they  knew  at  the  time  they  wrote. 
Life  ami  death  arv   not  more  different  (ban 


nre.  In  tlicir  wnyx,  real  and  book  knoirk-dgc 
of  nature.  A  book,  at  best,  is  but  tx  (isetlil 
iidjunet  in  science. 

'i"o  tbo  investigator  the  Inboratory  is.  or 
ought  to  be,  all  In  all.  providiug  him  with 
every  thing  whercwiib  to  expeiiment  and  ob- 
serve. Not  only  sboiiM  there  bo  on  hand  all 
the  paraphernalia  of  research,  but  il  must  also 
be  iKissibte  lo  puivbase  or  eonsliiicl  the  new 
apparatud  irhieh  may  he  dt-vi>ied  to  nnirt  the 
new  recpiiivinenls.  Yet  in  no  n'spei-t.  pcrlia)>«. 
do  lalioratories  maintain  a  moiv  eflieient  nlilily 
than  in  fostering  technique,  by  the  dcveloj)- 
mcnt  of  now  mellioils,  and  by  gathering  from 
all  sources  complete  information  concerning 
the  available  processes  and  means  of  work. 
Only  the  daily  laborer  at  scleneo  can  ade- 
quately value  the  knowledge  of  methoils  which 
Is  eoneeiitrated  in  every  well-nianaged  hibora* 
tory.  In  pbiixrit  where  these  re<|iiiix-mcnlA  arc 
fnllilled.  disftivery  makes  rapid  progress  ;  uiid 
their  existence  explains  the  |>resent  immense 
rapidity  of  scientiQc  progress. 

What  A  contrast  l^otweeu  the  mngnifleent 
opportunities  we  enjoy  to-day  and  the  meagre 
possibilities  of  llfty  yeai-s  ago!  The  ciiange 
lias  been  rendei-ed  possible  by  the  cstablisb- 
mcDl  of  well-fitted  laboia lories  for  the  prorao- 
llou  of  science. 


TESrs   OP   nr.ECTtllC-f.lGIIT  SYSTEStS 
AT  THE   ClSCINNATl  EXPOSITION. 

The  com  mission  el's  of  the  eleventh  indus- 
trial  exposillou  held  in  Cincinnati  in  September 
and  October,  I8M3.  ilelenninod  lo  undertake 
H  series  of  tests  of  the  ellkiency  of  elcetrienl 
lighting  svsteins,  and  so  advertised  in  their 
circulars,  which  were  widely  distributed.  Spe- 
cial premiums  were  offered  for  the  best  system 
of  arc-lighting,  the  best  system  of  incandes- 
cent lighting,  the  best  dynamo  machine  for  arc 
and  Incaudescent  lighting  re3[)eotively,  and  for 
tbe  best  lain])  in  each  system. 

A  Jury  was  apjiointed  by  the  eommlssloncra, 
eonsiHling  of  T.  C.  Meiidcnhall,  dmirinan. 
H.T.  Kddy.  Thomas  Frt-nch,  Jiin.,  and  Walter 
l/.iidhiw.  The  jury  was  inKtiiicled  to  make 
siicti  testa  and  measurcmenls  as  seemed  de- 
sirable and  were  ]>ossible  tuider  the  circiim- 
Btauces,  and  which  would  aid  in  arriving  at  n 
verdict  upon  the  relative  mcrita  of  the  different 
csbibits. 

The  opening  of  the  exixisltion  took  place  on 
Sept.  5,  and  the  dose  on  Oct.  C.  The  jury 
was  reiiuested  to  make  its  iv|>ort  of  the  awards 
one  week  before  the  close  of  the  exi>ositiou. 

In  res)K>n»e  to  the  pro|>osal  of  the  eonunls- 
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Ktonrrs.  four  svalcnm  af  <>l4'utiic  li^litiiig  vr«rc 
enlcn-il  for  (.■atn|><<tili<>n.  Tlx'  'nK>iiiMm-IIoii)t- 
ton  flciTtiic-iigliliiig  coiii|>iinv  «it>iinit(«il  %  sjs- 
tcmofiirc-ligfaliiig;  the  I->) icon  c led ric-ligti ting 
coDitinnr,  a  8j*stciii  of  iiicau<Ii's<^ot  lighting: 
.'iml  (iic  r.  8.  cicctric-liglitiii};  company  offered 
a  system  of  arc-ligbting,  and  also  one  for  incao- 
desceut  lighting.  Several  Ihlitga  conspired  to 
make  the  tests  teas  complete  in  aom«  re9[ic«ts 
thao  was  de-iircd  by  tliatc  Interested.  The 
luembcrA  vT  tin:  Jury  were  utl  L-iiKi>g<.-t)  in  i)n>- 
feuioiml  n-ork.  uml  were  Ihoreforc  imnlilf  t(> 
(levoUr  Ihcir  entire!  tiini;  to  l.hc  lexU.  The 
dynatnoini'tvre  iiood  were  Ixiill  nHer  the  expo- 
sition opom-'l.  .iriil  weiv  not  completed  until 
■Iter  many  vesntioiiB  delays.  One  of  them, 
that  Qpon  whieh  the  mo»t  reliance  n«s  placed, 
waa  of  a  fonn  recently  devised,  and  the  prin- 
ciples of  nhicli  had  never  been  realized  is 
practioe,  except  in  an  cxpeiimental  model  eon- 
stracted  by  Ita  inventor,  tta  construction  on 
a  large  settle  neeeasarily  involt  ed  a  good  deal 
of  ex j>ert mentation.  In  .'ipile  of  thesn  delay.s. 
tiie  jury  ntm  enabled  to  begin  n^giilsir  work  on 
Um!  evening  of  Sept.  Sii,  anil  to  make,  dur- 
ing  the  siicctreding  tea  duyt.  »iich  tests  of  the 
tnoiit  iinportiiDt  features  of  the  vnrions  systems 
BS  in  justify  them  in  making  the  awards,  what- 
ever <Iiffci"enoc  might  have  existed  in  inference 
to  minor  points,  which,  for  lack  of  time,  were 
not  tkoroiigbly  investigated. 

The  jjlan  adopted  was  ttnbstanllally  tbat 
upon  which  nearly  all  dimilar  trials  have  been 
oonductevl.  Tlie  energy  oonanmed  by  the  dj* 
nnmo  wn»  muttsiinil  by  mc&iis  of  the  dynn- 
inumirterM,  sihI  the  cleelrictil  energy  in  tlic 
eirx'uit  wasdet«rrniini'd  by  wclt-knoivn  melhodtt. 
This  gave  tlie  ellieiency  of  the  machine  as 
R  generator.  The  illuminating-power  of  the 
lamps  was  eompared,  and  at  the  sjime  lime 
Uie  ekctrintl  enei-g.v  whiefa  they  consumed  was 
measored.  A  combinntion  of  the  results  ob- 
tained by  these  two  processes  gives  the  rela- 
tive illnminating-i>oner  per  nnit  of  energ,v 
coruiuaied  by  the  dynamo,  which  represents 
the  ivlutive  commereini  cfDoieneiea  of  the  sya- 
icms.  The  measurL-niitnIa  mnili-.  therefore, 
wercof  threv  kinds,  ^dynaniumetrie.  electric, 
and  pbolometjio ;  and  Uicy  will  be  considered 
in  the  onler  im-ntioncd. 

Dtfrttfoometrtc  meamrementa. 

Two  ae|)arulu  dynamometers  were  cinmlta- 
neoustj  employed  in  measuring  the  mcelianicst 
«Deig;y  expcmied  in  mnning  the  armatures  of 
the  four  dynamos  which  wci«  tested.  They 
have  been  called,  from  tbe  manner  of  their 


operation,  the  'belt '  and  *  cradle '  dynamome- 
lera  re»i)retiwly. 

The  belt  dynamometer  ha*  been  frequently 
employed  before ;  and  its  manner  of  operation 
is  exjtlaincd  by  Ur.  Mopkioson  in  Eirjinetring, 
vol.  27.  p.  -lOi,  where  he  gives  a  flgure  of  it, 
and  the  formulae  used  by  him  in  determining 
tlie  power  expended  in  certain  eleotric-ligbt 
tests.  I'bese  formulae  tacitly  aaaume  tbat  the 
belt  is  |terfeetly  dcxlble  and  wltlwut  weight : 
for  ottierwise  tenns  must  hv  introduced  Into 
tlu:  furnmliK-  to  tidce  account  of  thtt  ditfi-reticea 
of  tension  in  the  belt  caused  by  pasaing  the 
dyiiamoinet*'r- pulleys,  and  the  centrilVigal  force 
generated  in  the  belt  as  it  leaves  tbo  various 
p«illeye.  The  vclociiy  of  the  belt  being  great, 
it  is  more  than  ]>robab]e  that  such  terms  ai-e 
retiuired  in  order  to  deduce  accurate  results 
from  this  form  of  drnamometer. 

Under  these  circuinstaDoes  the  compntatioa 
of  the  power  expended  from  the  observationa 
of  tbo  belt  dynamometer  bj'  the  theory  a*  at 
nreitenl  knoivn  noN  wholly  unsatiii factory,  giv- 
ing rcNUIta,  in  all  except  tbu  first  few  tests,  cod- 
aidorabty  tevK  than  tlie  tmtli,  and  in  aomv  cst»e» 
le^s  than  the  electrical  power  in  the  circuit. 

The  crndie  dyuamonielcr,  however,  gaic  re- 
sults of  a  much  more  satisfactory  character. 
The  principle  of  this  dynamometer  is  a  recent 
invention  of  Professor  Itiackett  of  Princeton, 
N.J..  and,  owing  to  its  iioveity  and  great  ao- 
curacy,  merits  a  somewhat  mlRote  descrijitioa. 
It  was  b4iilt  at  the  machine-ahiops  of  Meunt. 
Lane  &  Bodley,  Cineinnuti,  under  the  super- 
intendence of  Air.  I.aidluw,  from  designs  mwlc 
by  Mr.  Eililj-,  to  whom  la  diwj  the  arr.'u^-moDt 
of  ila  various  [larli*. 

It  con.iisted  of  a  substantial  platform,  at, 
llg.  I ,  seven  fi-ct  long  by  four  and  a  half  feet 
wi«k.  Iinng  at  each  end  by  iron  rods,  ee.  from 
an  axis  eonsisling  of  a  sboi-t  pieoo  of  two-abd- 
a-balf-incb  shafting,  a,  which  rested  upon  a 
supporting-girder,  ^.  Fig.  1  rei)resent8  the 
fhimework.  etc. ,  at  one  end  of  tbe  platform,  to 
facilitate  raising  and  lowering  the  ginler  ffg, 
which  carrieil  the  platform  cc  by  means  of  the 
jaekscrewR  j^',  upon  which  gg  restK.  Tlie  up- 
rightjt  hb  tin  guides  passing  tlirongh  the  open- 
ings bb.  shown  in  tig.  2,  nhictt  is  intended  to 
represent  the  gmund-pl:ti)  of  r/ff,  and  adjaoent 
jwirts  of  the  cradle.  Kacli  ginler,  gy,  was  com- 
I>oscd  of  two  planks,  held  at  a  distance  of 
three  indies  apart  by  blocks,  tlrt,  and  bolted 
firmly  together.  TTic  rods  tt  passed  between 
tbe  planks  yg,  ami  wer«  fbtged  to  an  eye 
which  lllt«d  Uie  axis  n.  TTie  axis  o  reated 
uiwn  pieces  of  smooth  boiler-plate  in  the 
upper  surface  of  gg. 
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The  uprights  lib  form  iinrt  of  h  rigid  frame- 
work, well  linllocl  together,  one  sido  of  wiiich 
is  HCtcii  in  outline  on  n  smnllor  scilo  in  (Ig.  ^. 

A  8cnle-beAm,  //,  made  in  the  form  of  an 
inverted  L,  and  gractnated  to  fractions  of  an 
inch,  had  the  lower  estremity  of  ita  verlieal 
ann  fastened  to  tlic  platform  c-;  while  at  the 
aJigte  was  an  eye  which  wa*  ountn-il  upon  u 
by  the  screws  ft'i'. 


J L™^x L 

'    ^T^         ITT'*         •    „   - 


Flu.  I. 

It  in  readily  seen  that  the  platform,  wtien  ll 
wn»  rniood  froTU  the  gronnd,  ns  »Iiown  in  lig.  I , 
wa«  frw-  to  swing  through  a  Hmiti-d  siJ«e<'. 
either  to  th«  right  or  led.  and  that  any  vi-n-n- 
trie  weigiil  or  force  ito  applied  as  to  lend  to 
swing  it  to  Ihc  left  eonld  be  corapeiisatcd  Iiy 
a  weight  upon  the  wulo-henm./f,  whieh  swings 
with  it:  so  tlial  llic  pintform  could  be  still 
kept  In  its  horixontnl  po.tilioii. 

Tlie  axis  about  which  the  swinging  tends  to 
occur  is  the  linu  of  contact  between  an  and 
gg,  whtvb  line  wo  shall  for  lirevily  henceforth 
(All  the  axis  aa. 


I'll:.  3. 

In  setting  ap  tlio  dynamometer,  it  wax  ito 
placed  that  the  asi%  01  was  directly  below  the 
axis  of  the  driving-pnlloy.  and  in  the  same  vcr- 
lioal  plane  with  it.  The  dynamo  to  be  tested 
was  placed  n|)on  Ihe  platform  ec.  while  ee  was 
renting  upon  the  ground;  and  it  was  blocked 
up  on  cc  to  audi  »  height,  that  the  axis  of  the 
armature  wiim  ns  nearly  at  tlic!  itnmc  height  as 
tlio  axis  aa  as  eoiild  lie  rf-ailily  done  by  direct 
measiirrment.  Thin  adjustmimt  could  lie  ef- 
fected with  all  neceasary  cxaclne**  ouee  for 


all ;  for,  oven  though  tlie  nrmatiii'e  wore  elightly 
abotiie  or  below  the  axis  aa,  no  error  would 
thereby  be  introduced  into  the  observations. 

The  axis  of  the  armature  was  also  set,  as 
nearly  as  it  could  l>e  conveniently,  in  line  with 
the  axis  aa;  but  the  final  wlJuMment,  so  that 
the  centre  of  the  urmutunr- pulley  wn«  neither 
to  tlie  right  nor  left  of  the  axiic  aa,  wa.t  made 
inedisnically  as  follows.  The  platform  and 
dynamci  won-  raised  from  the  groiimi.  and  ihc 
ginltTK  jr;/  ciin'fully  levelled  by  means  of  ibc  1 
jackscrrns.  The  platform  wa?  then  brought' 
to  a  liorizonta!  i>osition  bv  placing  compen- 
sating weights  ujmn  il.  The  licit  was  next 
adjusted,  and  was  tijthtened  by  lowering  the 
plalform.  It  was  then  found,  that,  iu  case 
the  axis  of  the  ariuaturt-  wan  lo  ilie  right  or  left 
of  aa.  the  t«ii*ioM  of  liie  bell  exerted  n  foi-co 
to  lip  the  platform,  and  it  no  lonner  stooil 
horizontal.  Thiii  was  cori'cetcil,  —  one  half,  liy 
ithifting  coinprnsatiDg  weights:  and  the  other 
half,  by  moving  the  dynamo  lo  the  right  or 
left.  The  belt  was  then  slackened  by  raising 
the  plalform,  and  a  similar  ndjiistroent  again 
m.ide  to  bring  tlic  platform  Iu  the  horizontal 
jjosilioii.  Tills  was  I'cpcnled  until  the  plat- 
form stood  bori/.ontal.  whi-tlicr  the  belt  was 
tight  or  loose  ;  both  ginlers  lieing  at  the  same 
height,  and  both  aeciu'iitcly  levelled,  iieeount 
being  taken  of  the  bending. 


Fj«.3. 

A  ftirlher  application  of  oompcnsnttng  weights 
was  employed  to  render  tlie  Iwlance  aunsitive. 
With  the  KdUon  <lynamo.  whieh  is  top-heavy 
(i.e.,  iUt  ccnlrr  of  gravity  is  altovc  llic  axis  of 
the  srmaluR") .  more  tlian  a  tt>n  was  hung  on  the 
sides  of  the  plalfonn  to  bring  the  centre  of 
gravity  of  tho  whole  down  to  the  axis  att. 
With  the  other  d^niamos,  whose  centres  of 
gravity  are  below  the  axis  of  their  arinatunht, 
compensating  weighls  of  smaller  amount  went 
placed  (i]>ou  a  staging  built  on  the  platform 
alwve  the  dynamos,  in  onlcr  to  bring  the  ivntrc 
of  gravity  of  tho  whole  up  nearly  to  the  axis  aa. 

In  making  the  tests,  the  power  was  applied 
lo  turn  the  armatures  vtoekwiae  in  lig.  I .  This 
caused  the  t.ori/nntal  Ncale-bcam/lorise ;  and 
woigiits  were  placed  upon  it  to  bring  it  bacli 
to  the  horizontal   jjosilion.     The   moment  of 
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the  oouplo,  )Cot  by  muUii>tving  Uie  weight  so 
ap])lie<)  by  Uh  distance  from  th«  axis  aa  as 
read  upon  the  smlc-ltcmii,  itt  cviiletitly  equml 
uid  opposite  10  tiic  inomi'Dl  (>r  llie  <!Oiii)lc  u-itli 
wtiich  the  iirmaliirc  in  ttimuil.  TIiiin  tin-  iiio- 
ini-iit  of  Ow  force  iippliol  In  nin  Ihc  iiriimtiirv 
wjw  measured  in  foot- pounds.  This  momrni, 
multiplied  br  tbc  niimbor  of  revolutions  per 
minute  and  hy  2s-,  is  the  work  ex|>cndpd  in 
driving  tl>o  anii<it<ire.  in  foot-jmunds  per  min- 
ute. 

It  was  found  convenient  to  use  a  weight  bav- 
ins a  momc-iit  Homewbat  lesa  ttian  suQietent  to 
brlai;  Ibe  si'«)i>>braiiii  to  the  horizontal,  and 
employ  ii  Cliiiltillon  spring- iMdunL-c  wiUi  a  dial* 
(lux  ri'ading  to  '2  ox.  to  rnrnUh  Itie  remaining 
part  of  Uie  coiiplc.  'Hiis  balunce  was  fniiteniHt 
to  a  verliml  cord  pnssiiig  ai'Mind  n  small  winch, 
irhiefa  enabled  tlie  obsencr  U>  bring  tlie  scale- 
beam  to  the  horizontal  with  facility. 

Tbe  princi{>al  diflleuity  to  be  apprehended 
in  testing  with  this  dyDamomcter  was  a  po&- 
alble  tendency  to  oscillation,  which  might  be 
caused  by  running  the  belt.  Had  tbia  existed, 
it  migbl  have  been  checked  by  a  dash-pot ; 
but  liif  nriglit  of  Itie  (ilalform  and  dynamo 
yrim  sitfliricnt  lo  olmoxt  enliivly  obviato  any 
siK-li  difiifulty,  anil  givt-  very  ronsidi*Tahle 
steadiness  of  position.  Indeed,  the  jarring 
seemed  to  incrcftse  its  nensilivenoss,  and  evi- 
dently enabled  the  platform  lo  come  to  rest  iu 
its  position  of  ecjuilLbrium  by  overcoming  aoy 
initial  friction  existing. 

'riie  suiictiire  wa§  mostly  built  of  throe-inch 
plank,  ten  or  twelve  inches  wide.  The  plat- 
form vra*  deaigned  to  safely  carrY  Hve  tons  at 
itjt  M-ntre. 

For  [Krrmiiuion  to  make  use  of  the  cradle 
djmamomeler.  the  jury  is  indebtM  to  the  kind* 
nen  of  I'rofe-ssor  lirjiekett. 

In  addition  lo  tbe  use  of  Uie  two  d\-na- 
mometers  de6cril>cd.  indiciitor-diagRimit  wcw 
taken  Trom  the  slenni-engin<-  furnishing  Uic 
|Kiw«r  for  driving  tbe  dynamo  macbiues. 
TliTOagUout  the  dyuamomctrie  tests  the  ma- 
chines were  driven  by  a  Cnmmcr  engine  of 
about  a  buodreil  horae-power,  which  furnished 
]Mwcr  for  other  <lyiiaraos  titan  that  npon  tbe 
cradle,  a*  well  as  for  two  or  three  [tieces  of 
machinery  on  exhibition  in  Power  Hall.  Tt 
was  ibns  impotisiblc  to  make  Uie  taking  of 
tddica tor-diagrams  (wnteinporunconH  witb  the 
regnlar  tests,  owing  (n  the  liirge  lo.-ict  which 
the  engine  carried  ;  and  llicy  were  generally 
taken  after  ten  o'clock  nl  night,  at  which  hour 
the  remainder  of  the  load  was  thrown  off. 
Although  those  indicator- cards  irere  not  used 
ill  the  flnal  computations,  they  nirntshed  valu- 


al)le  chccka  ujwn  Ihc  iKirfonnnnce  of  the  dyna- 
monietera. 

The  efeetricol  measuremtnU. 

For  the  pnrpo*e.  of  making  tlie  electrical 
measure  men  la  a*  free  from  diMUirban<«  as  pos- 
sible, a  Mnall  mom.  alwut  twenty  feet  long  and 
ten  feet  wide,  was  fitted  up  in  tlio  basement  of 
tlw.'  ceutral  part  of  the  largo  exposition  build- 
ing, hi  this,  three  brick  piers  wore  built  upon 
solid  foundations,  simI  two  or  tliree  wooden 
brackets  were  firmly  secured  to  the  walla,  so 
as  to  furnish  Hrm  resting-places  for  the  galva- 
nometera.  The  main  lined  of  the  ore-lighting 
systems  were  run  llirough  tliia  room,  and  voty 
heavy  oop|)cr  conduclors  eonncclcr!  tlie  room 
with  Uh!  aiiaoc  in  which  the  dynamos  wore  ox- 
hihitcd  ;  so  that  the  eutira  current  from  the  ia- 
ennde^ecnt  machines  could  be  introduced  when 
dcjiircil. 

The  electric  measiiremenU  consisted  in  the 
determination  of  tbe  strength  of  the  current, 
and  the  electromotive  force  between  two  ]koiiils 
io  the  circuit.  For  this  purpose  several  galva- 
nometers of  dilTereiil  kinds  were  i-mployed. 
For  the  measuiviment  of  current  sln-ngUi  the 
principal  in^triimi^ut  used  was  one  of  .Sir  Wil- 
liam Thonison's  <Turrent  galvanometers,  made 
Viy  Wbili-  of  Glasgow.  Although  of  recent 
invention  and  construction,  tbe  instnnnent  is 
probably  so  well  known  as  not  to  reqaire  anj- 
doU)Ie<l  description.  It  consista  essentially 
of  a  magnetometer,  and  a  coil  of  very  low  re- 
sistance. Iu  the  magnetometer  four  aliort 
magnets  are  combined  to  form  a  ne*-dle.  tbe 
position  of  which  Is  Indicated  hy  a  very  light 
yet  ven'  rigid  aluuiiinim  index.  A  *t«el  mag> 
net,  bent  in  the  sba|>eof  a  A<^mila^cle.  is  placed 
In  a  vertical  [ilane  over  the  needle,  w>  that 
the  latter  is  ap[)roxim.itely  at  the  centre  of  the 
circle  ofwliieb  the  magnet  forms  a  part.  One 
end  of  the  magnet  is  furnished  with  a  cross- 
piece  of  brass,  from  one  extremity  of  which 
projects  a  pin  winch  rests  in  a  conical  hole, 
and  U|>on  Ihe  other  extremity  is  a  •  button ; '  so 
that  fVeedom  of  motion  around  the  pin  as  an 
axis  is  allowed.  1'bc  opposite  end  of  Ihe 
magnet  rests  in  a  groove  cut  aroittxl  tlie  end 
of  a  screw,  by  the  movemcnl  of  whieii  Llw 
plane  of  the  magnet  can  be  shifted  towards 
tlie  east  or  lowartis  the  we«t. 

The  coll  is  (ixnl  in  a  verUcal  plane  atone 
end  of  a  woiKten  table  whose  length  is  about 
one  foot,  and  brea<Uli  aliout  lire  inches.  The 
t:d>1e  is  ftirnisbcd  with  level  ling-screws,  and  a 
V-groove  is  cut  lengthwise  through  the  centre, 
at  right  angles  to  the  (dane  of  the  coil.     In 
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this  groove  (he  tnagnctomcU-r,  ivilti  its  itltnchct] 
mngnct,  slkles ;  bo  thai,  by  placing  tho  needle  nt 
diflcrciu  (iislanccs  fVom  tbe  centre  of  the  coil. 
the  instninwnt  may  lie  used  for  iu«asu!'In};  em- 
renta  differing  very  grt-ally  In  strcDgtIi. 

The  atljuatincnl  of  the  Instruaieiil  ooiiaUli 
in  placing  tliu  luugnutonieti-i'  tipon  tlii!  tuble. 
wttlioul  lint  field- niagiii-t,  niid  iidJiiHtin<j;  tho 
whole  to  Ihnt  tlie  index  U  at  xvro  of  its  i>eule  ; 
kftci'wbieh  liic  magnet  i»  i>iit  in  it«  pl.-u-*:,  und, 
ir  nccessiiry,  one  end  i»  moved  by  means  of 
the  screw  until  the  index  ngnin  points  to  zero. 

The  interpretation  of  the  reading  of  tho  in- 
strument ia  a  very  simple  operation.  A  scale 
along  the  edge  of  the  V-groove  shows  th«  posi- 
tion or  the  luagijetoinetev.  It  is  necessary  to 
knoK  the  strength  of  field  ut  the  needle,  which 
Is,  of  course,  that  due  to  the  in:igiii-t.  plus  ilie 
borixontal  etjniiKinciit  of  llic  enrlh'a  niagiiolfsm  : 
and  then,  if  lliiN  xlrciigth  of  fii'ld  in  r-.ii.:<.  imilti 
be  Dinllipl it'll  by  lh<-  rending  of  IIil*  nui'dle.  and 
diride<l  by  the  iciilc-rMding  of  the  niiigiie- 
tomeler,  Ihc  result  will  be  the  ciiri^ent  in  ;itn- 
jrfre-B. 

This  giilranoaieter  was  permanently  monntet} 
on  one  of  the  stone  piers,  and  its  connections 
weiie  so  arranged  that  it  could  be  quickly 
ttirowii  in  or  out  of  the  circuit  without  inler- 
fering  with  the  continuity  of  the  s.ime.  The 
ilii-cflion  of  the  current  through  the  galvanom- 
eter conkl  be  iiulnntlj'  reversed :  and  through- 
out the  ol liter vutton.t  rcversidst  were  i-eg«lurl_>- 
miidc.  so  )IM  to  eliminnl<!  e.rror  arising  from  din- 
placcmi.'nt  of  the  r.rro.  The  zeru-|iinnt  was 
adjusted,  however,  al  the  liegiiniing  of  evei-y 
ecnes  of  oliscrvalions,  and  esaminei!  al  fre- 
quent intervals  during  the  same. 

A  dilTorential  galvanometer  was  also  used  in 
meuKuring  current  strength.  This  instrument 
was  kindly  loaned  to  the  jury  by  Professor 
Brai'ketl  of  Princeton,  by  whom  it  was  de^  ised 
imd  conslnicled.  A  description  of  it  will  be 
found  in  the  Amerieaii  journal  of  science,  vol. 
xxt.  p.  a'J-i.  It  cou.iists  eiiaenlially  of  tno 
heavy  rings,  one  williin  the  other,  through 
which  tho  current  goes  in  opposit*'  itiivolious. 
Tho  needle  in  the  centre  has  a  siik-liliri.-  sun- 
pension.  Tho  radii  of  tho  rings  In-ing  given, 
the  constant  of  the  in^trumeot  can  be  re.idily 
oaloalaled.  ItwascspecLillyconstnjcteilfnrlhe 
measurecaent  of  strong  currents,  ten  :im|i(re8 
giving  a  deflection  of  fourteen  to  lifleen  de- 
grccH  when  the  value  of  IT  is  a  little  more  than 
.S.  When  the  cunent  was  steady,  it  behaved 
mlmirably:  but  vkiib  a  Uuctuatiiig  current  it 
becamo  extremely  dilUcull  to  get  t riiht worthy 
readiogB,  owing  to  tlie  constant  vibration  of  the 
<ie«dle.    The  gradu>t4!d  circle  was  ao  small  that 


the  estimation  of  fractions  of  a  degree  was  <|uite 
nuccrtain,  Kvcn  with  steady  euneni*.  more 
time  w.oa  required  for  reading  the  Etrackelt  ihsjt 
tbe  Thomson,  owiug  lo  the  length  of  time 
needed  for  the  needle  to  eomo  to  re^t  after  a 
reversal  of  current.  For  these  reasoiw  its  uso 
was  not  eonlinned  Ihiougliout  tho  teat.  It  was 
observed  eontinu(>u.-«ly  ibiring  Ihe  test,'*  of  the 
Tliomaou-IIonnlun  dynnino.  anil  iluring  a  part, 
of  ttic  tcsl.N  oflhi'  Wi'Hion  dynamo,  wtion,  unring 
til  llni'tiiatiou  in  ihe  rurreut,  its  use  wns  neces- 
sarily diw-onlinued.  It  served  a  useful  purpose, 
however,  as  a  cheek  upon  the  indications  of 
the  I'liomson  instrument,  tho  close  agreement 
of  the  two  justifying  confidence  in  the  indica- 
tions of  the  latter.  The  most  carefidly  made 
series  of  comparisons  was  that  of  .Sept,  20. 
During  the  afternoon  of  that  day.  eight  siniuN 
taneoua  readings  of  the  two  lustruments  wi-n- 
made:  the  eurn-nl.  which  was  n'mnrknbly 
steady,  being  funnelled  by  the  Thomson-llouK- 
ton  dynamo.  Tin-  means  gave  i'.S2  am|M"'rf» 
n»  indicated  liy  the  Thomson,  and  if.'.)^  am- 
|a^res  for  the  Itraekett.  Tlie  regular  teslK  wore 
Ixrgiin  on  Sept.  2.'i.  and  in  the  mean  time 
several  adilitional  conducting-wires  had  been 
brought  into  the  testing-room.  The  inilica- 
tiotts  of  the  Itrackett  galvanometer  wuie,  after 
this,  constantly  somi'ivhnt  less  than  thoae  of 
the  Thomson,  which  was  douhtk-ss  due  to  the 
alleraliou  of  llie  fiekl  ljy  the  prosenr^e  of  tho 
currents.  The  diirei-eiiee  wua  ijuite  constant. 
and  amounltid  to  about  two  per  cent.  Thus, 
on  .Sept.  2-"i  the  Thomson  gave  W.St  amii^res, 
and  the  Hraelictt  3.77.  On  the  SUth  thoThoni- 
»on  indic-ateil  10. d,  and  the  Brackell  D.»0,  aui 
on  ihc  'i7lh,  wilh  the  Weston  arc  dynamo, 
siiowed  IH.G  ampfTCB,  and  the  Urackett  l>t.S. 
'I'h.it  this  discrepancy  could  be  accounted  for 
by  the  elfcct  of  the  cnrreul  upon  tho  strength 
of  field  was  established  by  vibrating  a  iK-edie 
umier  two  conditions.  — with  and  without  lh« 
cun'cnts.  Herein  is  shown  llic  ailvanlagc  of 
a  strong,  pernmiieut  magnetic  licld.  sueh  as 
esists  iu  tlie  Thomson  instrumenl.  An  altera- 
tion of  lilt-  llitlcl.  which  might  considerably  in- 
fluence thu  rcKiills  from  the  Itrackett,  would 
banlly  be  perceptible  with  the  Thomson. 

During  the  tesls  of  tho  arc-ljght  machines 
the  whole  current  was  taken  tbraugh  the  gal- 
vanomelci-s.  With  tho  incandescent  systems, 
however,  in  which  tlie  current  was  nomelimcft 
as  high  a*  1 70  am|>^res.  this  was  impossible ; 
as  tlio  coils  and  conueelions  wonid  have  licen 
greatly  heated.  The  current  might  possibly 
Itate  been  safely  divided  between  four  or  lire 
inBtninienlA;  hut,  thcHG  not  being  at  hand,  it 
became  necessary  to  make  use  of  n  shunt. 
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Vot  this  purpoM  tlic  heaxy  nuiiii  conductor 
mu  cat,  and  Ww  two  onds  were  inMrlwl  into 
laq^  mer<!un,'-cii|i!t,  ciil  mil  in  n  block  of  nrood 
ail  inch  anil  h  half  tlit<^.  'nicsc  ciipti  wtrc 
also  coimtK'tcl  \>\  nlwut  fortv  feet  of  nnmlwr 
0  copjwr  irirr,  the  ends  of  bolti  main  and 
ahuiit  Kirc  tx-ing  well  immersed  io  (tic  lucrcuiy, 
uiid  prrseod  closo  together.  These  inercurj'- 
cuiw  were  oouneeted  with  two  others  by  rocana 
of  short  copper  wirca.  and  Into  tbe  aeoond 
pair  tbe  ends  of  the  galranomclcr  wires  were 
plua;;ed.  jVs  thus  arranged,  about  onL--l1flh  of 
Ibe  carreot  watt  takcu  tbi-ougli  the  gnlvaiiomc- 
t£r.  Even  witti  llii<  division  of  the-  ciirmnt,  il 
was  found,  thnt,  when  usiitg  the  strong  ciirrrnl 
from  till?  Weston  dj-naiuo,  llic  wires  of  tlic  gal- 
vanometer wore  sonienbatbented ;  and  inonler 
to  avoid  thia  rc«nlt.  a  short  piece  of  number  0 
wir«.  not  more  than  two  or  Uiree  inches  in 
length,  waa  bent  so  that  it  could  be  inserted 
in  Lbc  mercury -en  113,  and  thus  cot  the  galva- 
ootoeter  ont,  except  during  the  few  momenta 
DMCSsary  for  t«ki»g  a  reailing.  During  all  of 
die  *  resting '  period*  thi.i  sltort  wire  carried 
by  br  tlie  greater  portion  of  the  current,  und 
thus  tended  to  prevent  the  hiiating  of  the  ahiiul 
wire  proper  a*  well  a»  of  the  galvanometer. 

The  detcnnination  of  the  ratio  of  the  two 
parta  into  which  the  current  was  divided,  or 
the  value  of  the  *  ehunt  multiplier.'  was,  of 
conrsc,  a  matter  of  great  Importance.  In  the 
preliminary  measurement  of  this  ratio  tbe  cur- 
rent ttom  the  Thomson  •Houston  inacliiue  was 
of  great  service  on  account  of  IIh  Hteoilineas. 
To  bcglil  with,  a  nnmber  of  tesii*  were  made  to 
discover  if  the  connection  ri-ni^iliinecs  were  of 
auch  iin]>ort-in(!C  tlial  any  .lucidentid  rtiriation 
In  Ibun  woiiUI  |iei<Tei>libly  alter  llic  shunt  r.'itto. 
The  shunt  was  repeatedly  lilted  out  of  the  cupa 
and  replaced,  and  the  galvanometer  eonnec- 
Cions  were  broken  and  remade.  Kvery  thing 
that  could  be  disturbed  was  disturbed ;  bat. 
apoD  recoiifitruotion,  the  result  was  found  in  all 
<atit^  to  be  praelleally  unaltered.  On  Sept.  28 
a  series  of  twenty  mens  lire  me  nts  was  made  with 
the  shunt  alternately  in  and  out,  nxing  »  cur- 
rent of  Id  aui|i^reji.  The  reaulla  jigrei'd  diisely 
with  c«cli  other,  and  gave  \Si  ax  ihi-  vidue  of 
the  ithunt  muttiplirr.  On  the  following  day  ttie 
teat»  of  the  incandescent  machines  1>cgan  :  imd 
Uie  (thnnt  wn*  not  moved  from  its  position, 
nor  di^tnrtied,  until  nl\er  tiie  conclusion  of  the 
entire  worfe.  On  Oct.  3,  after  all  of  the  regu- 
lar tests  had  been  eompleled.  another  test  of 
the  sbant  was  made,  with  a  cun-ent  of  10 
amperes,  as  before.  Ten  observations  were 
m&Ae.  all  of  which  agreed  In  giving  a  ratio  of 
a  little  more  than  A.t).    This  rciiult  was  quite 


unexpected,  and  tlic  di>crei>aiicy  between  It 
and  tliat  obtained  from  tlie  fintl  tASt  was  en- 
tirely too  gn>:il  to  be  accounted  for  by  crron 
of  ohwtrvation.  As  circiim«tancx-a  prcireiited 
fiirtber  tests  in  Cindnnati,  it  was  d<.-tennined 
to  remove  the  shunt  and  atl  connections  to  the 
phjt'sical  laboratory  of  the  Ohio  state  univer- 
sity, where  a  thorough  examination  of  the 
mnse  <rf  the  dlfferenee  could  be  made.  This 
was  done :  but,  before  any  experimental  exami- 
nsUon  had  been  undertaken,  the  or{)^ii  of  tli« 
difllcult\'  «iiggeated  itaclf.  The  two  sJiort  wires 
connecting  the  nierciiry-ciips  liittl  been  In  one 
cane  thrown  with  the  galvanometi-r  doubtleaft, 
and  in  the  other  with  the  Hhunt.  It  was 
perfectly  ccrt.ain,  however,  that  throughout  the 
tests  tliev  h.vi  formed  a  part  of  the  gnl  vnnome- 
ler.  L'|>on  examination,  this  explanation  was 
at  once  found  to  be  correct.  The  shunt  and 
galvanometer  were  connected  np  pi-cciscly  as 
they  had  lieon  in  Cincinnati :  and  a  series  of 
twenty-five  obitcrvations  gave,  when  the  small 
wires  were  a  part  of  the  shunt,  a  multiplier  of 
1.60 ;  and,  when  tliey  formed  a  part  of  the  gal- 
vanometer circuit,  it  was  A. 01.  The  measure- 
ments were  made  by  comparing  the  resiatauce 
of  Wiv  two  luirts  of  tlic  circuit  by  mcjins  of  the 
fall  in  potential,  as  shown  by  a  ThomsoD's 
reflecting  galvanometer  of  high  resistnnoe. 
While  in  use  in  Cincinnati,  the  shunt  was  con- 
atantly  carrying  a  portion  of  tlie  current ;  and 
its  temperature  was  therefore  always  slightly 
higher  than  that  of  the  galvanometer.  The  dif- 
ference waa  small,  and  It  could  not  be  measured 
accurately;  but.  on  account  of  its  existence, 
it  was  thought  proper  lo  ntijinit  the  shunt  mul- 
tiplier. An  excess  of  bent  in  the  shunt  would 
throw  a  greater  amount  of  the  current  through 
the  galvanometer  than  would  go  there  if  the 
two  were  at  the  same  temperature  :  ncconliogly, 
the  value  accepted  was  4.0  instead  of  ti.O,  as 
indicated  by  the  comparison,  in  which  tbe  cur- 
rents tiscd  were  much  weaker  than  those  trans- 
mitted during  the  teats.  It  will  be  observed, 
the  existence  of  an  excess  of  tempernturc  in 
the  ahuuL  favors  somewhat  the  a\steni  tn 
which  the  stronger  current  was  transmitted. 

In  the  mcnstircmcnts  of  electromotive  force, 
Thomson's  potential  galvanometer,  by  White, 
wns  used.  I  n  the  beginning  a  large  number  of 
comparison  observations  were  made,  in  wtiich 
the  same  electromotive  forec  was  mensured  by 
this  instrument  and  by  the  wetl-known  method 
of  discharging  a  condenser  tlirougfa  a  high- 
resistance  galvanometer. 

A  condenser  ofone-balf  micro- farad  capacity, 
and  a  reflecting  galvanometer  of  nearly  seven 
tbouftand  ohms  reslstanoe,  both  by  Elliot  Broth- 
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era,  were  used  with  n  balten-  of  teii  Daitiull 
evils  in  goo(]  condition.  Tlii-sc  <-riin{mriKOiw 
[wovcil  Uial  tlK-in(li<-.iLionsor<hp[iol<-nliH)  gal- 
vsnoitirtcr  could  l)c  relied  u|x>ii  aa  Iruslworlliy 
witliin  {irnetic-nl  limits,  aiid  in  the  aclniil  tceU 
it  alone  was  used  ou  accoiiot  of  tlic  greater 
CODvetiifiiee  niid  rapidity  with  which  ob^erra- 
tions  could  tie  made.  Turlbcr  teats  of  Its 
accuracy  mere  made,  however,  which  will  be  re- 
ferred to  later.  It  i«  siitlltrleut  to  aay,  Ibet  this 
InsLmment,  )u  form  xnil  L-onalniclIori.  is  quite 
kimilar  to  tbu  iiurrenl  gnli'ariu meter  already 
described,  ftxc'Ciit  that  tlu!  coil  him  a  rcKinlnnOK 
of  DCurlj'  seven  thyin»«nd  olitns.  A  kr.y  iw 
placcil  io  the  circuit,  )io  th.-tt  the  current  luuwe* 
through  tbo  coll  ouly  diiriiig  the  few  moments 
□eccBsary  (o  ^ecuiv  a  reading,  thus  prevcDtiDg* 
the  healing  of  the  coil.  The  diflcience  of  po- 
l«ntial  in  voUb.  between  the  two  points  to  which 
the  lending  wiree  aie  connected,  is  fonnd  by  the 
eanie  prooeiifl  aa  is  used  for  rediiciu^;  Uie  icad- 
iDgR  of  ili<-  current  galvanomi-li.T  Io  ani|j^i'ea. 
In  m*!aaiirinj^  the  I'tlidcni-y  of  llit-  d^':mtllOB. 
wircA  wen^  brought  from  their  binding- pouts  lt> 
Iho  gah-nnometer.  In  the  nrt-lijjht  niacliincs 
the  elcctromoiirc  force  was  high.  Amounting  to 
more  than  twelve  hundred  lolts  in  the  'I'hom- 
SOD-Ilouston  dynamo;  and  it  was  tlicrcforc 
desirable  to  introduce  extra  resistance  in  the 
galvanometer  drcuit.  From  res i stance- boxes 
made  by  Elliot  Brothers,  nn  amount  equal  to 
sevenloen  limes  thu  resiftlauoi?  of  the  galva- 
nometer wits  thrown  in.  thus  bringing  the  fall 
iu  potential  in  the  galviinomeler  within  c-asy 
range.  Gn-nt  care  was  inlcou  to  si-e  Ihal  ihi- 
CoiU  were  not  heated  during  these  inciuiure- 
menta ;  and  for  this  pui^rase  tho  boxes  weri- 
opcneil,  and  tho  coils  exposed  to  the  air,  fre- 
(|iicnt  examinaliou  being  made  to  see  that  no 
rise  in  temperature  took  place.  I'recisely  the 
same  airaogement  existed  throughout  the  tests 
of  botli  arc  systems-  During  the  photometric 
t«Ms  the  wires  of  the  potential  galvanomirter 
were  attached  directly  to  the  lamp  under  ti-si, 
so  that  tlin  fall  iu  (mlenlial  through  the  lunij) 
only  was  measured. 

Photometric  mcasunemenC*. 

I'niiUKStioDnbly,  tbc  most  difficult  qttcsliou 
to  deal  witli.  in  work  of  tlii»  kind,  is  the  i|iir8- 
lion  of  photometry.  The  expression  of  illiimi- 
naling-power  in  '  candles  '  is  a  mntter  of  grcnt 
uncei'tatnty.  arising  f^om  the  uncertain  charac- 
ter of  the  standard,  and  also  from  the  great 
I&ecpiallty  existing  In  the  inteosity  and  com- 
position  of  the  lights  which  are  brought  into 
oompariton.     As  the  teat  was  intended  to  be 


purely  competitive,  the  jury  decided  to  Ignore 
the  question  of  *  candle-power  '  entirely,  and 
confine  itself  to  a  compnrison  of  the  lights 
uudi'r  con  side  ration.  It  is  believed  that  the 
iiddplinn  of  tfiis  pidn  rendered  the  results 
free  from  many  errors  to  which  the)'  would 
otherwise  ha»c  been  liable. 

The  photometric  comparisoDs  were  made  by 
means  of  the  ordinary  Buiiseii  dbk  photometer, 
ae  modified  by  Lcibeby.  Some  prellininary  ex- 
perimeuLs  were  made  witli  one  of  Olan'a  apeo 
trum  photometers,  for  the  use  of  which  the  JuryJ 
was  again  indebted  to  Unr  kindness  of  I'rofesaor' 
liruckett.  The  adjustments  of  this  instrument 
are  delii:tite,  and  observations  eiinnot  i)e  made 
so  nipidiy  with  it  as  with  the  onlimiry  ilisk 
photometer ;  so  that,  in  consideration  of  tho 
limited  time  at  the  disposal  of  tlic  jury,  it  was 
decided  not  to  attempt  its  general  use  through- 
out the  leala.  It  was  hoped  and  Intended,  in 
the  begimiing.  to  make  u  thorough  cxamlQa> 
tion  of  the  com|iositii>n  of  the  different  lighte ; 
but  iiufiireseen  delays  in  the  [ireparation  ofij 
other  jMirlions  of  the  maehinery  of  tin-  test  for- 
bade lliiK.  .Vs  the  i-.iiidle  was  not  nuKlc  ust* 
of.  all  the  lights  whidi  were  compared  were 
more  nearly  of  the  same  composition,  and  tlius 
much  of  llie  difFlcully  in  the  use  of  tho  disk 
photometer  did  not  appear. 

It  was  found  most  convenient  to  make  tito 
comparison  of  (he  arc-lights  through  one  of  the 
incandescent  lami>a,  as  the  steadiness  and  con- 
stancy of  these  could  be.-  deiK-nded  u|>on  during 
ihe  time  necea&arv  for  ii  oomparisou.  In  tiicao 
measurt-menis,  along  gallery  in  the  liasement 
of  the  main  building,  and  udjoining  the  testing- 
room,  made  it  |x>^sihle  to  place  the  two  lights 
which  were  being  compared  at  a  dislanee  of  fitly 
feet  from  each  other,  nic  line  extended  into 
the  testing-room,  where  the  plio torn eter- bar, 
ten  feet  in  length,  was  placed.  An  lidison  in- 
candescent lamp,  nominally  of  sixteen  candle- 
[jower,  vfita  used  as  a  standanl.  In  the  first 
series  of  experiments,  comparisons  were  made 
with  tlie  nre-lau]ps  iu  three  dilTeivnt  [waltious : 
tive  r(-adings  of  the  jiosition  of  the  pbotometer- 
box  luiil  <>f  the  galvanonitrters  being  made  ul 
each  (Ktsition.  The  lamp  was  first  liURpemli'd 
ill  iU  iionnal,  vertieid  [)osition  ;  llien  aflerwards 
it  WHS  inclined  at  an  angle  of  forty-live  degrees, 
lirst  with  its  base  away  from  the  pholomcti-r- 
box,  and  afterwards  with  its  base  towaixls  the 
same.  After  such  a  series  had  been  completed 
nitli  one  of  the  two  lamps  in  com)>etition.  it  was 
at  onoc  i^moved.  and  its  place  was  supplied  by 
the  other.  On  the  fotloming  night  the  com- 
porUon  was  continued,  other  Inmjis  having  been 
selected  ;  but  llie  Uimps  were  tesU-d  in  only  two 
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poMtioiM,  —  the  Dormal  )>o«ition,  and  that  tu 
which  Ihe  base  of  the  lamp  was  towards  tl»e 
photom«t«r-t>ox  :  ttit-ii-  being  rogartUtl  as  the 
positions  of  Ihn  fffoalcsl  iiii|iorta»ce.  Alto 
gether.  twenty -live  photutiivtric  obwcrrntions 
w«re  made  in  <-(>inpiinng  l.lii-  an-- hi  nip*.  'I'lu' 
laiupa  coiH|)ur('ii  wen-  taken  at  mniloin  from 
tfaoae  ill  ufv  by  tin-  csliibilcrs. 

'flu.'  ooniparisoD  of  iiiranclMcviit  lamps  |>r^ 
tents  qacationa  of  fur  greater  delicacy  aiid  diQl- 
culiy.  There  ia  od«  elemeDt,  in  the  economy  of 
un  incumleseeot  lamp,  which  does  uol  epler  to 
any  extcDt  in  the  consideration  of  drc-lamijs : 
that  is.  Ihe  Ufe  of  the  lamp.  Although  of  great 
importance,  it  did  not  aveni  |jouiiblc,  in  ihiv 
titnlted  time  whivli  was  at  the  di»]x)sa]  of  tlict 
Jiii^'.  to  liivfettigiito  tliix  point.  The  »nlj-  fair 
&Dil  iiu)>anLal  mctliod  of  milking  snoli  an  inrcsti- 
gation,  iiivolvnl.in  tlic  opinion  of  tbc  jury,  ttie 
voiitinuons  and  prolonged  burning  of  n  large 
TiiimtKT  of  lamps  belonging  to  the  different 
competing  bystema.  Under  the  circnrnfilancca. 
it  nras  absolutely  imposaible  to  make  use  of 
Diis  method. 

There  exlata.  olao.  dilference  of  opinion  as  to 
the  proper  mtitliod  of  c<>m[)uring  the  ellioieiicy 
of  two  incantlcsccnt  InnijMi.  'I'hoy  may  be  re- 
duced to  the  »ainc  ilhimiMJilii)g-powcr,  and  tbc 
elct-iiical  cncigj'  consnmcii  by  cacli  may  be 
compared  ;  (bey  m:iy  be  brought  to  a  conditjoa 
in  nhich  thcy  consume  the  same  electrical  eii- 
crg,Y,  ni>d  their  illuminating-power  compared; 
or  they  may  be  allowed  to  dilfer  in  holU  of  these 
elements,  and  oompariaons  be  made  in  both. 

The  flr&t  method  has  bt-un  pursued  in  several 
tcstd  nhich  hitve  Wen  miule  both  in  Eurojie 
and  in  ttiia  country. 

IncandeM'cnt  iainp*  arc  gimitrally  mnde  to 
be  eqiud,  nominally,  to  a  given  numbtrr  of 
staadani  candle*;  but.  by  motlifying  the  oon- 
aiimiition  of  cnergv.  a  lamp  of  tiominnlly  low 
candle- power  can  be  made  to  produce  almost 
any  degree  of  illumination,  fVom  nothing  up 
to  the  equivalent  of  soveral  hundred  candles. 
tbe  high  illumination  being,  of  course,  at  the 
expense  of  the  Ufe  of  tlie  lamp.  If  this  element 
is  left  out  of  consideration,  the  elllciency  of  a 
lamp  incrcAse^  rapidly  witli  its  degree  of  incaif 
deseencc.  Arc  it  is  by  no  mcaiiii  nitcessary  that 
Encandesotnt  lamjiK  xhonld  run  at  a  Gxed  'can- 
dle-|>owcr,"  it  will  follow  that  the  temperature 
at  wliii-h  :■  lao)p  will  show  greatest  cUkicncy 
(inclndingtbc  life  element)  will  depend  greatly 
upon  its  coustmctton. 

Tahing  two  lamps  of  radically  dilferent  oon- 
Etruction,  however,  there  will  be  for  each  a 
certain  set  of  conditions  as  to  current  strength 
aod   electroraotivc   force,   and   includijig  the 


tflonwut  of  life,  uuder  which  It  would  show  lis 
highest  einciei>c}'  and  economy.  After  such 
conditions  were  ileU-rniint'd  for  each  lam[),  n 
UiiiA  <M>m|iariiuin  would  be  pos«il)le.  Th«  rs- 
•luclion  of  Inu  i'u<-h  IaiD|).i  to  tlie  tame  degree 
of  illumination  would  gwohahlv  be  unfair  to 
one  or  Uic  other,  or  possibly  to  liotb,  if  tlie  cle- 
ment of  life  ia  not  considered. 

Suppose  that  a  lamp  in  one  syetcm  is  at  its 
best,  all  t&inga  coiisidertd,  at  fifteen  candle- 
power.  an<l  that  one  in  another  reaches  Its 
Ugliest  degree  of  elliciency  at  sixteen  candle- 
power.  If  Uiey  ftm  both  brought  to  (IfU'eii 
c»nd!i>-iHiw(-r,  tlie  second  must  siilfer  in  tin- 
compan.ton  :  luid  if  both  are  brought  to  sixteen 
candle-power,  and  Ike  ^emtttt  of  lift  ia  not 
conaiderett,  it  will  again  anlTer,  for  tlie  apiiitrvnl 
eilleienej-  of  the  first  will  be  incrcjiscd  by  \l» 
higher  incandescence. 

As  the  labor  of  determining  the  most  favor- 
able conditions  for  each  lamp  wwild  lie  %if 
great  as  to  neccasaiily  throw  that  method  out 
of  consideration,  the  Jury  felt  oonstraiued  to 
ado]>t  the  last  of  the  three  methods  mentioned 
above.  Tlic  jury  a-isumed,  in  fact,  that  tJie 
exhibiterH  of  tlie  dilferent  sy.tleraa  had  alreadv 
delerminrd  ttu^e  favorable  coiuliljons  in  tlieir 
own  intciX'Ht:  and  ttint  in  putting  tlieir  lamps 
before  the  public  for  the  entire  period  of  the 
exposition,  each  maintaining  mon>  than  two 
hundred  lamps  in  diflcrcnt  parts  of  the  expo- 
sition building,  they  would  operate  them  as 
nearly  as  possible  in  accordance  therewith. 
In  other  words,  it  was  decided  to  compare 
the  lam[>a  as  they  nere  used  in  the  exhibit, 
determining  the  ratio  of  their  tUuminatlog- 
power.  and  measuring  the  electrical  energy 
conitnnx^t  by  each.  It  ix  pro|>er  tu  Kiate,  tluit 
llw  laingM  of  both  syttema  wen-  >i|K>ken  of 
by  their  rr-spcetive  repreaentutives  as  sixtiren 
candle-power  lamps,  altlioiigti  certain  marks 
on  tbc  lampe  which  were  sup^iosed  by  the 
jury  to  refer  to  candle-power  did  not  exactly 
agree. 

To  secure  impartiality  of  selection,  tho  juiy 
requested  pcrmis^on  to  have  access  to  tlio 
supply  of  lampM  kept  by  e«ch  coHi(>nny  for  tim 
in  the  exhibit,  which  permission  was  freely 
granted.  From  eacli.  ten  or  twelve  were  se- 
leotcd  lit  random,  and  carried  to  the  testing- 
room  :  and  from  these  the  tnmjis  wblcb  were 
compsn^d  wem  taken.  Itiey  were  placed 
upon  the  photomcU'r-l>ar  at  a  distance  Of  a 
hundred  and  twenty-five  incites  from  each 
other,  and  a  system  of  switches  wus  arranged, 
so  that  the  galvanometers  could  l>c  i|uickly 
connected  with  one  or  the  other.  Measures 
of  current  »nd  electromotive  force  were  made 
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ra;ii<lly  tind  rontiimoiiKly  (luring  ttii:  |ihotoni«N 
ric  coin piiri Hull. 

NcitlitT  of  lliv  two  lnm|OT  iinilcr  U^»l  illumi- 
natod  cqiifltlly  in  nil  iliicctions.  Tlic^'  Hcra 
Uiercfbro  oompnrcil  iii  nine  ditTorciit  positions, 
each  lamp  lusuming  three,  which  wric  desig- 
nated respectively,  'flat,'  'edgewise,'  and 
'  forty-flre  degreefl  ; '  and  each  position  of  one 
was  compared  with  all  of  llie  other.  Five  sota 
of  readings  were  mado  at  each  position,  mak- 
ing, in  all,  fort.v-llvc  coniparlttonn  of  the  two 
tainps.  A  iiuiutwr  of  prdimiiiarv  com iiari sons 
were  tnadc,  which  wotc  not  nonAidcrcil  ii.-«  form- 
ing a  part  of  the  actual  test.  Tlio  lallr.r  was 
n«ido  on  tlio  evening  of  Sept.  33. 

The  (Ictcrmi nation  of  the  «fHcicDcy  of  the 
dynamos  consisted  in  measuring  the  |>ower 
OODsumed,  as  showD  by  the  dynamometer,  on 
the  cradle  of  which  the  dynamo  wa^  placed, 
and  at  tJic  same  time  measuring  the  current 
and  the  electromotive  force  at  the  blndii^- 
poata  of  the  machine.  The  sp«cd  of  the 
main  shaft  being  nearly  nnifonu,  it  wittt  na- 
oeASarj'  to  place  dilTcrcnl  pnlh'y.i  npoii  it,  in 
order  lo  secure  Uic  mx'cs.'sary  niK.-cd  for  tliir 
armatiircK  of  the  dirfcrunt  m.ichincM.  Tlio 
speed  of  running  l>cing  s  matter  which  con- 
cerned the  cxhibitcrs  rather  than  the  jury, 
Uicy  were  requested  to  fornisb  the  dimeueiona 
of  these  puUe>'S|  and  accordingly  did  so.  The 
average  epecd  of  the  armature  of  the  \Vealoii 
dynamo  for  incnndeseent  Inmpa  wad  a  little 
above  ten  hundred  and  tliirty  revolutions  per 
minute,  durlug  three  different  «prie«  of  ohtier- 
vations  made  while  liic  machine  wan  on  thi; 
cradle.  The  Rdi.toii  din.-iino  wa.t  pliicc<l  on 
the  cradle  on  the  uni-rnoun  of  OcU  2,  when  n 
seriea  of  mcanurcmcntB  was  made  with  .in 
areragc  B|M.-ed  of  ten  liundrcd  and  sixty-eight 
revolutions.  This  was  above  what  may  be 
called  the  ■  normal  speed,'  which  was  due 
partly  to  the  size  of  the  pulley,  and  partly  to 
tlie  fact  that  the  engine  was  doing  but  little 
other  work,  and  was  probably  ruuniiig  a  little 
above  its  uormni  rate.  In  the  evening  the 
tests  were  contiimed,  Uic  Miwed  of  tlie  iirma- 
turc  being  a  little  below  a  thon.'«an<l  revolu- 
tions, tlic  electromotive  force  liHng  also  less. 
It  will  bi;  oliaervcd  that  the  ■  elHcicncy "  of  this 
djTiamo,  under  the  latter  conditions,  differs 
Trom  that  under  the  fonncr  by  only  two-teut)is 
of  one  per  cent.  I'ailicular  attention  is  called 
to  the  fact,  that  no  photometric  measurementa 
were  made  with  lamps  on  the  circuit  of  the 
Edjaon  machine,  which  was  on  the  dyiiamoiue- 
ter ;  those  used  being  supplied  fi-om  another 
similar  dynamo,  which  wus  run  by  an  Arming- 
Ion  aud  Sims  engine,  which  formed  a  juirl  of 


Ibe  Kdisaii  exhibit.  A  glance  at  tlic  results 
given  Ik'Iow  will  uliow  that  the  eleelromotivo 
force  in  the  hitter  wise  was  much  lower  than 
in  tlic  former. 

Although  the  jury  was  satisfied  of  the  accu- 
racy of  the  Thomson  galvanometers,  within  all 
practical  limits,  before  deciding  to  rely  iiixm 
their  ludications,  for  reasons  that  need  not  be 
referred  to  here,  it  was  considered  desirable, 
after  the  conclusion  of  the  tests,  to  make  such 
nil  examination  of  Ihciii  as  would  leave  no 
doubt  us  to  the  correctness  of  this  opinion. 
The  cbief  cruise  of  error  in  these  iiistrumcnls, 
and  in  all  of  u  similar  conatnietlou,  is  the  pos- 
silile  variation  in  the  strength  of  the  pcnnaiieut 
mngnels  which  establish  the  field  iu  which  the 
needles  move.     The  existence  of  a  strong  field  , 
is  a    great    advantage,    as    has  already  liccn 
pointed  out,  provided  Its  value  is  known.     An 
examination  of  the  insirumeuta  was  made  be- 
fore they  weie  taken  lo  Cincinnati ;  aud  then»  i 
again,  when  they  were  niounte«l  in  the  testliig-l 
room,  lliey   wi-re    companil  with   otiicrs    noftl 
liable  lo  such  alter.tlionx,  as  before  related.] 
Numerous  tests  were  made  to  iwecrtain  ifeadll 
instrument  was  consistent  with  itself  by  moaa* ' 
uring  the  same  quantity  with  the  magnctom»- 
ter  at  different  points  of  its  scale,  thus  varying 
the  position  of  the  needle ;    and  the  results 
were  satisfactorj.     Finally,  after  the  iustra- 
menta  were  returned  to  the  physical  laboratory 
of  the  Ohio  state  university,  they  were  suh- 
jet'U'd  to  tests,  a  brief  aecounl.  of  which  is  as 
follows :  — 

For  the  ]X)tcntial  galvanometer,  ten  cell)  of 
the  'gravity  battery,'  —  the  clement*  of  which 
were  zinc,  zinc  sulphate,  copper  sulphate,  and 
copper,  —  in  good  condition,  were  individually 
compared  l>y  Ihc  condenser  method  with  a 
standard  Danicll  cell  set  u]>  for  the  purpose. 
They  differed  veiy  little  atnong  tliemaelves: 
and  wliGii  the  eleiti-omolive  force  of  the  ten.  in 
seritTS,  wa-1  meflsiircil  bj-  means  of  ihe  Thom- 
son iuHtruinetil.  tlie  resulting  eleetromntive  forcti 
of  the  Daiiicll  wa^  I.IDG  rolls.  The  instru- 
ment w.i>  aUii  eoinpareil  with  one  of  Ayrton 
anil  I'crry's  vollinctcrs,  kindly  fiirnishcd  for 
the  purjxise  l>y  the  l^leetric  supply  company  of 
New-Vork  City.  For  this  purjiose  recourse 
was  had  lo  an  Edison  lighting- plant,  the  in- 
strumenls  being  applied  to  the  same  tamp. 
The  full  in  potential  in  the  lamp  was  at  first 
no  \oIla.  which  was  beyond  the  range  of  the 
Ayrton  ami  IVrry  instrument :  but  it  was  re- 
duced a  little  below  KID  voit^,  and  two  raeas* 
nrcnuinta  were  taken  witli  each  itulrumcnl. 
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'lliv  HwDisoD  read  thv  ramc  in  l>oUi  iii«m«- 
uremeuts.  makin);  ihe  elcciiomoth-e  roi-<;i>  97. iJ 
voits.  Tbe  (tivisioiiaoit  llio  xvaleoribe  Ayiton 
anil  Torry  wen-  vorj'  !iiiiall.  inakiii^  llti*  rcsiHng 
(jiiitif  dilUitill.  From  il  m-rc  nlitiiiiH'ii.  in  llic 
two  tDCita  II  re  incuts.  9K.I  aii<l  !>.'>. 5  volls. 

Attuintng  tliiil  lb<-  livM  c>r  th?  potential  gal- 
runoini-li-r  ii«  kTK>wii.  it  i*  f«v  to  dotcrmiut?  that 
of  tli4>  ciirrciil  gnlv.inomctcr,  as  the  inagnoU 
an-  iiilrrctinttgctihk.  A  scries  of  obfienntions 
wa*  made  in  which  a  |iractically  constant 
quantity  was  measMrcd.  fltsl  with  oiie  of  thrae 
magoete  on  lh«  iua^ietoinett.'r.  and  Ibcu  vrilh 
^K  Other,  allernatiti}:  throii>:ho(it  the  Mini's. 
Twelve  obscrvatioiw  tHudc  in  tliisi  vmy  show 
s  mean  difference  ot  l.'^%  Iwlwi-cn  llir  two 
magnetic  fietdii.  In  tli<!  nuiut>pn»  tised  in  tliesc 
tesUi  th«  diircTcncH!  ia  i%. 

nw  <'iim'nt  gah  iirmmeler  was  also  comiiaiXMl 
with  an  Ajrton  mid  I'trry  aranicl#r  at  the 
Kninc  time  at  whidi  llie  jmlcntial  in^lruiiient^ 
vtrvc  compaix'd.  The  civcuniatanees  did  not 
.-illovr  the  use  of  a  stronger  current  tliaii  thai 
pa<.^irjg  through  a  single  Kdi»on  lamp.  The 
result  was  therefore  not  of  great  valtw.  Tbu 
Ttiomsoii  showed  1 .0^  anip^rvs.  and  the  Ayrlon 
and  Perry  gave  1,03  for  Ihe  name  i-iirreiit. 

^veral  tests  of  tlie  ciirreiil  gnlvaiioinctcr 
were  made  by  nxtans  of  n  liultciy  of  Gvc  (Irovc 
eeil*.  whidi  wert'-  fri-*hly  wt  op.  The  ivadinf; 
of  the  galvanomclvr  wan  noteii.  and  then  a 
resistance  of  one  ohm  was  intracluced  into  the 
circuit.  The  0nt  rcaiiing  was  19.  and  the  sec- 
ond was  i>.5  :  showing  that  the  resistance  of  the 
battery  and  galiaiiometer  was  onu  oiim.  The 
electromotive  Ibrce  of  the  balliny  wbh  then 
determiued  bj  niean^  of  tlie  jiott^iitiul  gatva- 
nonieler.  Two  ineaJturL'tuuiiln  wi-re  uiaih- ;  the 
liriit  giving  'J.m  voUh,  und  the  itrcond  !^..'i<i 
vollH.  Axsiiming  the  re««tjiiicc  to  he  one  ohm, 
a*  shown  ntw^x-,  these  iiiimbers  would  repre- 
sent, in  aceonlaucc  with  Uhm's  law,  the  cur- 
rent in  amperes.  The  cnnont.  aa  calculated 
trom  the  galvanometer  reading,  was  it.'i  ani- 
pJrca. 

Many  other  testa  of  a  similar  character  were 
made,  all  of  which  showed  that  the  galvnnome- 


tert  inu»t  be  admitted  to  he  what  they  were 
assiimed  to  be  during  the  tesUi — practically 
correct.  Bnt,  even  if  they  were  somewhat  in 
error,  the  similarity  of  oonditioits  nitder  which 
the  comiH-lini;  A^MH-mt  nerc  tcrti-d  was  such 
that  all  wouki  he  aifiHtvl  alike. 

RnuttM. 

]n  delenniniiig  the  clticicnoy  of  the  dyna- 
mo*. aAor  every  tiling  was  found  to  be  in  good 
order,  a  run  of  about  half  an  liour  was  tmide ; 
during  wliich  time  readings  were  taken  every 
two  min(ite«,  as  nearly  as  could  be,  of 
the  dynamomctei-s  and  electrical  iiHtniineMl!>. 
Ijenerally  from  ten  to  twenty  acta  of  n-adingii 
were  aecured.  In  moat  i-smts  two  or  mon- 
'  runs'  were  made :  tli«  repetition  Iwing  in  some 
iuataiicee  the  desire  of  tlui  Jiiiy,  and  in  others 
of  the  oxhiititerd.  ^ioinetinics  Ihe  conditions 
under  which  the  dynamo  was  nmiiing  were 
changed  liy  the  exhihiters,  with  the  expecta- 
tion, douhllcicii,  iif  increasing  ita  eOIeienc)' 
tlu'Tcby.  In  the  following  summary  of  results. 
Uie  unmbers  showing  the  electromotive  force, 
current  strength,  power  consumed,  etc..  ait* 
means  of  a  mimber  of  observations. 

Pltotomelrtf  o/are-lumpa. 

The  tahic  on  thu  next  ]iagc  allows  the  t««ulia 
of  tii«  ]>hotoiuclrie  comparison  of  (he  two  nrc- 
lam|i«.  and  will  be  ciiisily  nndcretood.  The  »r> 
ron>  nhow  the  direction  of  ihe  light  measure<l  in 
each  series  :  tlins,  *-  means  a  horizontal  mens* 
urcmcnt :  \  means  that  tlie  meafturemenl  was 
of  the  liglil  going  itpwani  at  an  angle  of  forly- 
flvo  degrees:  and  -^  refers  U>  Ihe  light  going 
downward  at  an  angle  of  forly-llve  degrees. 
For  con  veil  iu  lice,  the  intenxily  in  terms  of  the 
standard  (an  Fdison  ineandesecnt  lamp)  ia 
multiplied  by  l.dOO  before  iliriding  by  tiie 
number  of  Walls. 

Il  will  he  seen  that  the  diffcieot  lamps  dlf- 
fcreil  ftota  each  other  considerably  in  their 
efficiency.  'I'hia  was  especially  true  of  the 
Weston  lamp,  which  was  irregular  in  Its  nr^ 


Effieimey  of  dynamos. 
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Tbok  son-Hoditok. 


DImetlaD 
of 

Uffat. 


Blewro- 
motlva 
force. 


U.I 
«.3 


«.l 
4A3 


WstU. 


M7 

til 


iDtenftltf 
In  l«rnu  of 
■uudlrd. 


iB.a 

13.2 

96.0 


19.0 
>9.9 


lonoi 
w 


M.T 
1W.S 


WlBTON. 


Direction 

of 

ilgbt. 


CnTHDt. 

20.7 
20.1 


Eleclro- 
moUve 
foru. 


Other  lamps. 

3»X 

- 

20.0 

W9.0 

K' 

so.s 

23.8 
23.S 

21.8 


2S.0 


Whiu. 


4W> 
MO 
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913 
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40.T 


General  means. 


30.7 
61.7 


29.1 


_ 

_ 

_ 

17.1 

3e.T 

_ 

_ 

_ 

. 

W.3 

- 

- 

- 

13.3 

27.8 

*.- 

- 

~ 

- 

IT.S 

- 

- 

- 

01.0 

104,0 

t^ 

- 

- 

- 

42.0 

lODOI 


iDtCTIHlly 

In  term*  of         ^=- 
■UndBrd.  " 


2&.B  KA 

17.6  37.4 

32.3        I        T4.4 


SS.ft 
M.2 


6IS.1 
37.4 
SS.S 


60. 1 


tion.  The  numbers  under  the  head  of  •  General 
means '  show  the  average  light  in  terms  of  the 
standard,  in  all  directions  measured,  and  the 
relative  illumioating-power  per  unit  of  energy. 
There  is  a  difference  of  more  than  forty  per 
cent  in  favor  of  the  Thomson- Houston. 

Photometry  of  incandescent  lamps. 

The  table  below,  showing  the  results  of  the 
photometric  comparison  of  the  incandescent 
lamps,  will  need  but  little  explanation.  In  the 
first  column  the  relative  position  of  the  carbon 
filaments  is  shown  :  thus,  |  |  means  that  the; 
were  parallel  to  each  other,  and  at  right  angles 
to  the  photo  meter- bar.     The  three  [rositions  of 


a  lamp  were  designated  as  '  flat '  (  I  ),  '  edge- 
wise '  ( — ) ,  and  '  forty-five  degrees '  ( \  or  /  ) . 

fif-'  denotes  the  Watts  of  the  Edison  divided  by 

the  Watts  of  the  Maxim.     The  column  headed 

E 

jTF  shows  the  actual  illuminating- power  of  the 

Edison,  compared  with  the  Maxim  as  a  unit; 
and  the  numbers  are  the  squares  of  the  ratios 
of  their  respective  distances  from  the  pho- 
tometer-box. The  numbers  in  this  column, 
divided  by  those  in  the  one  preceding,  give  the 

Ek 

numbers  in  the  last  column,  headetl  vf'  ,  or  the 


Incandescent  lamj»a. 
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114.0 
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/    1    - 

.631 

llS.l 

T3.3 

.887 

83.0 

66.3 

1.31 

3,00 

3.02 

1     1    - 

.631 

116.T 

T3.0 

.870 

81.6 

64.4 

1,34 

3.T4 

i'9 

1      i      s 

.«3> 

113.6 

T4,» 

.887 

a3JJ 

65,9 

1.33 

1.36 

i.oa 

/  1  "^ 

.343 

114.T 
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U^t  froiD  Ui«  Rdiaoi)  per  unit  or  energjr  gu 
eompored  wltli  tli«  Maxim. 

The  reniltti  of  Uiim«  oompaiiaoDs  io  nine  dif- 
ferent pOKitioiia  make  It  possible  to  establi^i 
certain  numiuiriitoii  equal!  ons.  ttom  whldi 
ncAiM  may  tic  ol>tainnl  vrliit-h  will  serve  to 
vUnunatc,  to  ooino  nxtciit,  tlie  errors  of  ex> 
pefinHDt. 

Let  a  =  ttie  liglit  from  tlic  Maxim  lamp 
'edgewise;'  then,  by  working  llirougli  the 
dtOiuent  posltioiia  of  the  ^>liso^,  the  tibovc  re* 
•nlta  give  — 


■■•xln 


r   I 
and  for  mvan*  - 


S.tta 


t.Tta 


Unua 


—      a 


By  ■  KimilAr  cumpntation  it  is  fonnd  that — 

t—  t.Uii 

the  mean*  of  which  give  — 


I.Wo 


MCa 


Kdlwi 


/    4.«aa 
I      LIS* 


rin.  I. 


na.a 


Uulni. 

^gs.  I  anil  :i  show  llie  arrangement  of  llKse 
Intensities  of  illuininition  around  tbi^  cau'bon 
fitunent :  the  plnm^  of  Uh'  lilnmpnt  ticing  vorti- 
oal,  and  Maxim  rdgi-rise  l>i-ing  takrn  as  onity. 

For  Uie  mean  nil  round,  the  result  is  — 

Edison  =  4.09        Maxim  =  3.44 
4.09  E 

2^^  =  1.676  =  y  in  light. 

Ikii  IVom  the  pre\-ioua  table, 

K 

1 .336  =  jTj  in  cncrgj' : 

1.676  K 

tbenfore  rggV,  =  '■-■^  -  \\  '"  '*?™  P^  ***«■ 

(riodi  Iior«-powpr. 

It  tcuma  evident  that  this  difference  of 
twenty-five  per  cent  in  favor  of  the  Kdlsun 
lamp  is  liirgelydae  to  the  fonn  of  the  inr«n- 
descent  filnnient  as  compared  with  that  of  the 
Ifaxim  himji.  The  Intter  shows  great  inequal- 
ity in  illomiiiatton  in  diflerent  direettons,  the 
light  mcastired  lK>m  the  fiat  side  being  sbonL 
three  and  one-half  lin)e«  as  gnsal  as  that  ob- 


tained when  the  lamp  is  edgewise.  The  effect 
of  this  increased  radiating  surface  is  sbonn 
in  the  last  oolnmn  of  the  atwve  table,  from 
which  i(  appears,  that  in  the  eomjiariaon  of 
tiie  Maxim.  •  Oat,'  with  the  Edbon  lu  all  \iw\- 
dona,  the  former  shows  a  bigtier  actual  e(l)> 
deoc]'  than  the  latter.  If  this  large  radiating 
surfaoi!  conld  be  oade  to  diatributii  itM  effeet 
around  llie  circiimferencw,  the  lamp  wonld,  in 
the  opinion  of  many,  1h)  greatly  improved.  It 
is  fair  to  say,  howcv<;r,  that  the  unequal  dis-- 
tribution  of  light  is  olatmed,  by  at  least  soma;, 
of  the  r^ireeentatires  of  this  Ismp.  to  be 
inportant  advantage.  It  was  not  so  considered ' 
by  the  jury. 

The  form  of  the  cuton  flianient  In  the  Edi- 
son Unip  la  such  that  a  mucb  greater  uniformity 
of  Illumination  results.    While  the  Jklaxtm  form 
has  Uie  advantage  of  com-untratii^^  the  radiat- 
ing surface,  the  arrai^temont  of  the  carbon  to 
aocompltsti  tliis  greatly  diminishes  itx  cITcctive- 
ncssin  UiC  edgewise'  (wsition.     In  the  F>lison 
there  is  t>nt  a  single  loop ;  nod.  ftirtherntore,  this 
is  generally  cun-ed,  so  that  it  does  not  lie  in 
one  plane.     As  a  result,  one  ride  of  the  loop 
never  exactly  hides  the  other,  and  there  ta  but 
iiUlc  loss  from  that  source.     It  will  be  seen  in 
the  above  figure  that  the  Illuminating* power 
of  the  lamp  edgewise  actually  exceeded  that 
in  any  other  direction.     Thin  diffen-ncc  wa 
too  eoDrtanl  and  too  great  to  li«  »ttritiiite<l  to' 
error  in   experiment.     It  is  nltribntahlr,   no 
doubt,  to  tht^  fnd,  that  in  this  position  the  lu- 
minons  lines  lie  nearly  in  the  axis  of  the  pcai^-1 
shaped  glass  containing  them,  as  viewed  firom 
the  photometer-box  \  there   being,  tberefon, 
less  scattering  of  the  light  in  transmission,  and  i 
possibly  some  gain  on  account  of  refleotion..j 
Of  cotitse,  if  a  lamp  were  u^ed  in  which  onej 
of  the  brancbea  of  the  loop  exactly  or  nearlj 
covered  tlie  other  In  this  ttosition,  a  dllTerent  ^ 
ratio  of  illumination  might  follow. 

ThroitglKiiit  tlie  entire  nerica  of  teats  the 
Jan,'  wan  fortunate  in  having  the  aaaiatance  of 
Mr.  A.  L,  Itoliror,  n  st4i<lcnt  in  physics  in  tb« 
Ohio  state  university. 

In  the  distribution  of  work.  Mr.  t-Mdy  and 
Mr.  Laidlaw  made  the  observations,  and  kept 
the  records  of  the  djnamometer  work ;  Vit. 
Laidlaw  abo  taking  and  reducing  the  indicator- 
cards.  Mr.  Prendi  made  the  readings  of  the 
iwaitlon  of  the  ])hotometcr-box ,  and  set  tba 
same.  Mr.  Hendenhall  generally  read  one  of 
the  galvanometers,  and  Mr.  Rohrer  tite  other ; 
the  Tatter  generally  keeping  Uie  not««  of  the 
electrical  work,  altlioiwh  this  was  done  on 
Bcvcral  occasions  by  Mr.  French  and  by  Mr. 
Laidlaw. 
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The  ramiite  of  these  tesW  seem  to  point  lo 
niw  conclusion  of  Terj"  considerable  interest- 
It  happened  that  the  competition  in  both  the 
arc  and  iiicandeacenl  BysieniA  wiis  betticeti  low 
electromotive  fort'u  and  greiit  NtRMijtUi  of  cur- 
rent, on  the  one  liand.  and  Idjjii  oIctTlroniolive 
force,  with  wwiktir  ciirrenl,  »u  the  otltcr.  In 
one  ai'i-  syitt^'in  tlie  cicctroni olive  force  mw 
uluiOHt  fxacllv  <Ionhlp,  nw]  tlic  current  nliDOvt 
exnollv  liair,  tli.it  of  tlio  other.  In  the  incan- 
dcMC^-nl  system!!,  the  contrast,  although  not  so 
great,  was  veiy  mnrked.  In  these  trials  the 
advantage  was  decidedly  on  the  side  of  high 
electromotive  force. 


NOTBS  ON  rUE  VOLCANIC  ERUPTION 
OF  MOUNT  ST.  AUOUSTIN,  ALASKA. 
OCT.  6,  18SS.^ 

Ox  the  western  side  of  the  entiance  to  C'ook'a 
Inlet  (for^-l!*-e  miles  wide)  lies  Cape  Doug- 
las ;  and  to  the  northward  of  the  ejipe  the  shore 
recedes  ovej-  Iweotj'  laiUa,  formipg  llic  Bay  of 
Karaishak.  In  v\\v  northi-ni  |inrt  of  lliin  lui.v 
lies  tlie Island  ofCheniahouni  (■hlai-k-brown  '), 
otliiTwim- culloil  ,\iigTiKtiii  UUtuI.  It  iit  eight 
or  nine  inilen  in  diami't^r,  and  near  its  norlli- 
eaKlcrn  pari  rises  to  a  peak  called  l>y  Cook, 
Mount  St.  Aiigiislin.  As  laid  down  bvTetien- 
koff,  tho  island  is  neariy  round.  Tiie  oortbcni 
shores  are  high,  rocky,  and  forbidding,  mid  are 
bordered  by  vast  numbers  of  rocks  aod  hidden 
dangers.  The  soiitherii  shore  (a  comporaiively 
low. 

Mount  St.  .Vngufltin  was  dbcovervd  and 
Dsmecl  by  CajH.  Cook,  Jlay  26,  l"7ft ;  and  he 
describes  tt  aa  havin)^  *  u  cunicnl  l^gnre,  and  of 
very  oonsiderabliA  height.'  In  17!)4  I'ugct  ili- 
vcribes  it  a» 

"  A  Tory  rcmarkHlile  mouulala,  rtaiii];  with  a  uni- 
form a*c«n  I  troni  tbealiumstoltSlofCf  tuiuiuil,  wliich 
ill  nearly  iicrponillcular  vo  tbo  realre  ot  Lliu  IbIaihI. 
iBcltnlntEtoiticwliat  to  iu  eastern  slile.  .  .  .  TowartU 
tll^*oa»Ul<^  li  Ix  vttry  low,  tivin  whence  llrlses.tliousli 
rfgtilar,  wltli  n  r.iilirr  »iw(p  Mornl,  and  fonas  a  lofiy, 
iinlfoim.  .inil  cnrilcftl  moiinlnin,  iirv^nnttntt  nearly  tfii) 
(juiip  niiEimranrc  (rom  vTriy  pni  iil  of  i  lew,  and  clothed 
with  tnow  unit  IM,  Ihiviiif;!!  nliicli  neitlicr  tre«  nor 
ilirub  wrrv  ippn  to  protrinlr ;  ■■>  tliat,  It  it  diil  produce 
ntij,  they  iniwl  citlier  have  bo«n  very  misll,  or  iJie 
mow  iiiuic  have  bcr?n  KiifflRleotl;  deop  t«  ba*s  con- 
noiled  ihftn." 

At  thai  time  then:  were  native  banters,  under 
the  direction  of  two  Russians,  hunting  or  liv- 
ing in  tho  vicinity  of  the  Dorth-easteiii  point  of 
the  island. 

Vancourer  placed  the  peak  of  thia  mountain 

•  OmiaiiDlnlad  by  PMf.  J.  E.  mi^rd.  npHliitDadrat  U.  8. 
ONH  (od  (iToiloUii  •ur>i7. 


in  Intitude  hV  22' :  TebeukolT  places  it  in  Isli- 
tilde  b'j"  24'. 

Tbe  peak  of  St.  Augustiu  is  distant  forty- 
nine  miie&  nearly  due  west  (trne)  ftom  the  set- 
tletiuiiiton  tbe  soutliern  point  of  Fort  Graham, 
or,  us  it  i.t  sonietiwi-s  calk-d.  Kn^l'^h  Harbor. 
Thia  hai'lior  \n  flitualvd  on  the  oaHtcni  aide  of 
Cook's  Ink't.  near  CajN^  Klizalioth. 

In  connection  will)  tlic  full  of  pumiee-duat 
.'it  Iliulink  on  Oct.  IC,  IrtSJS,  it  may  be  of  in- 
terest to  observe,  that  tho  peak  of  Augiwtin  is 
over  soveu  hundred  miles  to  the  north-eaatwonl 
of  Bogosloff  Island,  off  Unalaahka  (sec  map) . 

About  eight  o'clock  on  the  morning  of  Oct. 
6.  1883,  the  weather  being  beautiftjUy  clear, 
the  wind  light  IVom  the  aouth-weiitwanl  (com- 
pass), an<l  tin-  tide  at  dead  low  water,  the 
s>-ttli-rs  and  flub  iiig- parties  at  Rngli>Ji  Harbor 
tieard  u  huary  rejiort  bo  windward  (Augustin 
hearing  MOuth-weai  bj"  went  three- fourths  west 
hy  Mimpniis).  So  clear  was  the  titmosplii-iv 
that  the  fipposite  or  north-western  coast  of  tht 
inlet  wait  in  dear  view  at  a  dislanco  of  mor« 
than  sLtty  miles. 

When  the  heavy  explosion  was  heard,  vast 
aud  dense  volumes  of  smoke  wei'e  seen  rolling 
out  of  the  summit  of  St.  Augustin.  and  mov- 
ing to  the  north  -  east  w  aid  {or  up  the  inlet) 
under  the  influence  of  the  loner  stratum  of 
iviud ;  and.  at  tlie  same  timt-  (aeouitUiig  to  the 
stalewcuts  of  a  hunting-party  of  n»tivi-s  in 
Kanii.'thak  Buy),  a  column  of  white  vapor  aroni' 
from  till!  sea  near  IJic  island,  olowlv  .-utivndtng. 
and  grHdiiftMv  lilcmiing  with  Iho  c^oiidK.  The 
nca  wiia  also  greatly  agitated  and  boiling,  mak- 
ing it  impossible  for  boats  to  land  ll))on  or  to 
leave  the  island. 

From  Knglish  Harbor  {Port  Graham)  it  was 
noticed  iliat  the  columns  of  smoko.  ns  they  grnd- 
nally  rose,  spread  over  the  visible  heavens,  and 
obscured  tlie  sky,  dotibl]c»s  under  the  inllui-nce 
of  a  higher  current  (piobuhly  north  or  north- 
east). FiiiL-  {HiniTiHMlust  soon  began  to  fall, 
but  gently,  some  of  it  l>cing  very  Hoc,  and  sonic 
verT,'  *o(l,  without  grit. 

At  about  twcnty-tive  minutes  past  eight  a.m., 
or  twenty-five  minutes  after  the  great  eniplion, 
a  great  '  earttiquakc  wave.'  estimated  as  l^'om 
twenty-five  to  thirty  feet  high,  came  u|h>u  I'ort 
Graham  like  a  wall  of  water.  It  carried  oH 
all  the  flshiiig-boat«IVom  tlu^  |>oint,  and  deluged 
the  houses,  ThJawas  followed,  at  inteivals  of 
about  Ave  minutes,  by  two  oilier  large  waves. 
estimatiKl  at  eighteen  and  fiHccn  feet ;  and 
during  the  day  several  Inrgc  and  irregular 
waves  came  into  tlic  harbor.  The  first  wave 
took  all  the  boats  into  the  harbor,  tho  reced- 
ing wave  swopt  them  back  again  to  the  ialel. 
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Ami  tlieT  were  finaUy  ttnnded.  Portunately 
it  1TAS  low  wiilt-r,  or  aU  of  the  p«0|^e  at  the 
settlement  idii.hI  icx-vitAbly  liiivu  li«<-:i  lo«l. 
The  tides  r\»K  iiml  fall  uboiit  fourteen  foci. 

TLea«  <.-iirlh([it;il<c  w.ivm  were  felt  at  Kuiink, 
and  Art  doubtless  recorded  on  the  register  of 
tho  vo)ist.-)tiin'ey  tide-gauge  at  that  place. 
Altio  Llie  piimii^-iisiies  fell  to  the  depth  of  four 
or  five  inchee,  and  a  Bpeeiniyn  of  the  deposit 
WHS  given  to  the  tidal  observer  at  St.  Paul. 
It  nill  be  interesting  to  compare  tbette  ashes 
with  those  colti-t-ttrd  at  Iliiiliiik  ou  Ihv  Kith  of 
October,  ami  which,  from  m  vonfiiMion  of  diiteM, 
were  Buppoaod  to  b«vc  come  from  the  now 
BogosloITvolcnnicislAnd.  I  nm  of  the  opinion 
that  thejr  come  from  St.  Aiiguetin. 

'ni«  conditioB  of  the  Island  of  Augustin  or 


distinct  aocounta  of  its  emption  and  siibse- 
<)Uenl  appearance ;  but  Capt.  C,  T,  Sands, 
who  was  at  English  Harbor,  gave  the  Alaska 
<M>nipan,v  a  full  description:  and  Capt.  Cuilie 
of  tli<:  Kwliak  slalii^s.  that,  iftlierc  were  plenty 
of  wat«r  in  the  line  of  riiptnrc,  it  would  be  pos- 
sible for  M  vMsel  to  s(«l  Uirough  (see  figure). 
At  the  time  of  Capt.  Sands's  obse nations  the 
low  ground  of  the  island  wtu  viaiMe,  ami 
seemed  to  be  a  vast  crater,  ttoxa  which  smukit 
and  flames  were  Issuing. 

But  beyond  all  these  phenomena,  apart  from 
the  volcanic  eruption  and  the  rupture  of  the 
island,  we  have  the  report  of  Capt.  Cullie  of 
the  seiiooner  Koiliak  (from  whom  we  also  ob- 
tain a  statement  in  regard  to  the  rupture) ,  who 
appronclied  the  island  from  Englisli  Harbor  on 
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Chcmabouni,  acconling  to  l\w  laieft  accMunU. 
is  Uiis:  — 

At  uigbt.  fi-om  n  disUinc<^  of  lifly  ur  sixty 
miles,  flames  can  be  seen  iwtiiing  from  the  siiin- 
mit  of  the  volcano ;  and  in  the  day-time  vast 
volomea  of  smoke  roll  from  it.  Upon  nearer 
approach  from  English  Harbor,  it  was  found 
that  the  mountain  had  been  split  in  two  from 
jieak  to  base  by  a  great  rupture  extending 
across  It  iVoin  east  to  west,  and  that  the  noitli- 
rin  nlope  of  the  motmtaiu  had  sunk  away  to 
thi-  level  of  the  northern  cliff,'  This  is  corroljo- 
rated  by  tlie  jtUiIvinent  of  the  hunting- party  in 
Kamishitk  Hiiy.  Smoke  isaned  from  Uie  peak 
at  a  very  short  distance  to  tlMt  southward  of 
the  ruptnrc. 

The  party  of  natives  on  Knmishak  did  not 
approach  the  islet,  thougb  they  gave  clear  and 
•  UipLCuUleVaanaaal. 


thi;  Kith  of  Novvmljcr,  and  found  that  a  aew 
island,  »t>out  .1  mile  and  n  ba!f  long  and  seven- 
ty-lire feet  higli.  had  been  upheaved  in  the  ten- 
fathom  passngo  between  Augustinand  the  main- 
land to  the  wcstwlird.  This  (tassage  is  from 
six  to  eight  miles  wide,  and  was  sailed  through 
by  I'uget  In  A'aneouier'a  vo\  ages  of  dis<rovcry. 

This  new  Island  (also  rt-ported  by  the  hunl- 
:ug-party  in  Kiiniii<hak)  would  iippeiir  to  Inive 
arisen  during  tlic  late  volcanic  .'tclivily.  It  lies 
to  the  north- westward  of  Chcrnnbourn  Island 
(Augustin),  and  was  distinctly  seen  from  the 
Kodiiilc,  as  that  vessel  lay  t«n  miles  to  the 
north -ens  twanl,  and  had  clear  weather. 

To  show  the  violence  of  the  volcinic  con- 
vulsions at  this  time,  two  extinct  volcanoes  on 
the  Alaska  peninsula,  which  are  rejjorted  to  be 
about  west  (true)  from  tin-  active  volcano  111- 
nmna  (twelve  thouMiud  f«el  high),  had  burst 
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into  activitv ;  and  duiin);  tb^  diy  volumes  of 
snobe  were  <)Utinctl,v  wen,  aod  columns  of 
fijune  at  ni(;ht.  rAiially.  at  tbat  M-aacxi,  Au- 
guatlD  and  lliv  [teak  an-  «avcrcil  with  <Icitp 
anov.  Ou  t!i<'  101b  of  NoT»>inlwr.  llOW(^vcr. 
wlteu  Capt.  Ctillitt  ii|)[ironcrli(!il  liiv  tslaod,  wliilc 
there  iriw  a  tU-pUi  of  ftmr  feet  of  snow  at  Fori 
liraliam  (Knglish  llnHior),  Mount  St.  Augua- 
tin  wait  bare  an<I  binck. 

I>uring  this  aamo  Moeon,  a  {NUtj*  of  seven 
or  eight  Aleuta  had  cstabliahed  tbemMlves  on 
Chernahoura  (AuKUstln)  Islam)  to  tiiiiit  the 
Otter  during  tltt-  winttr.  Two  uf  llic  wom<Mi 
reAwed  to  remain  on  lu^<'otlIlt  of  Um*  violent 
notoea  inside-  Mount  Si.  Aiigii»tin;  and  thcy 
were  laken  to  St.  I'aul.  Kadiiik.  Since  the 
eruption  no  one  of  this  party  has  been  seen. 
DOT  any  signs  of  their  bidailias,  altJioagb  a 
raavuing  party  of  nalivea  had  >rone  along  the 
coast  to  learn  of  llieir  wbereaboiita.  It  is 
f«Ared.  therefore,  that  they  liave  brfii  de- 
stroj~ed.  Ill  pouflrmalioii  of  tbtM  ri![)t>rt  of  the 
native  vomcn,  Oajit.  ShihIh  Miys  tlial  he  and 
otbeia  notieei)  Iliat  St.  Aiigiislin  vat.  emitting 
smoke  a^  far  back  an  August ;  but  no  other 
StgiM  weru  ubitcrvcd  before  the  heavy  i^jwrt  of 
Oct.  6. 

GsosoiE  Davidson. 
vlsstsfanf  t".  S.  coast  and  geodetic  turvey. 


TUB  COt>-HA  TCHING  EXPEItlMENTS 
A  T  GLOaCESTER  BV  THE  FISH  COM- 
MISSION. 

h<  the  winter  of  1878  and  18711  the  Pish- 
uommission  at  that  time  having  a  station  at 
Glouc-eslcr.  lHa-M. ,  made  very  extviisivc  exper- 
iments apQn  tbo  tiatvbing  of  certain  salt-watc r 
flah,  but  more  cs]>ec-ial]y  of  the  cod  (Gadns 
tnorrhua).  For  years  tlie  cod  ban  bewi  al- 
noat  entirely  conflnod  to  tlie  det-jicr  walere 
ou  ilie  coast,  haviog  been  driven  tlit'nr  l>y  many 
caiuu's.  Hvnenige  being  the  nioiit  prolmlile  aiitl 
potent ;  and  it  )iaa  bi!<-n  ^incu  tli<;  diseoverv  of 
Aineriea  that  iIk-»c  lisb.  atlliat  time  extremely 
abundant  everywhere  along  the  shore,  even  to 
such  an  extent  that  they  could  be  caught 
in  great  numbers  firom  any  point  of  rooka, 
have  become  reduced  in  numbers  to  their 
preaeni  comparative  scarceness,  and  at  tin; 
satm-  time  driven  Oom  their  former  tiniint.s  to 
the  dec|>cr  wat«r».  Taking  into  ai-cx>nnt  this 
remarkable  det-reasc  in  nnml>i'-i«,  and  change 
of  haliilat.  I'i-off.-i*i>r  Itnird  c'OnMi»cd  the  idea 
thai  the  formur  abundance  of  cod  could  in  pari 
he  restored  liy  ineiins  ofartillcial  ])ix>pagatioii. 
which  had  prove<l  so  siiwessful  with  the  fresdi- 
water  species  of  fish.     Many  dilHculties  stood 


in  the  way,  — diOkulties  which  had  never  been 
encountered  in  any  previous  experiments. 
The  principal  trouble  which  was  experienced 
re«ultet)  fN>m  the  floating  of  the  eggs,  and  it 
na*  oidy  after  many  trials  and  niimerons  failures 
that  an  apparatus  wiut  inveiilt^  which  in  part 
prevented  the  eggs  fnitn  dogging  the  acreen 
placed  over  the  overflow-pipe. 

The  location  for  the  primarj'  exi>eriiuenta 
was  fixed  at  filoueester,  on  aeeonnt  of  the 
great  industry  of  catching  and  preparing  theitc 
fish,  whtdi  la  centred  there.  Vessolaand  boat* 
arrive  every  day  daring  the  wint«r  months, 
bringing  in  fresh  cod.  majiy  of  them  contAin- 
iiig  Hitawn.  Ity  the  reiiucst  of  the  oommtS' 
aioner,  such  Ush  were  kept  alive  until  they  could 
lie  put  into  tlic  livc-lmx  at  tbe  hatcbery.  It 
was  also  possible,  and  this  waa  the  most  Im- 
portant reason  for  the  choice,  to  carry  on  im- 
portant  investigations  into  tlic  natural  history 
of  tho  deep-sea  food-Qshes,  and  to  gather  valu- 
able atatistics  conceniing  the  Bshcries ;  it  be* 
iug  imiHisslble  to  get  such  information  in  any 
other  i>lace. 

Many  iibslacJeit  arose,  owing  to  the  location. 
A  U>inperalurc  of  S0°  F.  is  fatal  to  cod ;  and, 
»H  the  Hurfncc-watcr  in  th<'  harbor  la  liable  to 
reach  this  point  at  any  time  during  two  or  three 
months  of  the  winter,  it  w;is  necessary  that  the 
cHf  containing  the  live  llsh  from  which  spjtwn 
was  to  be  taken  should  t>c  constjiiitly  watched, 
and  sunk  to  tbe  bottom  dnringevcryeold  snap. 
The  Qltldneas  of  tbe  water  caused  by  decaying 
waste  (Kirtiona  of  fish  thi-own  into  the  docks 
—  tlicse  being  common  receptacles  for  all  dirt 
and  reriisu  formed  by  the  dressing- process  — 
wuM  iinch,  that,  even  allcr  the  most  careflil  filter- 
ing, the  water  was  in  a  decidedly  impure  con- 
dition. The  north-east  slortns  su  prevalent 
on  the  Mass.iehusctts  coast,  cfperiiilly  durii^; 
winter,  kept  the  water  in  a  i-oiUd  comlilion  for 
a  greater  part  of  Uie  time;  ^u  that  when  it 
reached  the  aijuaria.  althougli  a  great  juirt  of 
the  mild  bod  been  Utered  out,  still  the  mudi- 
nt'RS  was  apparent.  Such  a  condition  could 
not  Im!  oilier  than  an  nnhealthy  one  for  young 
Hull  whose  jwreats  bad  been  accustomed  to  tbe 
clear,  cool,  outer  waters.  When  there  were 
no  storms,  the  gnrat  riMe  and  fall  of  dde, 
about  eleven  feet,  suflloed  to  keeji  the  finer 
mud  in  constant  circulation.  But,  nolwilh* 
standing  these  numerous  obstacles,  over  one 
million  an<l  a  Iialf  young  eod  were  successfidly 
hatched,  and  placed  in  the  clearer  waten  of 
the  oilier  harbor  at  tJloueeater.  On  account 
of  the  (mpurity  of  the  water  even  there,  and 
the  adxerwe  cundilionK  under  which  they  well) 
liatclied.  it   wa*  Kcarcvly  expected    that    any 
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)ii'ncl)c-Ai  increns»  tii  the  iiiiDiber  of  ood  would 
lie  noticed  as  the  result  of  tbeite  ex|H.TSmci>ta. 
However,  the  reauUs  obtained  proved  oonclu- 
sivejy.  that  If  carried  <m  iiiidcr  fuvoriible  cir- 
cimialaiiecs,  stid  wiiti  i.lic  i-x]ii'rii-iirc  giiiiii»l 
at  Glouei-9it«r,  hutching  df'c|i-s<^n  Fiiih  troitlil 
be  iti:<KM!ie( Hilly  riigagcd  in.  and  inndo  a  grcnt 
Niici^t'us.  it  was  with  Ihit  I'Clicf  thai  an  ap- 
|ux)|)rinlion  wa«  obtiiined  Tioiii  Congress  Tor 
building  th?  extensive  bntehing  hou&cs  nnd 
husius  wbieli  are  in  progwa-i  of  ereelitui  at 
Wood's  ]loIl,  3Iiiss.  Here  the  harbor  in  very 
pure,  there  being  no  cit>  empljnig  its  itfuse 
into  the  immediate  waters.  The  buitom  isconi- 
poaed  of  clean  sand ;  wbilc  tbi;  wiiti-r  ih  piiru 
and  not  Loo  ooid,  receiving  iin  olTshoot  of  the 
Ciiilf  Stream,  instead  of  tbi;  li»ibi'iidor  eiirniiit, 
aa  is  tiw  fMr  :ii  Gloucester.  Hen?  the  tiden. 
attbough  furming  swift  cuircwts  hy  the  |>onving 
of  iinmcnsc  qiinntitic*  of  water  through  narrow 
outlets,  riee  but  two  feet,  whiih  is  a  decided 
advantnge.  Within  forty  mile^  of  the  hatchery, 
fisb  can  he  caugbt  in  sullldent  abundance  to 
supply  the  wauls  of  the  couimi^siuu  ;  and  it  is 
to  be  expected  ilial  results  <if  great  iiuportaoce 
will  bo  obtained  In  hatcliiug  and  |)1.'Ldng  youDg 
food-Hall  in  ihc  water  tit  variouii  pninU  along 
the  New-KiigLind  cfiasl.. 

P«r  at  least  a  yciir,  reports  have  Iwcii  prev- 
ali-nt  to  the  cITret  that  small  coil  belonging  to 
111*!  dccp-scn  s|K-cies  have  been,  and  are  atpres- 
QUt,  very  abnndsut  in  the  harbor  at  (•loucestcr. 
Ill  order  to  find  out  definitely.  Pi-ofessor  Baird 
asked  me  to  inquire,  aud  collect  apccimens  if 
poaeible.  while  I  »»ras  nt  Oloncester.  in  October, 
I  ascertained,  that,  since  the  winter  of  ISSi;. 
•silver-gray  owl'  (R.  niorrhiia)  huve  been 
caugbt  in  abundauir,  and  of  juMt  tbc  nize  that 
Uitr  urtificially  liatt'bed  fish  wmild  naturally  be 
at  this  lime.  .Vol  only  are  cod  obtained  in  Die 
Outer  barlwr  by  the  Dshormcn,  but  even  in  the 
impure  waters  of  the  extreme  inner  hnrlwr, 
wlieiKi  they  arc  ficquenlly  caught  by  bojs  fish- 
ing for  lloimders.  A  specimen  token  in  this 
manner  was  found  by  Capt.  Collins  in  the  tasi- 
dermiat's  aioie.  and  forwarded  to  I'rofessor 
Baird.  It  proveil  to  be  the  true  decp-aea  cod. 
One  Hahernian.  while  obtaining  bait  for  hia 
lobster- puts,  during  the  early  spring  of  1  H«;S. 
ft^qiK-utly  caught  a-t  many  luta  hundrr^d  pounds 
of  tliew  liab  In  :i  Kingle  catch.  1'bis  saintt 
fiaberman  iuformeil  rac  Uial  at  Icnsl  three  or 
four  gencmtions  were  plainly  distinguished, 
tlie  siu.illcr  being  much  more  abundant,  l-'rom 
ooly  one  otticr  ]toint  along  the  coast  vas  I  able 
to  find  this  s{>eciea  of  cod  reported  in  tlie  alial- 
low  water.  A  aehool  was  entounlered  by  a 
Gloucaiter  t«3ii>-1  cIom  in  bv  Mount  Desert. 


and  fouileen  barrels  obtained.  They  alt  meas- 
ured within  an  inch  or  two  of  fonrtcen  Inclics, 
— jusi  Ibe  size  of  tboae  reported  frora  Glonces- 
W.r,  ami  exactly  an  long  as  the  apecirnen  ob- 
tainc<l  from  that  locality.  I  obtained  two 
sjH'Cimcns  fi'om  tbc  itlouuL  DeaiTl  school,  wlileh 
arc  at  pn-scnt  in  the  Xntional  muwum.  Here 
wo  find,  in  n  limited  area,  great  luimber*  nf  a 
fisb  now  inhaliiliug  only  the  deeper  wnlers: 
tbis  fish  for  many  ycai-s  baring  been  a  total 
stranger  to  the  locality  in  which  it  Ih  at  pi'escnt 
so  abundant,  and  not  found,  so  far  as  ta  known 
after  many  iuquiries.  in  other  similar  places, 
with  but  a  single  esecpiion.  The  oldest  and 
moat  ohiterviiig  tishermen  never  remember  a 
similar  iiialunce ;  and  all  come  to  the  conclu- 
sion, that  they  ai'C  the  ri'nult  of  ttic  batehing 
operations  in  IKTli.  tlio«(!  from  .Mount  I>t:sert 
being  but  a  small  [wtUon  of  tin?-  larger  school 
migrating  from  their  given  home.  Ccrtniiily 
other  than  natural  causes  must  l>c  looked  foi* 
to  explain  this  sudden  increase  in  a  small,  un- 
favorable locality  :  so,  as  a  very  convenient  and 
satisfactory  e.tplanalion  is  found,  with  evidence 
to  back  It,  we  will  say  with  Ibe  fiahermen. 
'Theae  must  be  FLah-eoramlasion  cod."  They 
will  of  course  mignili-  in  time :  for  !l  is  hanJly 
to  be  ex|M^cl«d  tlmt  they  will  return  to  llieir 
Bnit  borne  after  ouih!  linding  purer  water  out* 
side. 

I'ndoiibled  goo<i  must  come  of  tlie  futur*- 
operations,  for  millions  and  millions  of  eggs 
which  would  otherwise  bo  spoiled  will  be 
hatched ;  the  yoiuig  reared,  and  placed  in  the 
water  to  live  and  reproduce;  and  thus  the 
waters  will  become  restocked  with  a  species  of 
tisli  nhicli  la  growing  acaroer  every  year  with 
friglitfii!  rapidity.  Tlie.HC  unespecteil  reautts 
of  the  cxpiTinieulH  pi-ove  beyond  a  doubt  that 
even  d(^:|>-aca  linb  can  lie  kept  uuiler  control 
by  the  same  means  tlial  the  stock  of  ri\('r-IUh 
is  rrgiiliUcil. 

While  .it  (.ilouc«stcr,  I'lofcasor  Fnrlow,  by 
request  of  Professor  ItainI,  investigated  the 
nature  of  the  so-called  ■  reddening  '  of  salted 
cod,  which  caused  such  ravages  during  the 
warm  mouths,  with  the  idea  of  furnisbing  a 
remedy.  This  peonliar  '  i-eddening  '  was 
found  to  lie  caitacd  by  an  alga  (Clathi^ocyatia 
n)seo-|)ur!ticina)  which  wat  abundant  on  the 
iiiEirshes  nciir  nioucfstt'r.  In  many  of  the 
Bsh-houses  the  aign  was  prcicul  in  large  qunti- 
tities  on  the  walls,  on  the  Hakes,  and  even  In 
the  vessels,  probably  having  been  introduccxi 
there  by  the  Ushcrmeu  on  their  clothes,  or 
IVom  the  mud  ou  their  boots.  Furthermore,  it 
existed  to  a  conaiderable  extent  In  the  Cadiz 
salt,  which  was  uaed  in  preference  to  Trcpani 
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salt  on  account  of  the  rlieapuew  of  th«  TornKr. 
Trfi>iiiii  was.  on  Uic  contrarv,  fwind  to  contain 
vtrj'  liu'ir,  l>r.  Fallow adiocatwi  tlurt  tlie  walls 
noil  nil  llic  wooil'd'ork  be  dera|>e(l.  aiul  wasliol 
in  hoi  water  to  kill  the  plant,  and  tlial  |iaint«il 
wood  be  naet)  in  [irefereiice  to  tlio  roti^h  natu- 
ral walls  ID  order  to  aironl  ax  lilth'  room  iw 
poBsibtt^  for  the  ClalhrocyaliN  to  lod^fi  it«clf. 
lie  further  nilvtucd  that  Trc)inni  (uilt  be  u«ed 
instead  of  Catti;:.  A  number  of  ftth-ilcniers 
bav«  ailopli'il  hU  suggestion  in  regard  to  the 
iialt,  aw\  tlirv  all  inform  me  that  foi-  two  sum- 
mers not  a  single  flsh  ban  been  tosl  by  *  red- 
dening.' 'V\w  wooil-work  coniained  the  plant  i 
aixl  in  lai-m  weather  olil  hutW  (iinii-d  reil  on 
the  ouUide,  wtiili?  the  new  oni's.  in  nhiuli  no 
^ieklc  made  Tiwu  Cadix  i«dt  had  tHten  k<'|)t. 
remained  jK-rfei-llv  intact.  TIk?  tl»li  wivi^f  hy 
this  means  more  than  paid  Tor  lln-  iliircrmi-e 
in  priec  lietnM-n  ibc  two  iwlt*.  'rrepani  Kail 
seema  to  pn-vcnt  ihe  rapid  growth  of  the  phnl, 
while  Cailix  rather  favors  it.  lleiv,  as  in  many 
other  Rts«s.  ne  see  that  a  little  scientiflc 
thought  will  aecomplUli  that  wliicb  wouk)  nevcr 
Iw  brought  about  witlioiit  It. 

RAi.rii  S.  Tark. 


3/USECilS    or   NATl-RAL    IIISTOHY    !.\ 
TUB    UNITED  STATES.* 

TliK  ilalp  ot  its  puUIc  luiikcuitu.  lBlH>nilori««,  aoil 
OtlMr  frtlanUfie  tnsi  it iil  ioni,  giv»  a  Tcr^  rc1UI>li-  mear 
or*  of  iLe  apprircUtion  nnd  rultiiTit  of  *cipiicc  lijr  a 
naUon.  Wr  sre  afini  Incliii^^  lo  coiuider  Amtrica 
ai  aoouritry  wliere  nioiiei--iuakiiig  MppreMes  alt  other 
1oi«rMt«,  where  l«Bn>iiit^  an,  poetry. —tn  one  worl, 
all  Ibe  Ci>er  iDanlfcitatlan*  of  ilic  liinnnn  mind,  — 
ran  cn)nf  rvrn  a  poor  'TirieiK^  oiilj'  in  a  tew  place*, 
and  flnil  In  e^n^ral  very  iinfuvurnMe  t-roiind.  One, 
bowevcr,  who  hac  luu!  an  opportiinliyof  cnrefultjr 
Oibiej  I  ing  American  literature  •lurinx  n-crnt  yearn, 
could  ccrtainlr  not  tieilp  lecliif!  iu  iiiiellcciiul  aciivi- 
tj;  nio«l  of  all,  perljaia.  iu  the  enir  of  tlie  •cienve*. 
Iliet'  being  Intlnialoly  cotincctnl  with  praclirsl  lih, 
and  aiBong  tlieae  eipoi'UIlj  iliote  if  ^fology  and  pal^ 
oatoloxy.  Mod  of  llie  nifties  cnaled  g«ologtcal  sur- 
ny*  for  Uie  inventi^utiuu  of  tli«  cuutitrf.  anil  Ibe 
pnblirailon  ot  nupn  and  other  re*uli«:  ih«  p^neral 
goTcraineni  vxteniled  the*elnte«llKation*totbo  l«r- 
riiorlea.  Itie  clegaoi  iiubllcations  of  these  K^oiinphl* 
ca)  and  j^agleal  Innltutions,  dlatrlbiiied  wiili  ihe 
etealeat  liberalltf,  (onn  alrrady  a  librnry  which  c«n- 
taias  Infomuiilon  of  the  (p»alP«t  valne  conci'rnlnjt 
tbr  rati  country  of  Itie  United  Stat«t. 

Vtv  liavi-  often  cnoitijh  lieard  Ihm  thej  nnrc  totiud- 
ifflg  public  mD*cuni>  In  .\iiiRrii^ii,  and  tli.-it,  tnt;«ihcr 
with  Ibclr  Inilljcttiou*  irvMiirrt.  tbfy  wire  dolrou* 
of  olrtAlnlnit  the  material  of  the  old  world  (ur  eoiu- 
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pariaun.  It,  a«  now  ami  then  liappciml,  a  valnahle 
priraie  collrctlnn  hail  to  mako  It*  way  acrma  the 
ocmn.  It  woidd  form  a  1»tig  '  tl«t  of  Ibe  mloalnK.* 
abouM  wc  eBamemte  all  llie  vatuulile  <eieii(jfic  ol>-  , 
jecta,  wlilch,  during  the  Inul  lliltly  yean,  bare  guiie  to  ^ 
.\merlra  from  Gsmiany  aloiui.  'riir  roiitrlluicloiia  of 
KnglaiKl  iitid  Knuice  towani*  ttie  unricbneul  ot  i.lie 
tranullanlic  muiteuiai  nie,  ol  eoiir»e,  ti-il  leM.  Itut, 
in  Kpile  of  all  thlf,  Iho  Ametlcaii  niiuennu  >re  lianlly 
known  amonc  lit,  Whllanmons'heenilncnl  learned 
men  ot  AtncHes  (here  are  onljr  a  wrjr  fro'  who  hava 
not  Inii-elled  in  Europe  at  leaal  once,  the  new  worid 
is  luuiilly  not  itudled  with  lite  Knnie  care  bjr  the 
teamed  men  nt  lbr>  mollM'i'-roiinlilcii.  Tli«  .Vtnerl- 
enna.  however,  have  liceiui  to  make  tli*lr  tf-aiiirm  In 
ii.itiinil  «eieiic«  aoecmihte  In  the  |>iililie.  ai  nelt  .u  to 
tlie  t|H.i:UlisL  in  a  way  which  In  matir  rrtpecli  div 
trrrti  ailmlntllon  and  Imitation. 

'nic  followiriB  observations  i»i  acinic  of  ilie  motl 
prMnliK'iil  tutiiHiitiis  wt  iialural  htAtory,  niade  ilurlug 
a  abort  aUy  iu  Xortli  Amerlcn.  will  undoubtedly 
pn>ve  to  lie  Incompleic,  one-alilei),  and  pirrliaps  in 
many  ropeeia  even  inaeciirate.  Tlielr  ni:ilti  obji-ci !« 
menily  tu  call  lliealteniion  tolbose  iiiHtiluti'>nH mitre 
cnn'ruDy  tliiiii  ha*  hlllirrio  bi-nn  done. 

t'p  lo  the  mldillc  »( this  century.  Philadelphia  wbj 
al  the  Iieail  ot  aetealilic  Int-ealiniion  In  Amertrn; 
and  even  to-day.  wlien  the  prinrlpal  city  "f  Pei>n»yl- 
vanla  hai  ainioat  lost  It*  IfadliiK  poiiliuti.  a  visit  at 
the  Ann  mnsenm  of  tiainral  liiiiory  will  iliow  every* 
where  Ihe  trace*  of  a  eelrbraiml  {>nsi,  and  nt  a  com* 
paralively  old  cfvilixntluii.  Among  nil  llie  larger 
mtiaeumi  uf  North  Amcrira,  llir  inuKiun  of  i'hlla* 
delphlathowa  lli«  aironi;e»l  EiinijicBn  Inltnrnce  in  ita 
whole  o«)[aiutaliuii,  and  in  llie  arraiiipniciit  of  the 
culleclion*.  The  handaome  building  lipluiiifltin  to 
the  Academy  of  natural  nrleneii  \t  in  the  ■■enlre  ot 
the  city,  near  one  ot  iliu*r  bcHUttfal  sqiiarca  full 
ot  irect  aliidi  are  the  pride  »f  PliilailelphU,  Tlia 
ILrst  floor  iwnla ins  a  rieli  library,  the  nieetlng-roodia 
of  the  acailnmy,  nuim*  for  oBlclal*  and  f<>r  apeclnl 
lnr«ttl|[ator«.  Tbi-  fi>l let- 1 Ions  are  in  tli'  upper  part 
of  Ibc  buililiri".  ill  one  liirpt  lull  tttro>iin<led  tiy  wide 
gallerieti.  SInSed  mammBb,  ikeleiori).  and  several 
largi'  fotill  Tertetwalnt  occupy  the  centre  of  the  vast 
rooiti.  Anit>iigt1i«mati>>all|ti|{:iiille  (aurlan,  vlUi  Ita 
ilrong  hind-legs  ami  aliort  fore-legs,  it  coiii>ii1ciiOU* 
by  It*  enonnoiu  alxe.  TIm  bones  wblcli  were  found 
at  the  'Ilopkln*'  (am  In  New  -lerfy,  and  which 
fiirBUtied  the  matcriat  foif  llie  restored  skolcioi'  of  the 
Uailmaaania.  Iiave  been  wet)  |>repared>  and  are  now 
kept  in  ■lioH'-r.i*ei  near  by,  tosether  wllb  llie  r«ni- 
nants  ot  Bno||)er  )[l|[anlic  foiall  lacettlan  (Laelaps). 
and  tuKeiher  with  the  neatly  complete  okelMon  of  au 
Elaamuuiuruii,  founil  in  the  chalk  of  KaiMas,  wbl^ 
hn>  mneb  resrmblancr  to  l'l<silosaurus.  The  riMxf 
ration  of  the  ltadra«itiLru«  wa»  made  before  the  iini« 
of  Uanli's  freat  <Us(;overiea,  iinil  U.-t'ir*  the  twenty- 
four  akcktons  of  Iguanoiloiu  lu^l  been  found  n«ar 
Bomiuart  i&  Bdglltm.  We  must  tborcfore  not  too 
HiTtrOly  «rttldH  a  few  erron  made  by  the  rvatorer  In 
the  restorotion  of  tbe  miaslt^  parta.  By  the  pur- 
chaw  of  tbe  colled  ion  of  Urdi  from  tli«  famout 
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ornlUralOgitl,  0«uli1,  I*liil«itrl|'hiu  got  n  fint'Clni* 
onUUiokcIcal  mtiMiun,  Fur  i-riiiioloslHi*,  Ih:  Mor- 
tan's  oolkciiuii  ot  uboul  Iwlrc  liiiiulreiJ  tkitllii  is  of 
tntarc*t.  Tim  eoDccUon  of  rrcml  nhc^ll*  is  Mi<l  Ui  l>u 
second  in  ci>m[ilPt«u«M  only  lo  tlml  of  llx:  BrItUli 
iuiLMii[ii.  aod  IH  ricli  in  oriuiiinlt  UMd  in  the  piibllc*- 
lioiiB  of  a,  l»tEe  iiuint)«r  of  .iclire  «c1«ii[ilic  m^^Il  In 
fhllBdclphlii. 

Througb  Pmt4»aor  Josfjih  IjcIiIt,  tlic  ■lli'<;ctoF  of 
Um  inuteuui,  I'tiilucti-lg'TiJii  wiu<  tli«  <lr*i.  (iNifi-  in  pni- 
eure  tixv  roiukiiii  of  foiill  iiiiuiiuiiln  fcutii  lli'<  tPiTi- 
lorle*  of  Wyomlnit,  Dnkota,  .^nd  Xcbmnkn.  Ity  lliis 
excellent  tat't'it,  r(T«iiI1(>ii  wa«  cali«d  to  ibMO  Inex- 
liauBtiblc  Irvniurc-ltousDs  In  tli«  fir  WMI  from  whtch, 
■incc  Ihat  tlnip.  a  nliolc^  world  of  marvullous  foMU 
■almftl*  has  itrcn  iincnrtlir^d.  Ttii^  intiMvii  of  the 
■I>«ctA)l*t  will  Iw  :tl(ract«i1  by  I'rotrsjtor  Gnl>b'»  col- 
lection*  tnadi-  in  Cfilifuriil;i  and  Nevadn,  xnA  iiy  Uip 
petrtfiiottuiis  team  th«  tcrliiiry  fomiulioii  In  UiwrRU 
ftnd  Alnbnmn.  Tlic  miiiQiim  i«  ulm  rlcIi  in  Kuru- 
pfan  (ibjpol*. 

Thi;  liilvrlur  arrikne<?ini-nt  Ii  simple  but  pmcUc&l. 
Somcliinc^i  ihc  iihon'-casei  an'  mtbi^r  crvwded,  and 
RUind  in  iifnr  logcllxr  Ibitt  iI]r  llgbt  U  not  uvcrf- 
wlit^n-  *uflloii>nt,  In  *|ille  of  Ui*  blRb  window*  on  all 
Bides  ot  Ibv  ball.  Almdy  in  t.bis  i'UDi]innitivi>ty  ii«w 
building  there  i*,  a»  In  nearly  ull  Euruiwaii  inuseum^. 
B  l»rk  of  *pnrn. 

Naturallits  will  not  leave  inillndflipbln  wltbmil  bnv- 
Itiit  wen  Prof.  E.  D.  Cope's  celebraied  cdllwtion 
of  fdiBll  vcrhtbrnUv.  During  uiy  xtny  iji  Pbllivlel[.>bla. 
Ibln  Indntallgnblc  InFuIlgnlor  wo*  111  Ni-w  Mvxloo  in 
order  to  cooiluiie  iii«  extininailoni  with  whii-b  h>' 
now  hits  been  occupini  for  iniuiy  years  nt  a  benry  rx- 
pen*p.  and  wllb  mucb  penuiml  banlsblp.  Very  soon 
ilia  elcgnnt  hoiisn  in  Plnu  SirfQt  buvnnie  too  iiuimII 
tor  ilio  oitlfctnil  tTOiwiims,  lliB  linUliB  nrit  to  It  Iind 
U>  be  buujilit,  and  now  il  is  filled  from  top  to  bottom 
with  fuBiil  boiieii.  And  again  no  Bjiacv  wat  left:  tbf 
tnrgcr  Hpcrlmcn*,  tbcrcforc,  IifuI  to  be  plated  In  [In- 
CBlUra  Of  a  iniblie  buiUISiig.  air.  VVortman,  n  (ormiT 
pupil  and  usitlaiil  of  Priife8«ur  Cupe,  wai  my  nrnia- 
ble  and  wclMnforniPd  guide  tlirou^b  this  iinpiuvlicd 
mtiHUin,  wberc  alniii*!  all  lb«  ronins  urc  Tilleil  nearly 
up  V>  tlie  ceiling  witli  caws,  »lielTf-»,  di'fiwer»,  trunk*. 
Mid  boxen.  wlier«  one  finds  |iEled  on  tb«  floor,  or 
along  ihe  wnlia,  cnormoiu  xkulU  of  niuttodotit  and 
ninocornt.i.  or  bonci  of  glgnnlic  sniiriuni.  and  wbera 
tJie  visitor's  eyes  art-  ik'Ucbl*'!  *'i'b  wvernl  complete 
akeleUin*  of  mnimiiuls  ulill  reiii»iiiiue  In  Iboir  itony 
matrix.  Beildei  a  number  of  fonnn  already  known 
by  way  of  pIclurcA  or  (iBxirrlptlona,  on«  may  "ee  hi're 
tli«  KUiuauts  of  several  liiiudrcd  to*iill  Tcrlebrutcs  of 
w'hicrb  we  in  Europe  know  hardly  iuor«  tb.^^  tbc 
nanici.  Comp.ihng  Ibe  (ouii  mnniiuali  of  the  Paris 
ba«ln  with  tliotc  found  In  North  AiucTiea  in  atrata 
of  the  lanic  [leriuil.  we  dltcoter  a  (triking  dlffei-rnci^ 
belweirn  tbe  two  fniinu. 

Thi)  region*  o|  ERograpbli-ai  dlalribullou  tor  rerle- 
bMi«*w«re  Ju»iaath&r(>ty  llcniied  during  the  ten inry 
period  ai  nowadays  ThU  Ig  tb*  rea*on  why  wo  find 
a  iwMrly  liKxhatutlble  abuiidaiit'e  of  new  ordcra  and 
((H^W  In  lite  *o-<'Mllrd  Had  i.andi  ot  wcnlnrn  Amer- 


ica. Profeiuir  Cnpn  U  otii>  of  ib«  inoht  eminent  au- 
ihnritiet  of  our  time  in  <.'ompamtive  anatomy  and 
paleonluluuy :  ln^  biii  boiigbt  Ibe  line  oalculocical  col- 
l«(.'tlon  of  liyi'il  nl  Virnnn.  nnd  ii  now  busy  In  editing 
nn  eitenalTR  n'nrk.  In  which  be  Iniirid*  to  give  de- 
Kcrlpllnnt,  a<  moII  a*  pictuivs.  of  tlie  numerous  Io»sll 
nianinialB  'llevovi^red  by  hhi]. 

Wbilc  Pbii.idelpbiii  has  tlie  oldcit  miiscum  o(  Sort.h 
America.  Wasliinglon   is  arranging  llie  ncw«*t  one. 
In  ihn  Hcnanl.  beaulifutly  aiUialed   capilal   of  Ibe 
touiilrj'i  Willi  ilB  wide  und  clean  but  hardiv  unimated 
strerlJ,  wJUl  lis  Tnat  iiarks  and  magnillcrnt  edlfleeik, 
thn  vMllor  will  lie  surprised  to  Rnil  iintlid»hed,  noli 
only  tbe  Wasbinglon   inonumeul,   liul   aUu  rarlous 
other  edillces.     But  If  once  nil  Hie  enterprises  which 
are  now  going  on  arc  Smihed,  Washington  will  b« 
tine  of  tbe  most  t'canllriil  clllc*  nt  tbe.  world.     Not  i 
tar  froin  ilie  *ruip[e  boine  of  the  Pre^ldenl  there  IB 
a  park  (■(  about  fitly  acres.  In  wliicli  wo  Hnd  most 
imposing  |iiib!lc  building*,  among  tbcm  the  green- 
hon*n*  of  tbe  botanical  ganlcn,  tho  Smiihsonian  In-  i 
Kiltiitioii,  and  the  National  inuseuiu.    The  latt«r  la ' 
in  a  palace  nt  red  suiidslone.     The  interior  of   tbe 
tiuit«tul  building,  In  Norinano-Godilc  style,'  contains 
in  thn  cc^ntre  a  dome-like  hnll  two  hundred  fci^t  iol>S>i 
where  iHriimt  •.-ullectlons   In  a  sumewbal  straug»l 
mixture  lire  uccommudated.    Large  glass  t'liies  wilb 
stufFed  animals  ari-  put  logetlier  wilb   Indian  ciitl- 
osllles,  moilcl",  and  ii-lict-maps,  together  with  saio-J 
pies  ut  buildiiig'tnalerlals  and  ores.     Part  of  the  halll 
^nd   a  wing  of   the  building  are  given  lo  the  geo>j 
logieal    surrey.      In    tbe   otlier  wing   wc    find    thii 
exccllonUy  armnjced  preblsloric  anil  elhnnjirapbical 
coiled  lou,  uiidur  lliu   direction  of  our  country  man 
Karl  Rau.    Tlie  great  variety  of  tbe  tools  nnd  weap- 
on* made  of  stone,  still  uied  among  some  Indian 
tribes,  which  are  eablbited   bwe,   Ik  inirdly   Iee«  re- 
luarhable  than  Ibi-  ability  with  which  IlK'^e  sava^'es 
work  the  brillle  niaierial.     In  this  respect  tliu  Aiuer- 
k':in  nuioeJillionck  have  undniibledly  allalncd  aliSgher 
i-ivllixalion  Ihuu  the  inhabllanli  of  Knrope  dnring 
the  stone  period.     For  tlie  preseni,  tlie  Nalional  luu- 
i.cnm,  u  a  whole,  cjin  be  considered  merely  as  the 
beginning  of  a  mnienm  ot  almoii  unlvrrsal  eliamc> 
ter;  but,  «ltl[  Ibo  ciii>iui<rti«  means  wlilcli  am  nt  ihe 
disposal  of  Ibe  central  gurerumeiit,  it  tieedi  I'niy  a 
taw  InDnentlftl  nnd  energvlje  men  to  develop  gr**l, 
tlilng^s  out  «f  tliis  pn>iniRing  gomi. 

A  glance  al  tlie  growth  <tl  Ibe  American  mnseiun 
ot  natural  lilstory  In  Sirw  York  nliows  whal  enerSTi 
and  reiullne^A  to  knrrlllcc,  may  accomplish  wiihln  ■ 
few  years.     In  January,  IWllt.  a  (cw  (cienllflc  friends^ 
met,  and  decided  to  futind  in  New  York,  lheniotrap>j 
oil*   of   Noi-tli  .\merlca,  n  muieuin  of   natnral  hl*-j 
lory,  wbicli  nas  to  correipond  wllli  the  ineiuia  anJT 
tbe  importance  of  Ibis  clly,  and  tn  give  It*  Inhabit 
ants  an  opporlunity  for  recreation  anil  Instrncttoit, ' 
Wllhin  a  few  weeks  forty-tour  ibousAiid  dutlnrv  were 
subscribed.    Out  ot  IhU  money  the  collneUon  o(  blrda 
mode   by  Prince  Maximilian   ot  Wled   was  bought 
Many  oiher  objects  were  given;   and  very  soon  the 
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ballt  nf  >a  aniHir)-,  awljiiicil  by  llie  city  lu  lli«  iau»i>- 
um,  prurcil  to  br  ion  tnnnll.  Tlivreupuji  thr  viuHevf 
Ihonj^t  cd  hiviiij;  a  huiiic  o(  it^  owti  for  ibi-ir  cvlloc- 
Uon* ;  anil  tu  that  end  Ilic  city  K<iT(;rniii«i(  um 
only  KST*  Jfaiilialtnii  Square,  an  etialo  ot  «fttlil««ii 
»etvt  aitd  a  i|iinrt(-r,  in  ilie  iiiiiu«dlalc  tkliilCy  ot 
Ceniral  Pailt,  but  nltn  ilecreed  lh«  aceviaiuy  rncan* 
for  the  proJccliM  Iniildhi:'. 

In  JaiM,  1874,  ibo  cornur^iion?  wm  laEcl,  lu  tbe 
pretriiee  u(  rrcnltlitnt  tiTa.nl,  lUe  euv«rnur  of  Ibv 
stat«.  the  tnayoi  <it  ihi^  city,  and  ^  number  a(  protnl- 
iiciii  pcnonR  irtiui  Bosioii  ajid  Xew  Hnvrn.  Aicarly 
a»  Ihceiiitwr,  1877.  the  Urge  Drr'jiroot  biiildiiiB,  con- 
aiilins  of  nnthiDg  but  stiuio  »Tid  iron,  was  lliibib«(l 
M>  fax  that  It  n-A*  poMlblu  I'l  Iraiiifi-r  Uic  collections, 
awl  to  nKk«  Ihcm  nccnalble  to  the  pulillc.  ToilHy 
tbP  mutK-inn  b  alrvndy  flUed  to  Mich  an  «xl«nl,  lliat 
tlie  trustees  aik  for  tlirne  hundred  Ihoiuaiid  dollar) 
ntor*.  In  order  M  piii  up  aii  iiddiiiunol  building  of  tli« 
lajnA  »it«.  In  rp;;iin]  to  the  exceltcni;  adaptation  of 
the  bulldiu):  [o  lis  purpoMM,  and  aUo  in  reKitrd  to  the 
practicid  interior  nrransuniCDl,  the  Neir-Vork  muiC' 
um  de-trrveti  ii>  be  oalk-d  u  model  inititutinu.  The 
«si«rli>r  of  llie  red-brick  butiding  U  wlliioiic  any  or- 
uanieiitation.  Tlic  enlmnce  at  th«  narrow  side  lends 
to  the  lintrmeni:  (lie  larjje  alairt-iue  is  oppoiiie. 
Kach  floor  cmilaiiih,  l>e«d«  ontt  single  larfie  linll  of 
a  huudn'd  and  srventy  by  sixty  (eel,  onl;'  a  fi'w  small 
lAbomtorics  near  the  ttalra.  Widnntid  liijili  windows 
on  both  fide*  (iiriii»li  pinity  of  lt|;Iit.  UeiBiTri  tJiem 
the  vails  have  oiH'iiiiigslilielouphcile*.  ihrnugh  wliicli 
Ibe  inlerior  of  the  cose*,  uhlcli  an-  in  a  rectaiigU' 
lof  pMJtJon  a^li»l  tlie  Mde-wHlte,  (r^i  ilie  neccsMry 
tlchl.  The  w!d«,  v«tl-rctililal«d  hallj^  provided  with 
h««liii£-apj>ara[iiii  atid  (pa,  make  n  gr^nd  linpr«»«iou. 
On  all  t)i«  flour*  the  main  vote*  ara  oiTanjtt'd  in  the 
aanie  way,  awl  are  of  ibn  *anir<  ^\m  ;  so  that  U  would 
be  ea>y  to  rnorr  tli«  cunlvntji  ot  one  Iinll  into  an- 
Mhn-.  Th*  rooni),  as  well  u  the  caiei.  aiP  wolJ  pro- 
tected Bgaiiiit  dust.  The  coac*  are  niad«  of  Iron: 
their  doors,  of  a  ilnj[!o  pnn»  of  Klaa^  'ni«  taotefnl 
aiul  a])pn>pilate  fumiabiiiK*  corivsiwud  n-|[h  the  con- 
tenia.  Ill  tli«  baavnieiit  Ilierc  is  a  rather  sniati  cni- 
tecllonof  mjuumalt.  Wednnoisrn  Ii«iitiIiom^  shabby 
■khu,  halt-de*irr>yed  by  moiim,  nor  Ihoie  ill-»liaped. 
foar-kggtd  straw  htgi  which  ditligure  >o  nuiiy  mu- 
Bran*  UT  utder  date.  Every  thing  is  neu-  and  i:lcaii ; 
Mul  fontc  groups  —  OS.  fa  exampl<<,  ilie  fjuiily  of 
orang-oiilaliga,  or  itio  Oiniiliorhynchus.  uith  Its  sur- 
TWuiditiB*  —  ti>*y  "^1  be  called  jiictures  borrowed 
from  nature.  Tbu  ralluciiim  of  birds  on  the  llrst  floor 
dMcrves  aimllnr  p^aIlI^.  The  laymen  will  b>'  I'lraiol 
iritb  the  binis  of  fiaradii^e,  Ihu  inacaw).  die  iianvtu. 
aDil  tbc  huniiuing-binla.  uliich  dbptay  here  the  beau- 
ty ot  their  teathcn^  The  hall  of  the  first  floor  is 
thirty  feet  hicb,  with  a  irldc  gallery,  toimin)!,  so  !•> 
speak,  a  floor  for  lt»olf,  wlih  Itaonn  wiiidnws.  Here 
Va  llud  a  rich  elLnoKiaphic  aud  prehlslorlc  eollet'- 
tion.  American  objecia  predominate;  but  Ihnre  is 
no  want  o(  foreign  material  for  rompailsun,  and  e*. 
peclally  one  Inl«rt4lei]  In  Ilie  Eiiropoan  tlone  period 
oonid  ttnd  hcr«  t«ry  many  Taluible  things.  The  next 
floor  cunlaiiu  Ills  goulo^ico-puleontologicat  and  the 


tniiwraloglcal  colleciion.  The  nuclcua  ol  ibis  dlt  la- 
ion  >>  a  cottodiuft  boufbi  for  ality-clKlit  thouaaad 
■lottars,  troBi  Prof.  J.  Dal!  In  Albany.  lh«  ^Mtor  of 
AinriicaB  ecolottlats.  This  lypleal  objects,  as  fivoo 
lu  Hair*  Tolumliwus  vork  on  thaatateof  New  Tork. 
M«  arraDged  here  In  a  way  that  affords  an  excellent 
view  of  Ilie  «  hole ;  ami  I  do  not  think  that  tli«  enor- 
inous  mass  of  palrriznlc  petrifactions  ot  Auierka  I* 
beti«r  fxhiblif d  In  any  oihtjr  tniiaeum.  On  the  high- 
est floor  lljvre  is  a  library,  n  hall  for  public  lectorea, 
laboralories,  and  ■  number  of  roouia  fur  tarlons  spe- 
dalLsts  imd  tlidr  private  collections.  A  fraiglil- 
tikvator  runs  from  tho  cellar  to  llin  highest  floor  In 
an  American  muieuni,  aa  a  Bnatl«r  'it  course. 

If  we  consider  wbat  h«*  been  done  in  New  Vork 
-within  lei*  than  flftcen  y«ar*,  we  have,  indfipil,  to 
luliuire  tliB  enerxr  ot  llw  lupcrlniendent.  Trot.  A.  8. 
liickmoru.  He  not  only  knew  how  to  get  soineof  tlie 
richest  and  moat  influential  cilizviiH  liilBteHed  in  his 
work,  but  altotnnnejl,  with  the  means  alhit  diii|>oial, 
&n  InsUtutluD  unriviillnd  in  many  respects.  The 
American  museum  of  naluriil  history  1*  upen  to  tlie 
jmblio  dally;  and,  on  nn  average,  about  Itfieen  iliou- 
sand  |>er»'>ii*  a  woek  make  u*e  of  this  privilf  gc.  The 
clly  of  New  York  pny»  io  the  museum  annually 
fifteen  liiousand  dollars.  All  liiecxiwiis'-salHive  that 
»r«  [lald  by  subscript  Ion.    Should  the  plan,  as  «hib- 

■  l«d  III  Ihe  baacnieni,  bir  carried  out.  tlie  iuu»>eiim 
woiud  ba ve  I  welvebuUdlnes  of  the  size  of  Ibe  present, 
widcb,  logellier  with  sl.t  eoniiMtinil  wings,  would 
iiirep  Ihenlmlciif  Munhnllan  Square.  An  eiiomious 
(Cupola  «Oiiid  form  ihc  eentre  of  the  whole.  Then 
New  York  would  detiiUdly  ha»(i  the  Urffral  museum 
of  natuml  history  In  the  world. 

The  muaeimi  of  ihe  stale  of  Xew  York,  al  Albany, 
U  on  a  atiiallur  scala.  This  Inslilulion  baa  bocn 
founded  by  thecelebratcdReologlsi,  J.  Hall.  During 
fifty  yearn  of  itivestigalioa  he  liaa  unearthed  the 
(l«aloglcAl  and  paleonlotoglcal  Irvaaurta  of  his  state; 
•ui4i  beslilM  a  prlrate  eollectloii.  he  lian  created  a 
public  inuaeuiii.  nliere  the  products  nf  the  stale  of 
New  York  arc  cxhibiied  in  ■  Due  arraniiemBnt.  In 
lieiiiiany   we  have  only    one   kieol  cotleclion,   the 

■  Wurtl«niiH;r):iselieii  landca  museum.'  al  Slull^rt, 
nhicii  is  ahead  of  the  muwtuu  of  tlie  stale  of  New 
York  In  regard  to  armngciBeBt  ami  cotii|iieli'nc*s. 

For  study  and  Investlsntloiis,  the  uij-ital  of  Ihe 
state  ot  New  York,  nlih  its  unpleasant  pullticnt  lite, 
is  not  a  very  favorable  ptace.  The  univcnity  towna 
of  New  Haven  and  Cainbridite  »r*  tor  iM'lter  Uoniee 
for  lutelleclnal  eulmtv  in  North  America.  TiMjre  is 
no  bu(t«r  intrmlucilon  into  aoeiely  than  a  diploma 
from  Yale  or  Ilarvaril.  These  unirer»ltlf»  are  p»rtli 
Imltatiotia  of  English  cnllejtes,  partly  ot  German 
Instllullons;  imd  for  decailea  there  have  linen  flrat- 
claaa  tearnetl  men  ami>ng  Iheir  lescbers.  The  scien- 
tific life  of  Attierii'a  is  under  Ilie  Influence  of  these 
iiRlrctaitles  and  these  uid'pendent  ■:^ii|>i>raiiana  an 
•o  popular  thai  Ihcy  receive  considerable  ley;aol<e 
nearly  every  year.  The  iiuincrou*  haiidaume  build- 
itiga  of  Y'ale  college  al  Ni>w  Ilaivn  show  the  wealth 
of  this  inatiiuilop.  Among  the  almplo  donaluirlM 
and  buildings  tor  lecture- roonta,   tiM  luuMaiii  of 
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natiirnl  hUtorj-  aUmcO  Ibr  •Itunlloii  by  ll»  li'iglil 
iiTid  n  nim  (lollik  front.  Il  onr*  It*  oxMe-iia:  to  a 
stillof  IVnIioily,  ilic  woU-liiL.iwii  pliiliiMlliiM[>l»l,  Tilt 
tlrtl  Mory  is  ucciipjinl  liy  il  ccillcclinti  of  miiieralH 
m'm  vivelkiitly  nrnuigHil.  liy  Ibr  privnic  Inlioralorlcs 
of  Profciiore  Dnnaniiil  llrutli,  anil  Iit  lpciiir«*rcn)ii»i 
mill  cninmnn  JahorjiioriM.  TL^  midillc  tIcHir  ennt^ilii" 
tlic  )[Pol<.>i:i('it1  iLii^l  palt-'uiicoioglcjil  uulleclloii.  Tliv 
lii^liovt  flour  contuini  i-iillcellon*  tor  xoiiloe)-  niirl 
prfhlntoric  cllinngi'itgiliy. 

Ttio  i-cnln-  of  iiiU'resi  ui  NV-w  Haven  i*  a  rolli^cUon 
of  fnvtil  T I'H'.'bniieB  Fuunilt^l  by  Truf.  O.  C.  U>ir«li. 
Not  only  til*  wbolc  lirsl  siory.  Irni  aluo  rclkr  ainl 
altic.  »tw  lillod  Willi  foiuill  l>oii>«.  Long  rnn's  of  pll«]- 
up  boxes  coninlii  tlio  )>!tli!i.>iiliilu}:k-i)l  irv^tir««. 
Only  »  very  stck't  orvlpr  iimki-t  it  ]ioMililir  tii  Diiil 
*v«iy  iliiiig  in  tlipsi'  crnu'ilnl  i-ooniit,  h herv  a  iiumbpr 
vl  iusinUnlK  niv  hucy  In  pniparliifi  :iii<I  (^mMiiIti); 
tile  obJcRis  wLicli  Ml  oft'^ii  arrivi-  in  fiv,ii:iiiriii«.  In  « 
■Rinll  «>lillti<>[iaJ  building  n  (it^rmaii  luwlellcr  r(>riu> 
casi*  •>{  till-  iini-'!>i  »ppoitnifn»,  ami  »(iiTwnriU  ilii-bL- 
fuslK  an-'icnt  nitli  ihp  nn^ai.-.i  lilwrnlltilnAmnriciui 
■nil  foreign  >niL>otiiii«,  T"iiiiir5t'eiW'[ir,tlLer<'abnily 
iniiiriini  oMf^v  Ha  Bnv  i-ouitilioii  In  lliHsiflt-ttiici-ifldiiK 
nciliil/of  PnjfcMor .Marsh. 

What  nt  tiKt  liogtiining  of  llila  criittirjr  Cuvier  iliil 
in  EiiC'ipn  for  llie  knowlcilgi-  o(  niiiodlliivlan  vrr- 
lebratcn.  Iim  bpeii  iloni-  In  AiuFricA  by  I'ri'fi'-gni- 
MAnlt.  ami  hU  iiol  Icm  jkUvp  rivnl  Profussor  ro|H! 
Ill  I'bJlutdpiiia.  Tlur  grcnl  vnrlnty  of  fo»ill  \en<- 
binlM  In  AinTlrii  corre«|iuinU  n-il!i  Ibi'  va^liicwi  of 
the  I'oiinirj.  Wbole  carlloadB  of  Ifinw  liavi-  been 
•liiji  oiii  111  ibe  Baii  T.ondi  of  ibc-  (nr  wmi:  tliey  wore 
(.■Arrieil  on  Itie  back*  of  innliu  huniliTil*  of  nillrji,  hi:- 
lan  Ihey  rvncliml  tiie  raitrosils  wbiob  liroiiKhi  tliem 
■■niliTitnl,  For  iDuutlis  Proft-HHir  ilarsli  !im<I  bi» 
lutlKlaals  wi-re  campiiii;  In  llie  n-aennllonii  of  ihe 
Iiiilliins,  protpolril  by  an  cMort  of  c.n"atry.  WlUi  llifl 
great  dilcfa  of  iln>  Sioux.  'Ked  ClooJ,'  '  Ke-l  l»og,' 
lie  iia«(l  to  *[uokF  Ihu  pipe  of  pcacir:  a^.iinat  others 
be  hiiil  to  ilefi-iiil  blnnelf,  fL-volver  In  bnnit.  Pro- 
fesBor  Manli'ii  ci'llnriion  of  foull  remain*  of  viirtc- 
bmti-*,  bronebi  losotlivr  wlibin  al>i>ut  flfieeii  y«&rs. 
I*  not  lew  ('oid|>1pIi.-,  luic]  nut  inferior  in  value  to  ibi' 
collection  of  tint  llririib  muiruin  In  I.niulon.  It  li 
lutiiiituly  inori-  Iban  all  tlio  innlrrlal  avor  seen  aiiil 
•tuill.'d  bv  Ciivicrilnrinn  lil»  «liok'  life,  l>uniiuiny 
visit  lit  New  Union  Iberv  w<^re  about  twenty. Hvu 
KJganUc  lUull*  n(  lilnoccrnta  in  Ibc  profcmor'*  Inb- 
omtorI<M.  Srvpral  lllliojimiilii'm  were  (ioi^ii}>ieil  In 
tiinkint:  i'liiti'<i  (or  tlie  piibli<.':ili<<iis  iu  wbicb  (lie  totall 
mamitiatB  uml  rvptilci  ot  AuicriciL  will  be  devortbod. 
Ill  ail  adjoining  room  a  whole  icrlc*  of  incth,  and 
bone*  o(  tbe  font,  llluitrati'  ilie  drvelopmrni  ot  Hi" 
bor«e  tpecieti.  Tliough  [be  Iniliaiii  niwle  the  sc- 
quaiutoim  nt  the  borie  only  tlirviigb  Ibc  Spanlsb 
'  coni|tit*Iailon>i>,'  Iborv  U  no  country  where  rcmalm 
of  aal«diluvbti  b<>r*es  arc  bo  often  foiioil  n*  In 
Anerica.  A  avrieaof  fotsll  tpeoles  «bons  Ibe  ['bdii^s 
which  tlie  ancestors  of  ibe  borae  uiiderwenl,  before 
tha  prawnt  t^po  of  (be  •olldungulnt^  wa*  altalnnd. 
Kntope,  al«o,  bas  tome  of  ibo  Intemiediate  fortot, 
but  not  M>  many.   The  AuericM  pt«d«c«tton  tonn  a 


ncftrly  iininicrniptcd  (.iTli't.  Prom  tlio  enoruioua 
mass  of  aniedlbivlan  niartiiniils  I  can  mention  hcr« 
only  Ibe  olrleat  f'>nuii  fruiii  .lurn  nnd  tertiuri' strata, 
wbicb  bave  been  iH.wovcrrd  lately  In  America.  I'p 
lo  IJiftt  time  we  knew  only  soTcral  lower  jaws  fi>unii 
In  Rniil.in<l.  anil  a  few  t«elb  (ro'n  Ibe  kfiipcr  uf 
Wiirlii'mherj.'. 

Prof cMor  Mil rsb  h.is  broiigbt  from  Wyominc  roin- 
nanU  ot  at  Icait  ibrec  bnndrnd  upecimcni.  uiid  ii<>l 
only  lower  Jawi,  bnt  hIho  skull',  and  oilier  pnrl*ot  ibc 
•keleloii.  Tliey  lielonj",  whb'iut  oxcepilon.  lo  lltiln 
luarsoplaMikc  Bpeeiei.  uiiinllv  of  ibe  size  ot  a  rat  or 
xqulrrcl.  In  cnntraat  wlib  Ibchc  dwarliib  fonns.  Ihe 
rDplllet  of  Hid  >liira  anil  chalk  formation*  excel 
usually  by  tlieir  f:lgaiilie  Hize :  and  It  l>  }uM  the 
Ur^^l  and  Ibe  clumsiest  of  ilicin  thai  sbow  a  rv. 
mnrk^blc  combliiallon  of  n-pilllnn  aiid  avian  pecul- 
Inrillc-i.  New  Ilivcii  ba*  the  Ui'bcM.  collcclion  o[ 
•Itch  dlnu8auTijLii«.  There  you  may  nee  a  eomploLc 
eketoton  of  the  curious  llruiitosauru!),  —  an  aniin.il 
with  a  stnnll  bend,  a  long  neck,  long  tail,  high  hind- 
leg*.  aDd  short  (orr-lcga. 

Th<^  upper  pan.  of  Ibc  femur  of  tlic  gigantic  .\tlan- 
tosauriit  Is  abunt  twke  h^  lunit  as  llie  cornupondlng 
bone  of  an  iilepbant.  The  curiouB  SteBmaiiriir.  tblny 
feel  long,  was  covered  willi  an  annor  of  pnormous 
boncplattu,  and  armeil  with  think  aplnca.  The  cavity 
of  IU  brain  was  uf  a  niliilmiitii  c.iiiaclty:  but.  tn 
coinpeusatluu  tlii^rcfor.  tli«  spinal  marrow  iu  the  os 
sacrum  it  swollen  Into  a  nccond  braln-liku  cniarge- 
innnt.  AnoU"'r  Itttln  saurian  (ronlunii)  has  ring- 
»ha|wd  vertebrae  wliicb  are  enlirply  hollon'.  Iladro- 
lauruB  hu  sliining  Iceib,  jagged  on  Ihe  sides  like 
shark's  [colli,  In  scTcriil  mw*  alKivi-  cacli  other,  and 
side  by  aide,  an  i.liat  (bey  come  Into  u^e  only  our  after 
iiTiolber.  ItMldeH  theae  dinosaurians,  emne  snake- 
like sQurians  of  the  sea,  with  sboil  swimming- feet 
(.Mosasaurldae),  attract  our  allnntion.  A  slab  three 
nietrvs  bljtb  contains  a  eompleUt  welUpresorrcd  nk*!- 
(-ton  ot  tiicb  an  animal.  t.)ii  Ibe  wbide,  Professor 
Marsh  may  bave  parts  of  about  sixteen  buudrvd 
spncimcns. 

America  baa  also  Hying  saurian*;  Iboiigh  th* skele- 
ton Bar«  not  ofti-n  >u  eomplelely  preserved  aa  Ihose  in 
Ihe  lithographic  slate  ot  Bavaria,  but  Ibey  are  of 
consldcralily  larger  site.  The  skull  of  a  Pteranodon. 
for  Instance.  Is  throe  fert  Ioiik.  Wbllc  thU  llying 
saurian  difCi^n  from  it«  European  relative!  by  tooth - 
ICM  jaws,  Ihoro  ntv  In  the  chalk  itrata  of  America  a 
nnmlter  ot  lili-da  with  wcll-devclopeil  iccili.  Frofe** 
tor  Mafkb  lias  Klvcn  a  de«crip[lou  of  these  curloni 
creUure*  in  a  very  ele^nlly  executed  inonosriiph. 

A  visit  at  the  Peabody  museuin,  under  Profesaor 
Marsh's  guidance,  arouiei  very  nilxctl  Iccllngii  In  a 
Europeun  culleajjiie.  Together  with  ^incere  admira- 
tion, be  necessarily  has  the  di  shear  tent  ilk  conviction. 
that,  wlwirejis  the  time  at  great  discoveries  bos  begun 
iu  America,  It  Is  over  In  Europe.  The  chajactcr  of 
freatnes*  and  ina{rnllude  which  we  Gnd  Id  many 
conditions  of  American  ellsteoee  is  also  promlneut 
here.  Coinpan-ti  with  the  panelty  ot  the  dlseoreries 
In  our  own  country,  the  virgin  soil  ot  .\merica  tur- 
nlsbes,  unlnt«rniptedly,  new  and  iini?i[iecl«d  object*. 
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U  Is  bcjotid  qncsilou  ilisi  ilie  fuiiiie  ilf  Tnlopmrnl 
of  grolo|^  anil  jiateonlologj  will  tw  rtt'viiliallf  influ- 
enced by  America;  hm  it  teems  <>>  m«.  (bxt.  for  xoul- 
Ogy  >1*0,  a  niDdcl  lutltuttoii  tor  Ibc  tntum,  m  many 
cetpMU,  liM  bMU  <iv»li><l  ill  tl>«  cel^bnlfil  AgaMli 
mtiscnm  in  Ciuii bridge,  itcar  BoUoii,  nlijcb  piubalily 
vill  nox  be  without  IiiIIuimicc  on  the  <le\'«lopaietit  «( 
uiiisi'um*  o(  u&tiirat  hlKory  in  Eiir<>|<<>.  On  hd  ex- 
icniivc  pli>t  tieitr  Uarviinl  unirervri)' tliere  bus  been 
ereclod  a  flvn-itorr  brick  builillnt;  Willi  nuincroua 
winilow*,  bill  nllb  no  nmanipnlallon,  ami  with  a» 
aJfnuft  bsmck-like  appvonLni-e.  Thi-  limpk  stitlr- 
cue  cortrjpiMids  wiili  ili*  lucMlnt  entMior  ami  wilh 
Ilie  itbole  Inlrrbor  arT«ii.crnieiil.  The  uonlnl  founder 
of  the  •Mriii'diii  i>f  coniparativ^e  loiiloicy.'  a*  he 
callr^l  It.didnuEiulcnil  to  buve  a  brilliant  estiibitjun, 
but  »  |j>ce  for  (rrtuti*  labor  and  (tiidy.  And  tbe 
grctX  FiitMpclM  ailed  into  exluieifi?  In  1^)  by 
l^nli  AjBWix  haa  now  bMn  b<«rly  eompleted,  ae- 
nirdiDK  lA  the  idea*  of  the  father,  L^'  ili«  energy  and 
tbeorit*i>l*'"|[  talent  nt  tbc<^an.  QierthriM:  liuiidrvd 
thooMnd  dollar*  were  Mibucrlbeil  In  a  shnrt  lime, 
when  Loula  Asnnii>  tireiily-fotir  yeiira  ajco,  came  to 
Anwfle*,  nnil  anuouiieeil  a  jitau  fur  Ihe  ereirtiou  of 
his  mDMani.  Xobody  knew  helter  than  lie  bow  U> 
krouM  the  eulbniium  of  other*  tor  Ideal  jiurixueg  hy 
ibe  power  of  u'urdii;  and  up  may  wet!  nay  lliat  he 
orlglaated  ilui  new  nioveincriil  in  the  dexcriptive 
nataral  tclrncc*  which  eonllniicA  up  to  the  preaeot 
dmjr.  A  whole  »cliool  of  young  xxiioiitK*  crew  up  at 
Catnbrldge-  Culleclioua  of  alt  kind*  neni  buu^ii  in 
tlie  old  and  tn  Ilic  new  norld.  cipcdilion*  were  (ent 
lo  faraway  eouiilrtoi.  anil  the  ileptii*  of  the  >ea  wem 
Invntlsated.  'Itic  liigndloii'  Itivetiisaior.  wliu  na» 
always  fall  of  new  idt-iiii,  had  nriilier  tini«  iwr  i»- 
tieuceforlheilfllnsand  jmngenienlof  Ibc  pxtromc- 
ly  rich  inalerial:  lil*«anand  *ncc**-wr  niidMlooh  Ihla 
Ia*k.  A«  an  adiiiinistraior.  Alexander  AgoMix  may 
be  equalled  only  by  a  few:  u  a  nalumllBl,  he  beJonsi. 
af  hb  fMlter  did,  to  the  first  n.iini»  of  America.  A 
large  fortniie,  aciuired  in  Ihe  coppcr-minp*  of  Calu- 
met and  Heela,  near  Lake  liuperiur,  iiukct  !lal»o  pi/*- 
»lble  for  hliD  to  promote  Ibe  iiilerpsls  ol  the  tntiBeuiu 
liuauclally.  To  hlra  It  must  be  atlributrd,  that  l)ic 
miU«1ilB  has  bt«ii  GDttrely  wllhilraim  from  the  Inllu- 
enee  of  an  oflen-eliaDitf  ris  Koeemmont.  and  has  been 
trantferml  to  tlarvard  uiijvursily, 

III  the  welMlshted  basrinent  of  the  uiuacum  there 
are  ei^UC  rooms  a«*Ignr(l  t.o  Ihe  colleRllons  In  alcohol, 
irtileh  consiM  not  only  of  lower  aiilm.ilii  iind  Ruhec, 
bat  a)M  of  numerou*  m^TniniilH.  binlv,  and  reptiles  In 
melal  boxes  filleil  wilh  alcohol.  A  seawnler  aqtia- 
riutu,  a  room  foe  the  prrMTrallon  of  living  animals, 
and  vortoiu  otber  atorerooinH,  occupy  the  rest  of  th« 
baaement. 

0<i  lb*  firat  Soar,  there  are  the  pnleoniologlcal  and 
geologiesl  colteellons,  loKRiher  with  the  niM'ejitary 
labonuotKs  and  leeturo-rouiiiii.  The  parts  of  the  col- 
lection devoted  to  •cicDtilic  iiKeetigations  are  septi- 
rai«1  from  tbo  enllecilont  for  the  tlunr-caM*  pi'opor; 
and  in  thCM,  only  a  comparatively  Mnall  Mlecllon  of 
nbjcfi*  it  exiilbited.  The  fccond  floor  ca4iUlna  the 
rooms  of  tfaecumlor,  a  rich  Ubrwy,  Uboratoriea  for 


aiutumk-ol  anil  phtniotugical  luveei lotions.  nn<l 
olbur  woikrooms  fur  morr  adraDoed  student*  and 
speeinliil*.  Dciides  the  rooms  alreaily  roeiilioned. 
tlierc  Is  on  n*eh  door  a  tu-called  synoptic  room, 
tliiiMijth  Hliieh  ei  ury  viulor  of  Ibe  mutcum  has  fir<l 
to  posa.  A  Hruall  but  u  cll-iclceted  collMtloii  givM 
Iieni  a  pflrral  Tiew  of  the  iiii«t  liR|>ortaut  repro- 
sentnilves  fmrn  all  cinwta  iif  the  naiRUU  hUifdoBa. 
Litrite  iinicriplioiis  on  theirallKaiMloB  tfaecatMBUlw 
it  eoiic'r  tu  Iind  one's  tray.  All  ihe  spt<clnien*  an 
acruraldy  lalvlled.  OlssdcieJ  |i4V|>a  rat  ions  explain 
ibe  anatomieal  siruclure  of  crabs,  insects,  echhil. 
startl^llee.  rlc.  'Hie  synoptic  roiMn  for  KoOloKy  may 
well  be  cnllt'il  n  mode)  of  a  collection  tor  purposes  of 
InRlroctlon.  A  'liiilbr  onltectloti  r»r  gi>olo;;y  unit 
IxUeoMlology  is  in  preparation. 

While  (he  twi.  hiwer  doors  ore  rhlelly  dovuled  to 
purpoies  of  inslnirllon.  the  >{irelal|tt  « ill  find  In  the 
thrci' upper  slorlesalxiiKtanl  iii.ili'riiil  (or  his  loies- 
liciilions.  The  Ihlnl  floor  oontidn*  .*  xotllnjitcal  col- 
lection uocvssibleto  il)e  public.  In  Hve  balls  all  the 
more impnrUnt  »peel«  and  vari«(l'ii  ate  eiblblied In 
sjsietnailc  ..nier,  anil  not  crondnl  ic;eiher.  Ki>r  the 
veriebnite*  lliestitflcd  iikins.  as  well  as  Ihr  skeleton*. 
are  giren. 

The  io6^-i)graptilcaI  colleclioii  is  a  spcctahy  of 
lliu  <.';»>] briilk-i-  mu<^iiiii.  In  tn>i  nrll-llghted  lialts 
one  linds  llir  ubule  fnuna  of  Amerlen.  Tlie  typical 
ipeeiniriii  of  the  iitiimnl  kliit;doiu  of  Africn.of  India, 
nt  EiiTi>[H!  and  Hlberia.  and  •>!  Aiitiiilia.  are  repre- 
iwnted  In  Ilitir  icftpecllie  roi^is.  A  "ptvlnJ  halt  has 
been  nrsened  for  Ibe  inhahiiani*  of  ihe  oceun;  and 
lien?  it  is  inlrndnl  toplni-etherich  trra(Tir«C'a(x)uire(l 
by  Ihe  Invesllgjiilonh '>(  Ihe  depths  of  the  Amerlean 
»eas,  Mont  probably  ■(■veral  vrats  will  pus  by  hefoni 
the  aTTAniieiiient  of  iIiIb  rxtictnelt  intemtLlnjc  divis- 
ion of  llie  mu«^iim  will  be  finislied,  —  a  eollectiou 
wbldi  niil  III-  uiilqn«  In  Its  way. 

In  the  ivu  hlghesi  stoito  the  lurgt  and  ilrictly 
systemultc  luiiin  collecli'ii  of  j;eoIugy  lii  fiored  in 
simple  but  nppropiialc  caws  with  glass  i\iion.  Thou- 
sands of  skins  nf  tnammal*  and  hirilk  *re  stored  up 
iu  drjLwert.  Tbe  lower  anlniHls  aiv  dvposliei]  In  a 
similar  tuaiiiier.  Every  ejue  and  every  ilrawer  bean 
a  label  tJiowing  lis  content*.  In  raany  department* 
Cambridge  Is  ssld  to  be  even  ahejul  of  ihe  British 
mn*>'um.  Kxcelient  iBoihods  of  preparation  have 
bi^ii  applied  with  Stlies  and  reptites.  The  collcctiun 
o[  iiiKrU,  under  the  ilirectlon  of  Ihe  fierman  eulo- 
tnologlst.  Dr.  Higen,  exceJs  by  rcsMn  of  iu  abun- 
itaoco  of  beautiful  preporatlmis,  showing  the  whoin 
di'vetopment  of  Uie  mote  imporUnl  speeJos  and  va- 
rjoliei, 

])y  a  mere  liasiy  visit  to  the  exl>lbilioi»-iooms  no 
onewlll)ietanldeaottham:i^niliceneeo(tlieUii(eum 
(■f  compamtive  loiilo^ty-  Neither  the  balldini:,  nor 
the  rooms  inside,  northcexbihlled  objects,  will  make 
NDMpeclally  Impoalng  tnipreuioii.  Bni  ibc  stroiiK 
point  of  tbi*  Inaiitntlon  lies  in  Ihe  peculiar  nrmnjie- 
mont  (if  ttie  colleciion  for  ihe  public,  and  In  the  strict 
separation  of  Ibo  Urge  malerlnl  for  sclcnliflc  Inves- 
tigations. Dy  the  constant  derelopnvenl  of  Aienco. 
by  Ibe  Improvcil  accessibility  of  dlsiaat  eonlLiicni* 
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and  tulnnd*,  b;  ttio  InvcMigAliuiiiof  tliedcptUiof  lliu 
ncB^in,  «oll<^tI«na  of  natnrtil  history  will  bn  rn1nn^4 
almnsl  to  iufii'ity;  stiJ  It  vriJI  Ih-  hudcr  ntid  tincilfr 
to  place  (tiuiu  ir;  our  muKfuiiK,  and  to  pKMrvv  tlivut. 
KT«rTwlK.rr  biiildmgx  bpgiii  lo  lie  itiaufficicnt:  hikJ  I( 
wn  v-vrt  to  «H<*k to  lli« nlil  nyiilnn,  ncnirdtitg lo  wbtcli 
u  luiiiciini  rxtiibila  Dcnrly  all  \i»  otijori',  ilii'  iHriiv 
central  dnpoiitoriM  ot  naluial  history  w.>u)il  eiidh-  io 
an  ctioriu""*  PXtcnL  Thr  organiMtloii  ut  lUi-  r«tn. 
brli^  museum  tri«*  V>  nuK^t  ciiiinllj  Ihr  dctnaiiili  ••! 


raoiJcit  pxUlcii<T<-  o(  A  Inoniod  m«n  tn  m  matarlally 
botlcr-paylng  «fi-ii|>iillon.  Id  ihln  rvuHict  Europe  i« 
Billl  fatMlipail,  Clt'i'iiinnti[iO(<s,  liowcviT,  will cliaiigH, 
tci'iutli'^r  wilb  tliv  ^rpHt  ddvvlupiut^ut  uf  North  Amoi^ 
Ivk;  and  in  none  cf  the  KMtcm  S1aI«  an  altera- 
Tlon  can  alreuly  bo  n«ii<:<)il.  ^Ve  mutt  thnrnfura 
keei)  <>iir  *>i.'«  ojiori,  if  wp  do  not  wish  Ih?  eiiperlenM 
o(  hiivhii!  our  young  tiousinsiicrosilheiwedn  outstrip 
us  In  n  Held  the  thorough  cnltiirp  of  whk'h.  «<i  far, 
li:>»  bi'i-11  llin  glory  oi  oM  Kiir(>pi?. 


Vis.!.  — l«ut»rlM  <ni  Tluindtar^  lnUloon. 


idencv  and  ili«  wsnu  dI  tlif  public  which  coinpn  fnr 
Infarmulioci ;  und  Iii  iIiih  tuiih?  I  hnir  culled  Ilic 
Aguslx  muieum  Ji  niodfl  mu»i.'uui  (or  the  [uitirc. 

BeiI'lea  thfl  Initltiitlani  hiTc  ini-nlioncd,  there  nrv 
in  msriy  oiber  <-lllc«  of  ihp  I'nilrd  Stnloj  —siChlcn- 
go.  Siui  FrancisiNi.  St,  Louis,  Ciiicinnali,  rrincsloii, 
Bnlttmoiu.  Charles  toll.  Pn>vi<lini('e.rlc.  —  siniilleniiu- 
iMiiim*  ol  nxli I rnl  history.  They  are  ulmoil.  all  su;'- 
Iiori«d  by  •oclrtk*  or  •cIidoIil  TIiptr  t».  thcrefort!, 
no,lack  ot  iiit«h!«t  in  tclenltOc  aliullcs;  itnt  it  cnoni^y 
wanting.  But  still  the  number  of  tho^i«vcr7»ma]l. 
wbo,  out  of  pnn  eDtbiuia*m  for  Mdence,  [wefcr  tlie 


TtaSASmER'S  BhUCTRlC  HAI.LO0N.*—\\. 

Am  ve  haTe  described  our  apparatus  a»  a  whole, 
we  will  now  give  lonie  details  eoncomlng  tlic  rarioiM 
pnrtj.  and  eippolnlly  conppnilnR  thn  dynamo-el pctrtc 
Inofirnnd  the  hlchr<>m»ie  of  poiauliim  hnllcry,  nrhtcb 
Wat  piepiireJ  n  1th  a  view  lo  unr  exiwrlinenta. 

Tlie  motor  Is  a  Siemens  new  model  luaehiiif .  made 

at  Porlii  specially  (or  ii*.  coiuiilliis  o(  a  liobbln  very 

Ions  '"  proportion  lo  It*  i!iain(it«r.  ami  tnounlcrl  on  ^ 

tight  irooO  (rai&e.    This  niHChioe  w«iglis  only  flfly* 

■  OODduikd  ftam  Bo,  tH. 
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scib:nce. 


proi..  ui.,  su.  w. 


four  kllQgnMDf.  Tbe  ncrnw  cui*i»li  of  iwci  h«Ilcoblal 
I'ftlleu  ooveivil  Willi  vn.rnl«bi)<l  Hilk,  tli«  dcforanttioR 
of  Ttliifh  it  (■uihiIimI  agHiuit  bir  Uit^  acliuu  uf  colli  of 
(led  wirp.  Tliti  »<:rev  U  •i.ii  iiiclrci  in  illunclcr: 
ll  U  ailnchnil  to  Iho  inac.lilnr.  by  n  trniiifer  aiiiI  l>f 
)^iiriii)c.  mil]  luakVH  A  liUTi(lrei.t  nudriglity  ii^vulutiurLN 
jiut  taiiiutv.  wbilt-  tilt-  Ijobljiu  mnkea  cigbtei'iL  liun- 
itivd. 

■riie  cloclric  Imllirry,  wlikli  may  be  c«l]«il  ilic  khh- 
ersturof  Ui«  scrvu  tmlluuii.  luu  Ib«  tuiuii  aarttxe  ut 
unc  knil  Mti'boR  ns  our  trial  bnllrilrs.  the  lacatiiri'- 
mdnt  of  irlitnh  hiu  BircAily  liivn  i:iven  itsewliriw^  (f.R 
.Voliirv.  May  20,  1SS3),  tbe  tiuiiu  uuuilii^r  ul  colls. 
lh«  latnc  volumi-'  of  li'iuld.  We  are  able  to  miniilpr- 
fthly  rrdiu-c  Iti  cApitdty  by  iiKlnff  tmirnliorillclrniigli) 
wHh  *l(  comimrtiiiiTit*.  Iiiaieail  of  Iweiitj-foiir  »ep«- 
r*te  rweivera.  Bi-iitles.  we  me  iiligbily  higher  ^«^cl^ 
whicb  «lsi>  given  gimtcr  lirernhli.  Fig.  ::  iin-tniits 
ariR  of  tbe  (our  battcrlc*  iiurd  In  the  <:iectric  Ii.ilkH^n 
u  il  wa«  trl("l  In  Iho  Nilxiorory.  It  cuuhialE,  an  may 
bi'  aeeu.  uF  uiiu  Ui^  Iruu^li  ulEb  rlx  illvltionccacb 
compuriTiii-'iii  (oi'ininj"  no  i-lpmcut  of  Ihe  pile,  nnclosnl 
mill  mouDlud  on  cupper  Irg*.  havliif  «k<rii  ihiii  cHr> 
bont  itnd  tpii  KJiir*  arnui;^eil  »l!i.-riial'.-ly.  Thu  iliics 
uri!  belli  III  pluci.'  frurii  above  by  flexible 
piiiwrs.  and  may  ciwily  be  renewed  alipr 
'i^uch  exprriiiicnt:  UiAynro.lonf  a 
c«iiTlm<?tn'  thick,  miHflent  to 
work  tbe  battery  (ur  Tbivv 
houn.  Thry  inusi  be  iitTfect- 
ly  umftlgnmaliHl.  Encli  I'om- 
liarlrnrnt  in  pmrlileil  at  iu  Inw- 
f^r  imrl  witli  a  alriiiler  ebonite 
lube,  nbioli  (.'utiiiiiiiuie.-itet  lo  n 
lalcrnt  conduit  connected  by  n 
cjioiiichouo  tulm  with  a  large 
niid  very  liiibt  clionli"  veMef 
coDtaitiiii)^  tbo  acid  sululioii  of 
bichroraalc  of  |iota»iuni.  If 
the  pall  In  rnlird  by  moan*  o(  > 

RtriiiK  pat'liii:  into  the  blocks  abow  llie  kvel  of  lUu 
biitlc^ry.  ilielaiierislllleilbythcchi«r  communlcalliig 
vcMcl,  the  liquid  a^t  on  iJic  lino,  and  iho  current 
puaei:  \i  ibe  p»il  Is  lovereil,  ko  thai  it  occiipict  the 
position  »eeD  in  Gjc.  S.  Ihtf  liquid  enter*  b>'  Ibe  cauut- 
ctiouc  tube,  tbe  battery  become  empty.  »nd  ceasr*  to 
acC  ])y  thU  lyi^lem  It  l>  apparent  that  the  piles  com- 
BDOnlCM*  irltli  'acli  oih«r  »i>|i-ly  by  tbe  narrow  con- 
duiu.  The  hfsistanue  of  the  liiiuid  I«  KX'aX  eiiuii^li 
for  Lhii  communictllon  (o  have  no  effect  on  the  ciir- 
r«nt,  although  llie  ebinrnu  arc  In  icrin.  In  the  ear 
there  ari-loat  luitlrricj  ltkntliat«boini  In  IhoflKiin*.  of 
twenty-fuur  elecuents.  in  series,  and  ittX  by  four  pallft 
of  ebonilu.  eafh  containing  Ibirty  litres  of  the  hie  tiro- 
male  of  potasniim  solution.  The  batteries  nre  itovixl 
away  in  the  car  (which  Is  I.H  metre*  lonti  jiid  1.45 
ni«lrM  broad)  so  as  lo  occupy  Uie  (east  i<fiHsible  mom. 

Two  cboLilte  trouglis  of  twelve  eleiiienld  are  placed 
cron>-wUc  about  .%'>  of  a  mein:  from  the  bottom  of  the 
car.  and  Ihere  are  two  more  .!&  of  a  mclre  hl{[li«r. 
The  ebonite  reservoir)  al  the  t»o  back  conion  of  tbo 
car  feed  the  upper  piles:  andlbeolhertworoervoira, 
u«»r«r  the  battery,  feed  tho  lower  piles  {fig  4).     A 


vacant  s|iico  l>  [eft  bciwcon  tlic  four  pall*  for  Ihn 
0p«rtUor,  who  controls  «vei7  thinK,  h^rlns  at  huud 
the  oonls  lo  raise  the  pails,  the  books  ri'  hold  the 
cord*  at  ilie  de»lr«d  beigbi,  tiie  comniulator  with 
■he  vap  ot  Riorenry  to  start  ihp  ciiiTcnt,  and  thoeords 
Lb<-  nidilrr. 

The  biclin^uiHte  of  [Kitastiuni  tised  lo  work  tbe  bal- 
lery  U  coiicenlrated  and  very  iicid:  li  Is  lumeil  into 
Il)e  pails  at  a  temperature  of  about  W,  whii-ti  per- 
nilih  of  a  OLinildcT^l.'le  increase  in  tti«  ^iiajility  of 
ilinsolveil  »alt.  Thu  couiniutatur  is  so  arranged  that 
a  eurtcnt  of  six,  twelve,  eight<icn.  or  twenly.four  ele- 
merils  may  past;  And  Ilins  ilic  sti'w  has  four  velocl-j 
III-.  The  four  p«ilB  ^recovered  witbasheMof  oaont- 
choiic,  pii.-rce>J  with  one  small  bole,  which  allows  the 
air  to  pill*  when  tlir  liquid  is  Unwind,  and  Is  bound 


fnx,  1.  — Sktill  nf  Jl1|,]nilnru«  luii|[iii  Uanli,  tUe  fcln* 


OTOtuid  the  pall  by  a  cop|icr  thrcnil  sbcnCTied  In  gut 
pcrcli*.   This  inantierof  doting  Is  vi']7ieciira(H|d,  I 
case  of  a  shock,  not  a  ilrop  of  the  ll<jiiid  can  n^ape,^ 
Tlic  pnils,  whet>  •<inpiy,  wuiith  unly  three  kilognLmi') 
mch;  (her  arv  strrnf'lhened  by  basket-work,  which 
also  series  as  a  support,    ("ords  paisliig  Into  ihi-  piil- 
lejs  raitA  ihem  nlmve  ih>'  pllr^s  In  ori!«r  lo  tilt  ibcui. 
and  lower  tb«ui  t»  empty  tbeiu.     The  bolloui  of  the 
car  holds  a  caoutchouc  ciitern  to  receive  ibe  liquid 
In  case  ot  accident.     The  pile  with  tbe  liquid  weighs 
abnut  a  hundred   and  rtghty   kilogram*.      A   little 
willow  haskcl  — ea^tly  seen   in  our  illiislrallon  —  is 
placed  under  the  motor.     It  ronlains  ac  oil-can  for 
tbo  molar,  a  llllle  bottle  of  mercury  to  supply  ilii- 
cup*  ot  the  conimiitaioT  sunk  Inio  a  block  of  box- 
wood, and  ;tlso  III*  lixils  iiecMskry  to  discbaige  Ibe 
pil<i  in  ease  of  accident.     All  IIiisoccuplM  Iho  back 
of  the  car.    In  the  front,  spa.ce  U  re«»erT«d  tor  iJi«i 
basllait-bagi   anil    for  the   Implements  used    In   iheT 
d<<scenl. 

Our  llluMratlon  was  made  with  great  eiact»cs«:  li 
pteMuta  all  the  delaiU  «f  the  arrati);cineiit  of  tb« 
emr,  Mid  shows  tha  kttadimcnt  of  the  motor.     Tbe 
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StmneiK  macUttie,  and  ilie  <pniiR  irliicti  it  worln,  am 
knaii^  on  a  walnut  iTOM-pitwv.  In  ndililiun.  it  U 
twM  hy  tirvlcbftl  ropes,  wbidi  nay  be  llglileiicil  at 
plinuurc  1)7  ImkIoh,  atid  which  connect  il)«  four 
axuvuiliies  of  ibc  fr»iDcirortt  wiib  iko  nppcr  and 
Io»«r  CTou-plcciu  of  lbs  car. 
Wlicn  routing  with  gnat 
eplocliy,  the  vibntfoni  aro 
■iTiiiiilwI  bj  UiU  tn«tlio<l  of 
alUubtncnt. 

Thp  UK  of  aucb  a  in^litna 
III  tbe  car  of  a  balloon  li 
•rOmpivUlvpIyslmplr.  Wli«n 
erery  thing  ha*  been  pre- 
partal  on  llie  i:n>UD<l,  Uierc  in 
untiling  todu  bnc  to  planjin 
*  lilijc  copper  fork  Into  Uk? 
inemity-ciip  of  lb«  couiiuu- 
laioT,  and  ilic  wettn  bi^gina 
tf)  tuni. 

Prom  for  of  firr,  anil  from 
ibe  rhan;;!' <if  potllton,  which 
allticia  Ibo  altlluilo  of  H\t 
balloon  sbcn  once  poised  iu 
ibo   air,   ihn  o]>crai»r  mutt 

harr  iiouianual  wurk  to  da:  ntectrielty  alone  »iippli«i 
■M  till-  (itndjinvmui  eoniliciouB  of  lli«  aermtalic  ao 
lor-fon;^.  After  ibp  wiulcr,  wlivn  farorj-ble  iteuUiBr 
uoeui^ii,  the  llru  elRctrlc  balloon  will  iiKiiln  lake  lla 
Hlshl.  (JAsrttK  TiBSAHr.iKit. 


sixlli  tlut  tialuml  iliv.  uid  •hawing  clearly  Uie  char> 
nctcriitio  trjilnm.  It  liai  twopiln  of  anto-orhilal 
oifDlnK*.  ili«  small  front  I'Hir  tioi  luviiijt  \ti^n  se«n 
b^foiv  in  dinouur*.  Tli<^  Irntiti  inclines  backwani, 
and  baj  a  rvr;  Inisc  pituitary  boily.  cncloaed   in   n 


A    NEW  AND  STRANGE  DINOSAUR. 

PiH)n:t«i>IE  AlAftsii  continues  his  MuiIIm  of  thn 
Jurs'sic  iliumaun  "f  America  by  girin);.  in  the  l»sl 
Qittiit<er  ot  Ibe  Airtrriran  journal  "/  «cfirii«,  an  ac- 
count of  n  new  fam- 
ily of  Saiin>poda 
fuuiidcil  upon  tliv 
genua  Dlplodocue, 
whicli  hn  pinci^i  bc- 
i¥t*eu  ilio  Atlanio- 
sauriilae  luid  the 
Moro)aurida«.  Tlie 
chprroii»  of  the 
rauilnl  v«rl«brao, 
wliich  Iiavo  botli  an- 
terior nitd  posterior 
br»nch«i.  hnrc  *ug- 
givTwd  ibc  iinmp  (>!■ 
pl(<doCUH;  anil  the 
bcbia  i>l  llie  jieivle 
girdle  arc  Inicrino 
dial**  111  fiirni  anil  po- 
sition belwecn  Ih^ 
families  Iienftofore 
n«ognlzcd,  ItiP  nhnfc 
l)«tn(!  ('Iraiglii,  and 
not  twinlcd  nor  api- 
cal I  y  expanded. 
But  Ibc  bcu  proicTV^  portion  i*  tlic  ikutl,  ot 
wttlcti  nc  reproduce  I'rofctsur  Mantra  cxi'dlfnt  Gj^- 
arejL    It  sii  nt  niodwato  tize,  Uih  ligurea  l>oini{  uuh- 


Fia.  >.  — Wrall  Mtd  I>ri1n  cut  uf  tho  iwinii,  hid  fVia  hIwivb.  a.  aiHirUm  tn  mulDaryi  t, 
vit*«rlillBl  opmlna;  c.  tmanl  npunlnf ;  i/,  «trvbnil  IwfnltpbrTM ;  d,  arijit:  r,  lowtr  tam- 
pi>nl  Amu;  /,  m>i»>t  tnin':  /,  roDtaaello;  n.  iubiIIUi}'  tiono;  •>',  innlullii;  n,  bomI 
opiMilnif ;  AC,  o»l|itui  condyle:  ol,  ulflaBtAry  lut't-'fl;  aj..  ujiiic  iuW;  p.  parivul  boop;  pf, 
ppf'tKnltil  bunv,  pm,  jirv-atEittltHry  boiu;  f«  quiutntta  biinr  -  qj,  quailfato^hi^t  l>unD. 


<-4|)aeioiL»  fowa  bvluw  Oxt  inalit  l-nln>cft««.  — n  very 
dlffefcnl  condiiiun  from  llint  holding  In  the  other 
famillc*  of  .Sauropniln.  'I'hn  fIxc  of  thn  gkiill  Indt- 
cato*  an  animal  pr'^bitUly  forty  or  lltiy  ti>et  iont;:  the 
weak  dviilition  sbuu'a  that  ll  vas  lierbiiorous,  and 
Ita  food  wai  probubly  nuch  lucculcot  vegutation  u» 
an  a^uatlo  llfn  noiild  nnabk  ll  to  procure. 

In  looking  at  Uimo  ngurM,  .-iiid  noting  ilicir  utraiige 
rMi>inblanc«  to  a  hone's  skull,  one  finds  it  hartl  at 
first  lo  recall  tbe  fact  thai  the  nearest  llTiog  Allies  of 
Dijilodocui  are  llic  crocmlllci. 


Ria.  X.—TlwHmrtLiiIi.tr'uitviKW. 


TUE  FALSE  PtiOPHET  OP  THE 
SUDAN. 

Tiix  r«ligloua  niovemotit  in  the  Sndai)  hoi  a  *|ie- 
clal  interest  forethnulogistson  accouut  of  Ita  pantl- 
teliam  with  tlic  evcuti  by  which  Hip  faith  of  Itlann 
was  originally  proiiagatrd.  A  r«ccnt  letter  from 
Khaniim  inform  ua  that  Moliained  Ahmed,  the 
Mabdi,  was  bom  at  Dongola  tn  th«  year  ISIIOof  the 
lie^-ira.  tils  parrtils,  Abdellahl  and  Aniiua.  v«ro 
poor,  atii!  iiad  two  older  nani.  From  the  ai/fi  of 
icrnn  lie  n'lis  inught  In  a  Sliisoilmaji  acbool  to  read, 
write,  uiid  conimil  to  luetuory  the  Koran.  At  the 
age  of  twelve  he  know  Iho  latter  perfectly.  1b 
the  inmo  yenr  hi*  father  died;  but  hia  brothen  oun* 
tlnurj  |ii>  education  while  ha  pnnu«d  studies  of  tiie 
M List nl man  law.  foreteciog  etiiiiieiice  tn  st»ro  for 
him.  After  the  death  of  his  mother,  having  com- 
pleted hi*  *tiidieJ,  ho  rcpnlrrd  to  the  Iile  ot  Aba  on 
ih«  IVhlle  KiN>,  to  be  near  his  hrother«.  vho  w*Ta 
boat-builders.  Fur  neatly  Gfteen  yean  he  inhabited 
the  Isle,  venerated  a*  a  holy  man  hy  all  >rho  knew 
him,  before  making  claim  to  the  title  ot  Uahdl  or 
MuisutDian  Hessiah.  lie  then  wrote  lo  all  sheiks 
and  grand  dervbhes  ol  ifae  rcfdon,  tbat  the  jiraphot 
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MoLHi[i«d  had  appeared  lo  him  tii  h  ilrviiiii,  ami 
Infonnod  liltn,  na  (roni  Allali.  thnt  lie  wiu  llie  luni:- 
promUml  MAlidl ;  Ihut  \hv  TiirkUh  i^iijirRinHi']'  irju  at 
ui  «iiil,  llm  ri.'i|;ii  of  lliH  MuhJi  bi>t;'i)i:  ri'iueiUiig 
their  luuiiunfe,  niid  furlli«r  iirtJicting  wiire  ftiid 
lusurivctloni  tor  ihc  Su<liiii.  For  litmsolf,  at  the 
prapcr  time,  hs  pn>pofieil  to  gn  in  Miwcb  to  ntoeWe 
reci^llluu  [roiii  tlie  praiiil  iiL«r][T.  Th««c  pr«i1to- 
tiooB  were  eltviilalFcl  nt  Kliarliiiu  a  j«af  Iwfure 
tllrf  cnmo  to  the  knnwlpilge  nf  the  locnl  NtlthoTitles. 
Ftniilly  ttAiif  fastiA,  goTnmor-gi'niTsI,  ilrnlilcil  In 
8va<I  a  ilvpiitullun.  liv^i^i]  by  thf.  liiuvnn  Atiii  Siid'l, 
to  confer  with  the  new  prophet.  Thu  Inuet  was 
fnunti  In  a  large  hut  ■iirroiiiideil  by  hli  derviaJiM. 
hut  dccllueil  to  so  M  Kharliim  or  to  pnrforni  mira* 
cle*.  Ibe  liiu«  for  which,  he  Miil,  wa»  not  eoin«.  Abii 
infonut'd  biiu  Uutl  he  would  be  forcibly  taken  to  lh<- 
governor  it  iw  did  not  come  wljllngjjr:  but,  iliBCover- 
Inj;  «e.veral  men  wlili  drawn  awordi  In  hia  rcnr.lie 
r«tr«aloiJ  i>n.'ci|ilU[vly  (o  hl«  denpatch-bniit  anil  to 
Khartum.  Ue  whi  sent  buck  with  two  hiindreil 
loldirn,  cominniided  by  an  udjutnnt-iiiujor.  to  bring 
the  Slnhdl  forclhty.  Thciw  toldlcn  Unded  3l  iiJglit 
In  mad  Ufi  to  Iheir  mlddlti*,  \nM  all  coumse,  uid, 
arriving  m  the  but.  were  eonfronted  by  a  mob  of 
whirling  diirvislica.  One  of  Ihene  wiia  shot  by  Ibe 
rommander  na  a  ilgnal  for  atUek,  when  the  reniala- 
dur,  with  lbountr)d*  ot  Ar»t>«  wlin  hail  remained  in 
ambnkh,  threw  tliemselvvn  upon  the  little  iroop,  and 
cxterrainited  Ihem.  The  bo.it  was  nesl  attacked, 
and  wa>  nbllged  to  rtilreat  to  Cava.  On  the  L''')tli  of 
Angiiiit,  1S*1,  a  liirce  forcn  was  collceled  at  f'nva  to 
cmih  Ihe  iuiun-eelion  before  It  CAlbcroil  i>ln>nKth- 
Meanwhile  the  Ualidi  and  hii  people  left  the  Itle  ot 
Aba  iimler  the  very  eyeji  ot  troopi  who  dared  not 
oppose  hini,  an>[  made  Ilia  wnj  towanl  the  tnonntfllnii 
of  Uadtr.  Uere.  in  November,  ISPl,  lie  whs  atijiekwl 
bj  Raahid  Be>'  and  the  kiii^  of  the  Shiluk  tribe  Willi 
Arc  hundred  »oldler«,  who  were  deitrojej.  almost  to 
a  man.  in  a  tew  momenta  ai  Itwrrc.  Itaiif  Paahn 
being  HuiH-noled,  Uiee'e'"  I'lsha,  a  Bnmpoau  civil 
officer  t^mpor.-irlly  in  chur^.  declared  thai  h«  could 
prcaorvn  order  with  tlie  troops  ut  hin  command,  and 
dMiined  re-»-nforcemeTit».  In  order  to  carry  onl  this 
boast.  li«  concent  rated  the  garriaona  of  Kordofan , 
Kiulioila.  Sennaar.  and  KhLiitiim.  and  d«>p^ilclie<t 
then)  from  the  latter  place  aguiiut  the  Mohdi.  under 
cammand  of  Yu»ut  Pallia.  They  comprised  about 
ssvon  thousand  men,  mnatly  untrained  conaerjpta, 
with  six  cjiiinun. 

Three  i]a}a  after  their  arrival  at  (iadlr  Ihey  were 
atLM^kcd  by  llfty  thousand  Insuigenla.  commaiided  by 
the  brolheri  ol  the  Mahdl ;  and  only  about  a  hundred 
and  twenty-four  private  soldiers  eseapcd  from  the 
geneiiil  masBsere.  Tli«  trouiii  of  Ihe  Malidi  •nrtered 
arverely,  and  both  hia  brother*  were  killed.  Mean- 
while the  other  pmvlncei.  from  which  the  garrlsoua 
had  been  withdrawn,  besan  to  rise  asalnst  tlie  an- 
thoritJci.  Sennaar  revolted:  Ibe  f«w  soldiers  lh*ro 
ware  slain,  with  all  the  Europcaiu,  and  Iheir  f  i>vd« 
looted.  CI  K»i'iin  Itey  cam<r  to  tlic  rescue  of  Ihe 
gOTemmcnt  wilh  three  thousand  Arab*.  EIc  waa 
kilted,  hit  men  slain  or  dispersed,  his  villages  were 


burned,  and  all  the  IntiabiUnt*  put  to  the  sword, 
without  regard  lo  age  or  aox. 

.\t  this  jniiciur^  Alidelkailcr  I'a^liii  was  named  to 
Ihe  fioveriiorsliip :  and  the  Uahdl  marched  ou  El 
Obeid.  capilal  of  Kordof an.  putting  Ihe  inhabitant* 
ot  the  village*  on  his  way  1^  the  edge  of  ibe  aword.  , 
A  (^niholic  nilsalon,  cunaislinit  of  IW"  priesis,  iv 
sisters,  and  two  lay  brothers,  were  Inken  prisoners  hy1 
the  Malidi.  and  lorliired  for  ihreo  doya,  in  a  vain 
attempt  to  force  tlwm  to  rcnonncii  thfir  religion. 
In  September  the  Mahdi  attacked  EI  Ohetd  with  a 
hundred  and  uinely-iwo  thonsaad  Insurgenli.  As- 
sisted by  a  trench,  the  defenders  held  Ibcir  s^^und 
for  two  honra,  after  which  ilip  ll.ahdl  rellrrd.  Ira*. 
Ing  twelve  thoiis.'vud  of  his  men  on  the  bait  I  MIe  Id. 
lie  pioveeiled  to  invest  the  town,  and  in  tour  months 
and  a  half  n^ducul  it  by  famine,  on  Jan.  17,  IS$;t. 
All  the  Knrapean<  wem  oUllgnd  to  embrace  IslamisiD 
to  eeci>|)e  death.  Their  (roods  were  contlwaieil.  The 
uiiuiion  wai  deinulisheil :  the  uI««io[iarie«.  male  and 
female,  put  to  Ihe  torture.  The  archives  were  burned ; 
the  mcretiotit*  ot  Ibe  town,  and  all  the  principal  fune- 
tlon»'l««,  sold  inin  the  liit«rlnr  aa  siavaa.  Tli«  te- 
naJes  sulTered  mpine. 

Befopo  this,  Ihirly-sevea  hundred  soldiers,  com- 
Tnandcd  by  .Ml  Hey.  hid  been  acnt  lo  inccor  F.l 
ObeUI.  They  were  attacked  by  Ihlrly  ihnuNniid  in-i 
surgents  under  Mainn,  tbi.<  craiid-viiier  ot  the  Muhdl.! 
A  thousand  eacaped  to  Baia.  where  Ihuy  ciipilulated  ' 
to  Ihe  rebcli  two  weeks  before  El  Obcid.  Kut  the 
career  of  victory  was  not  wholly  iinrhrcked.  Kar- 
kodi  on  the  Blue  Nile,  Ibe  heHd<tn:irlcrs  ot  ihe  tnvd» 
in  guin  and  lentils,  was  cnplureil  by  Ihe  rebels,  and 
partly  burned.  Fourhnndred  totdiers  and  merchants 
were  ni.issacred.  However,  In  Ihlity-fivc  days,  the 
rebels  were  driven  out  by  the  EGyiitian  li'ocips,  and 
order  rp-esUbllsIied.  A  revolt  on  the  White  Nile  nt 
two  large  Tillage*,  ten  hours  from  Khartum,  vos 
crushed,  with  heavy  lijia  lo  Ihn  rebels,  and  llic  death 
of  their  leader  and  bin  Ibree  soiii-. 

Up  lo  this  lime  the  InsiirrecUoti  had  cost  more 
Ihnn  a  hundred  thousand  live*  in  Ihe  Sudan.  .\t 
Ihe  lime  this  letter  wsa  ii  rlil#n.  Hick*  Psaha  and  his 
anny  were  just  arrived,  and  were  expected  to  restore 
order.  Tlieir  roul  and  m:iaiacre  riccurreil  later.  At 
Ibis  dale  the  Kgyptlan  govemmcni.  under  ptewtire 
from  Eiui;l.iud.  is  aboni  to  ahandcin  ihc  .'iudan  to  th« 
hordes  ot  the  Malidi;  and  the  uufortnnule*  who  sr* 
holding  a  tow  oulpoaia  in  the  tailli  ot  rescue  » ill  be 
left  lo  tbeir  tal«.  1'lie  iiory  reads  like  a  page  trotu  llie 
middle  af^es;  and  ll  seems  bantly  credible  that  sucli 
events  can  chnraclerixe  any  part  of  the  nlTielrent  h  cen- 
Wry.  Unlem  Ihe  atrongnrro  ot  Ahyssiula  intervenes 
against  Ute  forecji  of  the  falic  pmphei.  It  la  quite  pos- 
sible that  even  lor  K^pt  proper  the  end  U  not  yet. 


TtiK  nnooRApniscftES  jaiihbuch. 

Gtogrophuchi*  jaArba^.     Vol.  \x..   I3S3.     Gotlia, 
IWlhti,  1883.     16  +  719  p,     12". 

TiiiH^a/irdi/cA.  an  outgrowth  of  Pctertnann's 
Gfiiijrapiiischf    mitthtiluni/en,    was    flrat   ptib- 
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lisbcd  in  IS66,  uiick-r  the  cditoreliip  of  E. 
Ikhm.  On  Uii^  dcnlh  of  VctcrmanD,  in  1878, 
B^liin  took  cbargc  of  tlip  MUlheUwgen,  and 
H>  Wagnvr  succeodcd  him  in  tlio  pi^para- 
tion  of  the  Jahrbuch,  of  which  the  niuth  bien- 
Dial  volume  has  recently  been  issued.  It  is 
ftbout  ilouble  the  a!xe  of  the  Snt  iiuuiber.  and, 
aa  now  ci^niliKted.  (-ot  ers  a  brtiud  Cfid  in  geog- 
raphy and  allii-d  d(-|>iirtnienl«  of  Hlitdy.  nn  the 
following  uliKtruct  uf  tlio  conU-nt*  will  Khovr. 
Indt-cd.  tilt;  range  of  U>\nvK  rcimrtcd  iiijod  by 
tbe  thirteen  ei>c<-iiilisls  who  aid  Wagner  iu  its 
prepttratton  is  now  so  extensive  that  the  seven 
hundred  juigea  of  the  present  volume  are  no 
longer  sufilcient  to  contain  abstraeta  of  all  of 
the  three  thousand  ])apcra  quoted. 

The  more  diret-ily  geographical  part  of  tbe 
volume  oontiiin!(  ehaiiten  on  the  i-xplocutiiin  of 
Afrits  (42  imgvit),  Ania  [3.'>),  tlic  jxitarix^ions 
(27>.  ami  the  owann  (--I),  by  ZOpprilz  and 
I.iillies  of  Kiinigisberg,  Wichmnnn  of  fiotba, 
and  V.  Bogiislutvski  of  Iterlin.  Fram  the  last 
of  these,  we  may  note  the  following  maps,  as 
embodying  tbe  present  state  of  our  knowledge 
coDcerning  the  form  of  the  sea-door.  An  atlas 
of  thirty-six  ma|is,  showing  Die  phy^oal  rela- 
tlons  of  the  Atlantic  Ocean,  wa-i  pnblislu-d  in 
1882  by  Ibe  German  '  Seewarte  '  at  Ilimiburg. 
Its  lirKt  ptatv  sJions  thu  de|>lli  hy  eight  contour 
line»  at  two  hundred,  a  thotiKaml.  two  thoiis-ind. 
ete..  to  »e4eii  tiioiiBiiiid  metre*,  tlie  old  fathom 
BKMure  being  discarded.  I'tie  northernmost 
AtUintic  and  a<)joiuing  Arctic  Ucean  are  repre- 
sented in  the  maps  by  Mohn,  published  in  sup- 
plement No.  6:)  to  I'elermann's  Milllieilunffen 
(1880).  The  Indian  Ocean  and  the  ^veral 
seas  between  Ania  and  Australia  are  ^hown  in 
two  majM  by  KrituiHiel  in  KirUh'r's  Zeituctirifl 
fir  Kits^iuchnjlticht  gto^rajikie  for  IHKl  and 
188:^.  The  latter  ik  eK[ja-iiilly  valiinhle  in  ilhis- 
tjvling  the  diHtribiiiion  of  temperatiirea  in  the 
■ca. 

A  v«ry  considerable  share  of  the  work  b  al- 
Iow-mI  to  questions  not  simply  gcograjihlcal. 
{■eoloKieal  iuvestjgatioii  la  reviewed  by  v. 
Frit6ch  of  Ualte  Id  seventy-one  pugcii :  hut 
only  three  of  these  are  allowed  to  tbe  ITnited 
Slatea,  showing  a  decided  inequality  of  tn-at.* 
tnent.  Studies  on  tbe  di«lribnlion  of  plants 
(«!  pp.)  and  nnimnU  (71  pp.)  .'xre  Kunimarized 
by  (irube  of  Dresden  and  Schmurdn  of  Vienna  ; 
and  Gerlwid  of  Sir assbnig  reports  on  elhnolog)* 
(y.i  pp.)  with  natisfaclon,-  detail.  Geographic 
niclcorologj'  (71  pp.)  is  safely  intrusted  to 
Hann  of  Vienna.  Among  tho  many  important 
memoirs  refeired  to,  we  mayra4?nlion  Supan's. 
on  the  distribution  of  annual  vari.itious  of 
temperature ;    those  by  Tei&serenoe  de  Bort 


and  Wild,  on  th«  rclaljon  between  isobais  and 
tli«rtnic  isabnonnaU;  Spindlcr's  pai>er  on  tbe 
StreDgth  and  inclination  of  the  wind  in  storms ; 
and  several  others  on  mclcorologioal  cycles. 
Concerning  the  latter.  Ilaun  says,  in  cITccl,  that 
the  hope  that  sucb  cycles  might  aflbnl  a  founda* 
lion  for  tong-range  pn^noattcs  has  proved  dv- 
luitivc,  and  the  problem  i«  at  present  of  purely 
Kcltnltftc.  not  practical,  interest.  Whipple's 
inquiry  into  the  periodicity  of  rainDdl  is  quoted 
as  proving  the  absence  of  any  nhort  cycles  of 
between  five  and  thirteen  yeant'  lUiraiiOD,  M 
that  it  can  be  deGultely  said  (hat  predlctloM 
of  wet  or  dry  .years  on  the  b«»»  of  prevlona 
observations  are  qtiltc  worthless.  So,  also, 
Hoffmeyer's  »tody  of  tbe  North  Allawlie  tem- 
pests serves  l«  show  the  Inaectiracy,  to  say  the 
leasil.  of  tin-  .Vi-K-.  York  Aera/(i*»cablc- warning" 
to  wentem  iini-ope.  Korty-four  )>ages  are  de- 
voted to  questions  of  regional  climate. 

Dr.  'iiippnXi  of  Konigsbcrg  i«  allowed  forty- 
two  pages  for  the  progress  of  Icnvstrial  pliys- 
ic«  {gtop)t}fsik) .  In  commenting  on  Professor 
Gewge  Darwin's  work  on  Uie  effuet  of  the 
tides  ii|>on  the  moon's  diatance.  and  on  Mr. 
Ball's  entertaining  leoture.  'A  glimiwe  Uirougb 
t!ie  corridors  of  timtt,'  on  the  same  itnbj<'cl, 
the  reviewer  actvpU  I'rofeasor  Newlierry'st 
eoiiclusiun  tbnt  Ibc  moon  ninst  have  alrea<ly 
altaincil  it*  actual  diHtanco  from  na  when  our 
oldest  Cambrian  and  Silurian  strata  were  de- 
po«itcd.  This  seems  an  uniH'eesaaiy  adher- 
ence to  doctrines  of  uniformity:  for,  Ul  the 
spread  of  our  paleozoic  strata,  Uwire  Is  evi- 
dence of  much  stronger  submarine  transporta- 
tion than  ire  now  find ;  and  even  in  durassie 
times  there  Is  a  surprising  area  of  cross- 
bedded  sandstones  in  tbe  region  of  the  C"<do- 
rado  ])lat«au.  Wc  ugr<?e  more  fully  with  the 
author,  in  hi»  opinion  that  .Mr.  O,  Fisher  bus. 
in  his  '  I'bysics  of  tlie  i-iirlh's  crust,'  rather 
overvalued "  the  strvngtli  of  bis  conclusions, 
and  again  in  objecting  to  the  tJieoiy  of  the 
pennauence  of  continents.  I'mh-r  glaciers, 
the  discussion  by  Forcl.  of  their  pcriwlic  \'aria- 
tiona  in  Switzerland  as  dependent  on  preced- 
ing and  not  couteni{ioraneous  climatic  irregu- 
larities, is  Rtgni'dcd  as  of  especial  importance. 
Forel  was  precedcil  in  tiiis  !(!<*  by  GilssfeldU' 

f  leodesy  anil  eartographj'  are  also  discussed  ; 
and  a  li»t  is  given  of  gcogrupbio  societiu, 
nbich  now  number  sevenly-ninL-,  and  of  gwo- 
giaphie  journals,  which  hare  recently  increased 
rapidly  to  the  number  of  one  hundred  and 
nineteen.  Among  the  societies,  tlie  Royal 
geographical  sodety  of  London  load*  the  list 


■  CTflbirr  dip  ^TtrhUtnlH*  dcr 
<nlk.   UtrllD,  *l..  in»,  H. 
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Willi  n  tnoiubcrahip  of  3.373,  and  ao  fncom« 
of  ntiout  iiiiiL'  thouanud  jwunda  aUrlJng. 

Tlici-p  remaiu  still  Iwo  chaplers  to  vthich  we 
hope  later  lo  aill  attention  in  spL'tial  noliw^,  — 
one  bj  Egli  ofZiirioli  oii  tin-  prcsi-iit  coiKlilioti 
of  geogrnphit^  oDunialolugv,  or  t.lio  «tti<lj'  of 
Dames  ;  tli«  ollioi-.  Iiy  tin-  nlilor.  on  the  duvcl- 
opmciit  of  Ihp  nludy  Had  method  of  tonehing 
of  geography,  n  innttcr  discussed  with  mucli 
•erioiisiipiw  in  Gcnnaiiy,  thoagb  receiving  small 
fttt«ntioii  hei'f. 

In  coiieluiling  the  present  notice,  it  may  be 
»4ki<l,  that  while  the  Geograjiklnclien  jahrbuch, 
like  Other  works  of  its  class,  by  no  mfiiuti  :ii*rv<« 
the  piir|>oso  of  nnnl  ri-foienci^,  il  ix  of  Lli<' 
greatest  vulni;  rnt  an  ai<l  in  nil  gL'ogrnpliic 
Studies;  and  llu;  upt'cial  fcnlnre  of  arrange- 
ment according  lo  place  mako;  it  a  most  v.tU 
itftble  Kupplvincnt  to  other  bibliographic  works 
in  which  Ihc  classidcfltiou  is  according  to 
■titijectii. 


MASCART'S  ELECTRICITY  AND  MAG- 
NETISM. 

Ltfons  lur  Veltaricilf' €tU magnhitate.  V*.t  E.  Mas- 
CARTet  J.  JoutiKiiT.     vol.  i.     PnrU.  1882.     S*. 

A  Irtaliie  on rleetrieii'j and taagnetiim.  l)y  thcmme; 
trajiilsted  by  K.  Atkimuok.  rol.  i.  London, 
»#in /(««,  1S83.    C6-2pi).     %". 

OsK  fvels,  in  reading  Maswcll's  Irentise  on 
uli^etridly  .iml  magnetism,  that  the  anthor  had 
a  grip  upon  the  subject  which  bas  only  been 
approximately  attained  by  other  wrllers.  Al- 
though the  stjle  la  obscure,  and  the  arrotige- 
mcnt  often  menu  the  woitl  '  ntrooioiiA.*  —  for 
equations  are  taken  for  granted  whi<-h  are 
afterwards  proved,  ami  other  e<]niittoni(  are 
referred  to  In  general  without  pnrticulnr  sin-ei- 
Scalion :  no  thai  the  vlndent  who  comes  Vi>  the 
book  iiilh  melliocl^■  pre|>aration,  and  is  deter- 
mined to  in.iKter  it,  cannot  fail  to  have  a  feel- 
ing allied  to  bitterness  with  the  aiilhor  who 
lia«  led  him  over  such  a  conliii'oy  road  to  a 
promiscil  land,  —  nevertheless,  the  grip  la 
there,  and  one  always  feels  it;  and  each  para- 
graph is  full  of  snjofoiitlan. 

The  treatise  of  Mu.twirl  and  Jonbert  i«  5las- 
weli'a  treatiao  very  nim-h  simplified.  It  ha« 
the  Ciallic  How,  bul  II  lia^  not  the  Scottish 
grip.  Il  \*  Cummings's  admirable  litllc  ele- 
mentary treatise  on  electricity,  treated  by  the 
caleidiM,  ami  amplified  with  some  of  the  harder 
jmrlions  of  Maxwell.  It  has  the  appearance 
of  u  collection  of  excellenl  professorial  notes 
OD  Maxwell's  book. 

The  volume  now  printed  coulaiiu  ttie  me- 
chanical  theory    of  vluetridty ;  atui  a  Heeoiul 


volume  on  the  phenomena  and  electrical  ap- 
paratUH  U  promised.  The  portion  on  thenno- 
eleclriuily  is  more  i:xtended  than  the  chapter 
on  the  same  subji-ct  in  Maxwell's  treatise  ; 
although,  curiuiisly  enough,  Tail'it  ingenious 
metl)o«l  of  measuring  thermo-cleelric  ifliillona 
is  not  given.  Much  spaw  is  ilcvolod  lo  the 
propagation  of  what  are  termed,  for  con- 
venience, ■  electrical  waves  :  '  and  the  action  of 
the  telephone  is  theoretically  considered.  In 
the  treatment  of  electro- dynamics  tJic  prin- 
ciple of  symniL-try  is  often  employed  in  a  clear 
manner.  It  is  noticeable  throughout  the  work 
Ihnl  the  niilhors  are  patriotic,  and  the  special 
invcstigalionn  of  Frenchmen  aru  often  alluded 
lo.  \Ve  miss,  ln>wever.  full  notices  of  ooutem- 
porancons  investigations  by  Germans  and  by 
Americans.  I'erhaps  these  will  ajipear  in  the 
following  volume.  The  chapters  on  magni^ti-tm 
are  very  suggestive,  and  in  them  the  variuu* 
theories  are  presented  in  a  clear  inninier. 
Thomson's  pa|)CFson  magnetism  arc  given  at 
considerable  length,  mainly  as  they  are  con- 
tained in  his  '  Papers  on  electro- statics  and 
cledro-niagneli.iin,'  The  view  that  dlamag- 
neUsin  ix  men-1  V  the  dilferenee  between  the  mag- 
netic ehn  ruder  of  llie  medium  In  nhicli  the  small 
diamagnctic  suhstanee  io  siispendeil,  uml  the 
magnetic  character  oi  the  sulislance  il-self,  is 
popularized  by  presenting  the  analogy  between 
this  phenomenon  of  magnetism  and  the  action 
of  bodies  floating  in  fluids  of  ditferent  specific 
gravities.  This  h>'pothe3ia  makes  the  ether 
of  space  a  magnetic  medium,  with  a  greater 
eoelHeient  of  magnetization  than  that  of  any 
known  diamagnetic  snbstanec.  The  analytio  , 
proccssea  of  the  anlhors  are,  in  gi-neral,  simple. 
I,iip1ace'!<  and  Legendrt-'s  noellicienls  are  nacd< 
only  in  n  lindti'd  way  iii  the  subject  of  mag- 
nclism.  I'erhaps  this  may  he  rcgardeil  as  an 
advantage  in  Ihc  ireatrocnt.  What  is  needed 
at  present  la  an  extended  trcntisu  on  the  ap- 
plication of  spherical  harmonics  to  practical 
problems  in  electricity  and  magnetism,  and  to 
probU'ois  of  attiacling  foroes  in  general,  itt 
order  to  show  llie  availability  of  this  method 
nf  amdyxiit. 

The  nnlhor*  tri'al  the  Hiibject  of  eleciro- 
magnotiti  induction  in  a  clear  way.  The  re- 
tarding effect  of  induction  on  the  swing  of  a 
galvanometer  needle  is  clearly  set  forth,  and 
the  work  of  electrical  motors  receives  somo 
attention.  31orc  wilt  probably  be  given  in  tlio 
next  volume.  HaU'a  phenomenon  is  treated 
in  a  far-off  manner.  The  authors  stale  that , 
"  Hull's  phenomenon  would  seem  lo  be  in  con- 
tradietion  with  the  opinion  generally  adopted,  i 
that  in  elnctro-magoetio  phenomena  the  actloa  I 


PEttBDART  16,  ISM.] 


SCIENCE. 


203 


Is  exerted  on  the  aupportt  of  the  ctirrenls.  and 
not  CHI  the  furrcnU  ihemselvea.  But.  howev<'r 
we  may  t:x|iliiii)  Ihc  L-x|>eritiM!iit,  il  IuIIuwh  that 
3  itiajciii'tii- ti<'ldinllii-i(lnUodMi}'et«tcd<.-^-vl(i))n 
nn  ('li-<-ln>motivv  I'oix'e  which  Uioda  to  iiiure 
dcctricity  io  the  din'ctioii  of  the  eleolro-mag- 
nelie  nction ;  thnt  is,  to  Uic  left  of  xit  otiMcncr 
placed  in  the  current,  and  irho  is  looking  in 
the  direetion  of  the  magnetic  forec.'*  t'erbftps 
one  cannot  do  more  th»D  make  the  above  stnte- 
ment  in  the  ])reM>iit  state  of  our  knowledgo ; 
but  Ihe  fftot  Uiiit  the  phenomenon  in  (juestiou 
it  diflvri'iil  in  iHiri-reiit  meuU  shows  the  in- 
fli»<-ncr  of  the  s'lpfiOTi.i.  in  genei-al,  no  like 
the  niTHngemi-iiti  nf  the  tujiicM  tit-aii-d  heller 
than  thnt  of  MiixwcU:  nixl  wu  ho|>t'  thai  thin 
book  mnrka  the  revival  of  a  periocl  of  grm-efiil 
and  luci^l  treattBes  on  tniiUirmiilical  |ihy«i<'.)t 
which  we  hare  a  right  to  expect  from  French- 
□ten. 

The  Knglish  trauelntion  of  this  work  by  Dr. 
Atkinson  is  well  executed,  and  is  revised  by 
the  authors,  who  have  added  certain  portions 
to  It  which  are  not  coutAined  in  Uie  French 
trifBtlM!.  \Ve  have  notic«l  heiv  and  there 
faulta  In  piiitctuatioii  which  itdd  lo  ihediinoulty 
of  eoinpre)ieiidiu)i  certain  ivItitionK. 


LARISON'S   TKNTiNG-SCnOOl. 

Tlu  lenliny-tehoal ;  a  rlete'ipli^n  of  ike  t<ntn  lakm 
«Nrf  thi  JUU'irort  iloiui  hf  tkt  Aaia  in  gtogrtipkti, 
■a  ihf  Acadrmy  of  $eitt>€€  and  art  al  Ringot, 
.W,,  duriit}  tht  s*ar  ISSt.  Bv  C.  ff.  Lari- 
twox,  M.D..  principal  of  tli^  academT,  vie.  Rtn- 
EDS,  N'.J.,  f^rinm,  ]!JS9.     303  p.     IS". 

Tins  is  an  amazingly  queer  little  botik.  —  *o 
full,  indeed,  of  o<1ditie8,  that  one  is  nl  a  los« 
where  to  begin  an  account  of  them.  In  the  lirst 
place,  the  author  is  evidently  one  of  our  orlhoc- 
[loinaniaos.  Nearly  all  the  vowels,  and  manyof 
the  conM>niint».  nrv  decoraUn)  with  diacritical 
(KM'nLt.  'I'hi^  result  it.  that  the  i>a^es  have 
a  sin^larly  hriilling;  nm)  fonnidahtu  nspeet. 
But  we  adviM^  the  n-ailer  to  diMripliiM!  bia  eye 
to  thi*  painful  amelioration  of  the  written 
s|>eech,  for  a  rcw.inl  iivrait^  him.  Ili-hiwI  thi.t 
prinlml  ■  cheiyinX'df-frisc  '  there  is  a  lot  "f 
tbing«  worth  reading.  The  flr*t  effort  of  the 
sntbor  is  to  tell  just  how  he  managed  for  the 
convevanec  and  camping  of  a  parly  of  students. 
ImvH  and  glrla.  Kvery  little  detail  for  the 
conttniclion  and  eiiiiipmeul  of  a  wagon  and 
camp  for  cl^thliten  )>pn«>ns  lit  cnrefutly  s«t  forth. 
The  rnoRt  trilling  Jirtidi-it  nxv  li^fuivd  in  nide 
woodnit*.  All  ibin,  Uion^h  in  its  way  useful, 
would  l>e  tetlioiM  hul  for  the  naitm  tttough 
often  cumbrous  language  in  which  il  Ik  )iivcn, 


and  t^e  strangely  coaiplioate<l  ways  of  meeting 
sinipk  needs.  When,  for  Itulancc.  he  comes 
to  the  making  of  tho  cam{>-l1re,  whicli  the  un- 
Uitore<l  caiu[Hiigiwr  uccompIUfaea  lu  best  he 
may,  our  aiilhor  U-lla  hi*  verj-  ingcnimis  way. 
The  plan  ix  so  atlogclher  goo«l,  that  we  give 
it  in  Ihll.  unhappily  otniltitig  the  diaciitical 
accents,  which  arc  beyond  tho  rcaourees  of 
an  ordinary  press. 

"Ti>  kiiitlle  Om,  wH  luc  a  kind  of  atning  Ima  cup. 
foatutti'd  (<)  ail  iron  bawtle  abmit  ihree  (vet  l<ni|i. 
'Dils  cu[i  is  vurf  wlile  al  tlie  (•>!>  anil  will  bold  about 
a  qiiari.  lu  llils  cup,  we  |il*ce  a  lundfiil  or  ntorc  of 
Tt»ia.  a  Kill  or  mom  ot  keniMue,  Mil  about  a  tabUt. 
spoonful  ot  ft  niixtui'e,  cinuJsiiDtc  ■>(  ou«  net  of  ether 
aiiO  four  purts  ot  alcoIioL  At  flrsl  llivu);tit.  thU  nuf 
»eom  to  lie  a  tery  ia«omiMtlMu  mixiun.';  but.  of  lu 

Srauikal  value,  we  have  naocli  evideuce.  To  itatt  a 
rn  In  wm  wood,  ibtriutE  a  rala^  ilajr,  under  onllnarT 
dreuntstarice*,  !>■  noi  «nsT :  l^ut  with  the  iirnui)^iiMnl, 
and  tlio  tuol  bIh'v,'  nnni'^l,  ii  1>  readllj'  afleclM. 

"Tolcnllc  rMiii,  in  ibnoixsi  air,  willi  anorJInary 
mnii-h.  I*  nliuiMii  Imjioulble,  To  Ittrilte  licrMene  in 
llif^opfK  air  wlllk  a  lualch,  1*  notcaxj;  aiul  lulJni  atoo- 
luil  111  an  open  nail,  wkliamal^'li.  L*  not  done  kli^Terj 
Irlal.  iUch  of  (Iiomi  lubiianc**  mjuire  (*fc)  lo  bt- 
Itcnlcd  )i|i  tn  a  cvrlalu  point.  —  th«  ktiMllloi;  point. 
I>i>t(irc  ihc]t  will  Igtiiliv.  To  rain:  tht  i^mperatun^  at 
«ltli«ro(  ll»e»  to  the  kindlbig  point, rrqulre*  Binre  lieitl 
than  If  ilcvi^lopcd  bv  tbo  bumlng  of  a  malcli;  tiul. 
nlhrr  \*  to  volaiilr,  tbai  ahiMi  poured  oiii,  lu  vapor 
lii.itanllr  riips.  TliU  vapor  Bm*  at  no  low  a  l<>n>pers- 
turc.  Ili.-ic  wliPTi  a  hurniii:  matdi  In  l>roU)[hl  la  con- 
tact nUb  it,  li  l^riiii'!!  H-itb  explosive  vtolriiee,  auil 
conlinuct  ta  burii  nitb  vigor  until  eoiiiiini*il,  W)iili> 
bumiti;.  Uic  beat  griwrratcd,  evapnrair*  ilir  a)e<ilio1. 
raiies  Uie  lemiionture  of  tbo  iiloohollc  vapor  iii  t)i» 
bumiog  pobil,  un<l  iin'iti.'s  It.  Bv  the  Inimlnz  r>t  ihi' 
aicohol,  Ui«  kvrcuvni!  vapor  Is  railed  to  tlie  kJuilliut: 
point.  nTid  In  i^iilicd.  TIm'  bnniiDff  «f  the  kor»»eni> 
aooii  dcvvkipi  liisil  eiiouiEh  ia  liouifv  {«(«)  tlic  r»>lii, 
eraporalet  11  .iiid  i:iii(m  ft.  Al  thii  ]unettu«^  a  part 
of  tDB  k«ruM-nv  and  rrslu  beaitis  lu  b«  eonvcrtwl  Into 
a  t:uH  that  iiiaki."!  a  butter  blaie  than  that  ma^e  b^ 
burnlii;:  eitber  k-Toseiie  or  ruin  alone;  bnldei,  al- 
tuiiding-  l\\\t  lir^  ii  murb  lets  sinoke  lluui  I*  inada  by 
the  biinilni:  of  rc*in  aloni^ 

"The  I'ui-  of  linrulnfE  keraaene  ami  resin,  when 
plact-d  uiiiliT  a  benpof  wond  thai  ii  not  too  net,  toon 
raiu.'*  till.'  tiK'J  10  tli<!  klutllini;  jivitit.  Igiiilei  il  and 


Sivi-*  |i>  the  lire  such  lnipetii<i«ity  thai  U  mnki-s  water 
oW  'itilckly.  and  bmier  Ut  fry  and  spullvr  fnrjoiulr. 
"  With  Tbo  '-lip  aloiio,  diaraod  a*  above  dirccled.  I 
have  bolleil  a  two  snllou  lea  kfllls  of  water  in  Pigbt 
minutes.     Ital,  ililt  oould  not  have  beeu  done  In  a 
wimly  ilay. 

"  it  would  lie  ctlminaJ  to  make  ilie  abi^vo  n«i«> 
nieiii.  respectinii  ibn  Iron  cup  and  tlic  fuel  lo  lie  tised 
wilb  It,  vllboui  lnr>iinliiii  the  tiro  that  It  U  very 
danKeron*.  Slxmlil  any  mie  attempt  lo  ut<  it,  b" 
<%)nn')t  Iw  ton  careful.  The  act  of  louehlnj;  il  oS 
with  a  malcb,  inilcM  circumtipcctly  done,  may  prove 
vnrv  dliatlnnui.  The  rr%iillii  of  u^lng  Uil*  mlilure 
wUboiit  inlHdenl  clrcutunpectlnn  we  have  »«ea.  8uf' 
lice  il  lo  say,  tbcy  were  letrlble." 

Unhappily,  o*ir  author  does  not  giv«  a  pic- 
ture showing  tho  elfccia  of  these  occasional 
calastrophea  on  the  camp  of  innocents:  hut 
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at  least  lie  might  h&ve  told  ua  bow  to  spply 
Uie  circiimspeclion. 

Likt!  many  niioUior  victiinllei-ofyDUtb.  helms 
vi-ry  iliirk  viewM  nlioiil  llie  huDKrj"  camper,  or. 
nn  ill'  Kiiilly  rM*  liiin.  ihc  ■fttonind)>iiiaii.'  He 
tbus  cxhorU  him  by  piirtiiring  tlic  |H>rft)Cl  priitm! 
man:  — 

"  In  refsn-iice  to  lliit  Aiilijoct,  liiin  fart  nlioiiM  Im 
kept  Iri  visw.  Til*  typi>  iriHii,  tV  formMivn  man, 
ma  ijimnvirica.!.  Nelilier  lila  ii.t'-llPrliiRl,  nni'  tiie 
Mnaunl,  fiu^iillle«  i>ntJoininBt''i1.  TuiiiiHiriiri?  hi  nil 
thiTigs,  li«  npjirm'iaT^il  iiml  I'liJnir.Mi  rim  lifnulifiil.  th* 
eilphoiilc.  till!  fragritiit.  tin*  I'cllthriilaiiil  T.lir  niipRtltlr. 
U«  fiiiflurcil.  —  li'M  i"  lilni  III"  in*l>  wai  iinl  'Microiii; 
be  eiijoyi^rl,  —  tiiil  III*  frultlnii  illil  iii>i  cngoiidnr 
MttoAf.  VlrLiiouii.  —  bf  met  nhnt  vtM  before  liirn 
wilh  tortitiHlG.  [Irnvf, —  he  triumphed  tn  every 
■irugljle  Tor  rlt-lit.  Prom  birth  till  dcnlh,  all  ww 
8allitracU>ry,  all  wan  Riijoynhlc" 

Tb«  most  of  Ibe  book  Is  flUeil  with  jwcoonls 
of  sliort  cxcuritioiia  in  Now  Jersey.  They  ai-e 
com  moil  pbico  i*iic>iig;h  in  ilie'ir  iimtler.  flii<l  ave 
only  inU'rcdling  fnirii  tin-  uKloseribubly  ijiieer 
lone  llml  pervades  liiotii.  Tlitre  ari'  iiiaii_\'  sin- 
gular criticisms  on  tbr  mnnm-rK  imd  iHiMioiiu 
of  the  folk  at  the  summer  mtorl»  on  tbc  .Icmev 
uMst :  they  are  v-iilgar  cDoiigb,  but  the  pcrv.til- 
ing  (luoeroesa  of  the  text  makes  Ibem  tntcrwit' 
iiig. 

Thitt  estteiitially  woitliless  little  book  meets 
!i  growing  interest  in  the  free  life  that  the  camp 
sloiie  t^Hii  Kive  the  siimmerer.  Otir  coiinlry 
with  it«  nbiiTidfint  wii<lerneBaes.  wilb  the  tolor- 
anco  of  it«  country  folk  for  what  would  in  other 
lands  be  Giilled  Lre.tpa.-utt-H,  hrmlit  itself  to  this 
chnrniing  metboil  of  tra\-el.  It  is  mtich  to  be 
ilesired  lliat  some  niwilxT  of  llie  Km;  art  of  de- 
oenl  living  in  rough  eonditions  Kbonlil  give  ma 
a  manual  for  the  giiid&nco  of  brginiieiH  in  its 
mjsterioB. 

ETHNOLOGICAL  PSYCHOLOGY. 

Zur  itai'tni-htrnichafilichtn  hehandlmiffiveiie  drr 
Mueliaioqif  iltireh  ui'/  fur  die  vbihgrkunrte.  Vou 
A.  Bastian.     Burliii,  1888.     234 1>.     S". 

TiiK  idea  pervading  all  of  the  moi-c  reeent 
puhliciitlouB  of  Adolf  Uastian  is  to  establish 
a  »(;ience  of  psyeliology  of  nations  npoii  the 
data  of  iiioilflni  eihnograpliy.  The  all-|>enad- 
ing  infloencT  of  naloie  forms  and  slm|K-s  peo- 
ples, nntionulitien.  and  Iht'ir  eiiMomsand  Imbits  : 
and  Iheivfore  fthimlogy  inii«l  hi-cmne  n  natural 
sCJODCOi  —  the  phyHicnl  iteieiiec  of  the  tnin<l  aft 
manifested  in  the  development  of  cnieh  nation 
in  particular,  and  all  thu  nations  l.nkcn  as  n 
whole.  The  withdrawing  of  cihiiology  from 
nii-tii physical  influeaees,  nnder  which  it  has 
lnbon.'d  mnco  It  was  made  a  scienliflc  study,  is 


possible  only  when  a  sufllciently  lai^e  material 
lias  been  eollccted  among  the  nations  of  tlie 
globe  and  the  reeords  of  history  to  establish 
on  it  in  eon  trove  nihly  general  principles,  which 
will  be  found  to  rest  on  natural  scienec  and 
not  on  philosopbie  Kpeeulalion.  Sonie  pnrtu 
of  the  vast  tlekl  of  t-iliniil«gy  arc  still  <ibsciirc 
as  to  their  K-al  significance,  beesiise  the  material 
U>  jn<Ige  from  i«  loo  scattering  and  scanty. 
Itiislian's  most  recent  work  contains  a  series 
of  seven  arlielcs,  mainly  on  I'olyncsian  subjects. 
whieii  uphold  and  illustrate  his  ideas  coneeniing 
ethnology,  as  slated  above,  with  a  full  anay  of 
the  most  erudite  comparisons.  The  author's 
extensive  travels  have  furnished  him  wilb  a 
stock  of  ethnographic  faota  which  none  biLS 
equalled  in  our  century,  and  whicJi  bu  readily 
compares  on  almost  every  |)agc  with  noti<i*3 
<li'riv<'d  from  Ihc  classic  writers.  Conwrning 
the  progress  trjiccable  on  the  social  develop- 
ment of  man,  the  writer  shows,  that,  considere^l 
.IS  an  individiml,  the  single  man  is  of  very  small 
ac<;ounl  in  the  primitive  horde.  The  flrat  stage 
is  the  tribe,  based  on  consanguinity  with  ex- 
ogamie  majriage.  This  stage  posses  Into  that  [ 
ofcivUag.  or  ciiixensliip.  whenever  the  conntry 
becomes  agiicultiiral.  Social  conucciion  is  no 
longer  deteriniiieil  by  lamily  ties,  but  by  the 
extent  of  the  district,  country,  or  commonwealth 
to  which  Ibe  individual  belong*.  When  tribal 
organi/.nliou  becomes  loose,  then  blood -revenge, 
and  similar  primeval  ensloms,  also  disappear. 
The  concise  style  of  Itastian  is  not  always  what 
wc  should  desire  :  at  limes  it  becomes  rambling, 
a  heavy  phi'aseolog_v  obscures  its  lucidit}',  and 
the  pressure  of  thoughts  cannot  find  wonls 
enough  to  give  vent  to  their  rapid  How,  Such 
defects  us  these  ai-e  more  prejudicial  m  this 
lilernry  siicct-ss  of  Uastian'^  numcrtais  pnli- 
lieatiiins  than  the  ty])ograpIiie  errors  which  Ihc 
proof-reader  has  allowed  lo  disligure  tlicir 
U'xls,  es[}ccinlly  the  classic  <|uotaiions. 


STOKES'S  SCIBXTIFIC  PAPERS. 

Mathfmnliral  ami  phyfk'il  jiaprrg.  By  Gkokob 
liAiiiiiKt.  Stokks.  M.  a.,  U.  0.  L.,  I,  I..  D,, 
V.  K.  S.,  jinifMsur  of  mathirinalios  in  Ibu  IJni- 
veratty  ol  Caiiibriil^.  Reprinted  from  the 
original  jeiirnals  and  tran'.aetiotH.  witii  addi- 
tional unties  by  the  author.  \'q\.  it.  Cambridge, 
l/airtnilsi  prat.  1883.     38(1  p.     &■>. 

Vol..  1.  (3^!^  pages)  a)>i>eared  in  lAAO.  luid 
containft  the  pajMM'S,  arranged  in  cbrunologicjil 
order,  which  were  puhliftlied  by  \\>v  mithor  be> 
Iwcen  April,  lHi'2,  and  December,  1847.  The 
earliest  <latv  in  vol.  ii.  \»  March,  \SiS,  and 
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tliu  Ul«t.  M»r«)i,  1650.  Vol.  Elf.  la  Mated  b; 
tbe  |)iililuhi'r»  to  l>c  in  [inrKS. 

or  tliL-  pnprnt  i\|iniilv(l  in  tiiCHe  llr«l  two 
voIuoH-s.  only  two  ol'  tin-  inort;  importimt  nre 
of  a  ijiirely  niiiDicmtilicnl  i-hsrswirr,  nml  th««c 
treat  of  llip  properties  jiiici  inetiiorJs  of  eompii- 
tation  of  iiiAnilc  {icrioclic  scries  «ue1i  as  arise  in 
many  pliysicnl  problems,  nLiich  series  irei'e 
first  syBiematically  einptoyed  aint  explaiDed  by 
Fourier  in  lai'i.  Fourier's  treatise '  la  to-day 
tiw  bt-st  intixxliictiori  to  a  kiiowtedite  of  thia 
kind  of  ana ly Kit.  IiKsidcs  Ij<-iiif;  omrof  the  moat 
brilliant  vxpwtitioiiii,  in  any  bruncli  of  acitsncc, 
in  existence.  With  liic  exception  of  a  Minglv 
paper  of  43  pag(«>  tipon  a  diircrcnlinl  equation 
relating  to  the  brealiingof  ntilway  bridges  iinilcr 
loads  inovini;  at  high  spectis,  the  remaining 
papere  all  eome  under  the  head  of  fluid  molion 
in  one  way  or  another,  and  include  txteosive 
di*eus!>ioiis  of  the  fundamental  dynamical  ecjua- 
tions  of  motion  of  |ierfect  fluids,  of  viseous 
fluids,  and  of  elimlie  solids.  Tlie«G  disctissious 
trimt,  among  othi-r  iinlijectM.  the  theory  of  oscil- 
latory wave*,  the  c<iuililirinm  of  the  earth  in  a 
fluid  state,  Ibe  variation  of  Ihc  Ihn-v  of  gravity 
on  its  surface,  and  the  UDdnlnlory  Uicoty  of 
lighu 

The  work  of  Profeflsor  Stokes  in  hydrody- 
namics is  of  special  imirartance  in  correcting 
and  retliaeufraing  the  lesulta  obtained  by  La- 
grange and  I'oUson.  and  in  paving  the  way  for 
the  more  moilyrn  develuj)iui.-nta  of  Helmholtz 
and  TliomHon  in  vortex  nioiioti.  and  of  .Max- 
well Id  eli-^'lriuily  and  inii^nvtixni. 

<  Aiu^tti^  UiMrT  at  heal.  B]i  Jiiui-n  FuuBiin.  Tnu»- 
1aU4.  *rtib  DDCn,  k)*  AlnuKl#r  l^wiinii.    (^mlirldds,  l«K. 


But  the  {>a|>nr8  of  Slokva  wliicti  are  prob- 
ably of  most  inlerest  to  the  matbematical  phys- 
ici»l  of  to-day  ate  those  upon  the  undolatory 
theory  of  light,  in  which  he  hatt  added  eiisen- 
tially  to  otir  knovcledgc  of  the  constitution  of 
the  himiniferous  etlier  by  showing  Imxr  the 
phenomena  of  aberration  may  remain  unaf- 
fected by  the  Gsily  oi-  motion  of  the  eUier,  lui 
also  by  his  investignlion  of  the  theon|-  of  dif- 
rWtctton.  by  whfoh  he  lias  stoughl  to  decide 
whether  the  vibratory  inoiKui  of  a  plane  gwlar- 
ixed  ray  lie:*  in  Itie  plane  of  polanzalion  or  at 
right  angles  to  it. 

By  tlieiw  investigations,  and  by  others, 
atnottg  which  may  t>c  noticed  that  of  the  eol- 
ored  rings  of  Newton,  he  has  explained  dilH- 
cntties  in  Frcsnel's  unduLatory  theory,  and 
essentially  improved  It. 

The  treatise  of  Veidet,'  wUeh  Is  the  mOBl 
complete  and  itniKirtniit  exjKMition  of  tlic  tin- 
dulHtory  tiieory  yet  written,  giveit  a  eoinplcte 
bih!i()j;rnpliy  of  tbiit  unbjcct.  extending  to 
many  Imntired  litle*,  from  which  the  reader 
e;in  correelly  estimate  the  labors  of  I'rofesaor 
.Stokes  in  this  lield. 

The  lifelong  l.tbors  of  l*rofeBeor  Stokes 
ha^-c  given  an  immense  impuliie  lo  matlw- 
m at ieo- physical  research  in  England ;  and  tlic 
republication  of  these  papers  by  the  syndic* 
of  the  Cambridge  university  |)n-!«  i*  a  graec- 
ful  and  well-deserved  tribute  to  tlm  N<'stor  of 
the  greatest  niathemalical  school  in  the  world. 

*  Irfffflii*  a'tHitl^ofjittjrBliiutf  Mr  K,  Vorili^t.    r«Hv.Upior.  1h. 

!«(«;  IniBi"  n..  f«Tl.    Tlif  followlnj  iiu>)iiilan  iihI  luilnioii  w 

rhcvrla  <1t«  Ikhliia,  luii  E,  Vci^cl-     lUtiuttf-  tui  Or.  KatI 
Kinrr.  Itnuoidiiri^it.    Bi.  I.    IMt. 


INTKLLiaHNCE  FROM  AMKUWAN  SCISNTIFIC  STATIONS. 


OOVEBNMSNT    OBOANIZATIOK8. 

(holvgital  tamj. 

OtiJo^c  ifw*  fu  Itis  .SduIA  AtlnaUe  •tlttrlet.— 
Owtn)C  1u  llie  as  yi-t  tncoiupleti-  slntr  •>{  lliu  tuiio- 
gra{iblc  worlc  In  Ibi?  soiilhrm  Apiialacliiiiiia,  llw  s^- 
teiDAtlc  pologic  nurvKy  of  liiat  urt^tlon  hn>  not  }'Ct 
tKMtn  coiBinencn!.  Ilnwi'iir.  tovernl  gcnloglc  nicnn- 
nalSMDueahMC  liMii  inwl<.\  utxl  cuiiMderable  collec- 
tion* at  paltfoiilolugii'  iu»lprinl  iiavo  been  sont  inlo 
thf.  m.iiu  olBec  of  l)ic  mrvcy.  During  llic  ipiu->n  cif 
18S3  Prtrf.  n.  li.  fi«l)tcr  eKinlnml  llii-  spol.iglr  •Inlo- 
tttiv  oS  a  ci>iigi<lflr:ililt>  puHinn  »f  Virj:iiiia  ami  tVei-t 
Virgftii'.  Duiiiip  tL"  UtlKr  pad  of  Julji  lie  wkb  in 
th«  eastern  pitt  vt  Virginia.  l>iit  In  Aii^uit  Irani- 
f^rr^ol  hU  flcM  of  W'irk  Id  Grceiilirtir  county,  W.  V>., 
wher*  be  Mudlcd  ttin  (oniinclonii  Ilial  are  pxposeil 
bvtw««a  Ibt  Crceiiliripr  Kiter  and  llie  Lewis  Tun- 


nel, jacl  «gwt  of  ATlcglMnjr  •lallon,  W.  Ta.  A 
collcellan  of  Devonian  foMlU  wai  mnd*^  In  $r|>- 
Irmbrr  fali  work  wb*  enrrkd  Into  AMofibany  rouniy. 
Vs.,  wlinrr  a  careful  c.ismlnaltoii  was  made  of  Ibe 
rucks  »t>  well  ^li'ivii  there.  The  Ililehnru.  ill|i,  lilc., 
ol  llie  IwiLi  were  obuiiiciJ.  and  an  excellent  f«ri«s  of 
typical  *pcciiacns  iccurod.  In  Octolwr  ili«  (teld  was 
exlrndcil  northward  to  Koekiaiili.iin  county,  but  ImJ 
weailier  liiiiMHled  [lie  •fperatiuiis.  'Hiruugb  Novcm- 
Iwr  u  upeciHl  study  n-u  uimIc  o(  Uic  (oliUn^  In  ibg 
llniutoiics  tliat  lie  Iwiwccn  llie  Blue  RMKnand  Xurlli 
MoiiiiLaln.  ttitd  a  careful  rnrnparaiivo  exaiiii nation 
itijulf  of  Ihc  linicttonei  nf  Itockiughaiii  »nd  Rock- 
bridge cuuiillet.  Vh. 

ProfuMor  Irii  Sayl«  was  uilgncd  lo  Iha  uorlh- 
euiem  part  of  TcimcMen,  and  adjacent  |H>riiftiis  of 
Virginia  and  Kentucky.  The  early  part  of  July  wu 
apval  bj  lilin  In  iha  examination  e(  the  cave*  near 
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Clincli  Ulvft  In  Vli^liilA.  n«ii«xl»xairi1no(li]i«coth1- 
Iwils  uu  Bit;  Yellow  C'r«ek  in  Bell  ctiiiiily.  Ky..  aud 
the  Dy«ilono  iron-ore  bedi  a  fpir  niilia  fariht-r  ilnwn 
Ponr  vnllcy.  TIip  tdllowlns  uioiith  llio  vmrU on  riineii 
Kivor  w.i«  c^iiiiiiiivi]  In  Dttrici'ck  ciiiniy,  'IViin., 
«^pecial1y  nilli  llie  ubjccl  <if  uici-'rlaitiiiii*  uiiil  inurv 
lu'ciitnlcly  di-flniii?  Ilu-  extent  and  direction  of  ilic 
fxiilUng  no  well  dlkplayeit  In  thnt  ircllnn.  Tile  nppnr 
cn!il-mi;3»ures  wprv  aW>  «xaiTilij(u1,  anit  »  i-iiiiulaj: 
(leld-cbnrt  ot  tlio  euiiniy  iiimle.  In  llii-  laller  pnrt 
of  t.lie  month,  I'roIi'j!ii>r  Soylef  lilwovtrcil  mime  VP17 
[iit«n-xling  cAT<''ilp|)iiiiiL)i  In  ;i  quarry  In  Ilawhliii 
eoniity.  Tenn.  Tlie  (tiriMiitimiH  ■>(  lliit  I'Oiiiity  uuru 
carefully  aiudifd  diiiini;  Sifpii-niber  and  October,  and 
iftrgc  cnlli-irllon*  at  fnuJU  oliinlned.  Tli«  lallnr  pnrt 
of  Oclfitif^r  tonnil  l'rofi>Ni>r  Saytes  nt  Knoxvllio,  In 
w.'i'ortlHncn  wlih  hit  onlpr*,  10  »x.idiIii«  tli"  ficliiliy 
of  Ktiuxvlllc  and  Cvntmitle  fur  Putsitani  fuHoils  to 
mppleniirnt  Mr.  Walott'i  paleoniolnific  work.  lie 
wn»  I'TiKngiMl  in  ihi*  rrjitKn  ttiroiigli  Novcmbnr  find 
IJsci^mber. 

T'lpo'jTajih'e  reurk  in  ta»lfm  TVnneiwe.  —  IVilli  n 
riaw  to  ficililale  future  geolcyk  work,  the  iliviilon 
for  thn  lopojirviphh!  survey  of  the  noiillierti  A|>pala- 
cliiiiii  rojcloti  w»«  orgiuilied  upon  a.  otiki'lerubly  »ii- 
IlLTj^d  ncale  fur  lliu  »e>Boii  of  IS83.  As  iilreMdy  ni)t*^d 
In  $cti!ni:e,  live  lopu^rapiiie  and  two  trlaii^liition 
[iartti?«  wor-  ptit  In  Ilila  flekl. 

TopoiLTicliii:  pnrty  Ni>.  3,  in  rli»rgt<  of  Mr.  Frank 
11.  reunion,  wnn  nssisiieii  lo  Ihu  valley  of  Eait  Ten- 
iiqs»pi>.  Tlie  icrriiory  povercd  by  hU  pnrty  Incluilrii 
atwut  live  lli'Xitiiiil  iiqnan'  mile*,  lying  botirpon  pnr- 
allfli  30'*  ai'd  ■10''  35',  (Hid  lielvv^in  iueridi*iis  83*  16' 
and  W"--  SO'.  Tlii*  aren  is  the  north«rii  halt  of  tlie 
vallpy  of  Ea»l  TeiineHec:  extrnillng  from  llic  tnm- 
luit  of  th«  Ciinibcrlfttiil  Munnlalnit  and  CnmlxTlaiii] 
plalMin,  on  tlie  riorib  and  uctt,  lo  the  fUinjiitl  ut  tliu 
Smoky  Mounlains,  or  ulate  line  betwwn  North  Ciiro- 

lina  and  Tcinn'Mee,  on  tlif  lontli  and  enfl.  The  top- 
o^triipbicitl  cliar.icinr  of  thin  rccion  U  *iidi  that  lliu 
melhiHls  uf  work  riiiidost'd  In  llio  uesl  hiul  |u  1m  huiiic- 
whiit  modified.  It  u*ua  neccsiaiy  to  cnrry  on  n  coii- 
HidcnblR  pnrt  of  the  work  by  inpnni  uf  c.olRpvs 
ru«anii'T-liiio^<i;  and  iIk'  r:ipitlliy  of  thisclw*  of  work, 
and  of  Ibc  IrianfiiilHliuu,  «'ae  Mrloutly  liil^rfen^ii 
with  oil  iiccouiit  of  the  deniu  timber  nhjcli  prc^x'ails 
nvery where,  and  by  The  atnioiphcric  condltlona.  which 
are  ramly  faiurable  for  i^lrnr  view*  of  nny  gtr.M  rx- 
l«nt.  Till'  prv>iujni>ut  tupnurapblcal  fcftlure^  arv  |>e- 
eiillar.  Almost  the  eiiliru  riijtiu  valley  h  occupied  by 
parallel  rldsex,  Ihnt  havR  llicir  oiigiii  in  unth-wpsl- 
em  Vlrjtlxi.'v,  and  mn  In  n  annib-iTeAierty  dirrrllon 
[hroui;b  TennetMe.  and  Into  .\lah:iin:i  and  (ieurtrift. 
In  lhi».  of  course,  the  dmiiiii^e  tyslein  is  siuiple,  the 
larger  ulrcaini,  with  few  excRpttorii,  Iielng  eonflnnjl 
bj  the  rldiie*  irlilcli  xneloiie  tliHr  head  n-aton. 

The  Hay*  M'tiiDlnin,  comUtlnK  of  a  ([real  nuuibi-t 
of  lh»e  parallel  ridges,  ur  inuiinlains  ns  they  are 
wrongly  cnllral,  eon'litules  the  divide  between  the 
llcilston  Itlvar  on  the  wed,  and  the  Kolachiicky  anil 
FrpDch  Uroad  Hirers  on  ihn  i-ant.  In  thn  vicinity 
of  thia  monntain.  and  'in  cither  vide,  the  drainage 
i*  alinoii  eniirvly  uIldu^fp^J^nd,  the  water  Ilowing 


Ihraugh  and  in  the  iltnculonc  slrata  that  underlie 
thii  re){ion.  This  reiidera  the  tracing  of  the  iireama 
a  difUcnlt  matter.  The  minor  dnUnofiC  cnllnct*  in 
niimeroTii  ilnk-holi**,  nldch  occur  on  tlie  bruad  di- 
vides from  which  thi>  ^trcami  lluw  In  nndur^^and 
uhaniieli.  iind  come  to  the  surface  again  In  unex- 
pected places,  and  frequently  at  ronildnrahin  dl»- 
tancR  from  the  point  ot  dliappcnraiico.  A  i^lrEkinK 
example  of  this  kind  of  drain.i^e  Is  gecru  In  Mossy 
Creek,  which  U  al»u  inlerc&ling  from  liie  luxurlanl 
growth  of  confervolds  .ind  inoii  with  whlrli  It*  be>l 
i>  covered.  Thi*  itreoni  lisc*  on  Ihe  nonli  «iopi^  of 
ISiiy*  Moiinlnin,  and,  Atl«r  a  courM-  of  Ihiee  inltes. 
diiappearn,  and  la  not  aeen  aa  n  mrf ace- stream  for 
a  distance  of  aeven  miles,  when  It  m-apiioais,  and 
flow*  for  IhtM;  mllet  to  lt«  junction  with  the  IIuIkIou 
Kiier.  Kive  miles  from  the  «ource  of  the  stream 
therv  in  a,  «u-CAlled  liuk-hole.  which  is  six  Imndrnd 
feut  in  IcQgtIi  and  of  unknown  depth.  A  nlnotj-fool 
|H)1e  lines  not  touch  the  bottom.  Tht»  it  really  a 
Rurfaen  appenrance  of  the  stream.  A  «aw-iiiiil  was 
tociited  on  the  creek  a  short  ditlauce  aliove  the  flrsi 
point  of  disappearance:  and  the  people  of  itie  coun- 
try havo  frequently  noUeed  that  slabs  and  taw-dual 
from  tlin  mill  woitM  rise  10  the  surtu<:e  in  thia  sink- 
bole,  then  disappear,  and  come  to  the  surface  again 
in  Uoi.sy  Creek,  three  miles  above  It*  month,  where 
It  rises  for  the  lant  time. 

Mr.  IVai-snnuyslhnlihelopoKmphlcal  indtyof  the 
ridiKS  and  valleys  Is  not  recognized  by  the  inhabit- 
ant* of  the  country,  and  liencc  some  confmlon  hA^ 
arlien.  To  thesameridgeor  valley,  often  only  fifteen 
or  twenty  mllej  In  lonnth,  as  ni»ny  a«  live  differen! 
name's  are  frei{iientty  applied;  the  unlvennl  custom 
being  lo  re-nauie  a  ridge  or  valley  wliencver  it  Is 
cut  In  two  ur  crossed  by  a  slrenm.  This  confusion 
of  nanicH  also  arises  partly  from  tlie  fact  that  no 
thorough  or  ci>iinecied  survey  of  the  region  lias  ever 
lieeu  miule,  altliougb  it  is  one  of  the  oarliost  M-lllcd 
pi)rii(ins  of  the  United  States. 

The  nalnml  waier-pnwer  fai-ililles  of  the  Appala- 
chian regii'in  tiave  recently  been  (lie  subject  of  rnueh 
iiolice,  and  In  lliit  reijiect  the  valley  ot  East  Ten- 
nessee is  unexcelled.  There  aiie  In  It  manv  sir^anis 
of  ronsldornble  len^h,  aftiinlinii  abunrlant  water- 
jiower,  that  h-tv  not  indicated  on  even  the  iH-st  ex- 
iBIing  imifn  of  thi-  region.  Oilier  nddlllons  and 
corrceliiiiis  of  considerable  imporlance  have  lieen 
determlneil  by  the  work  of  Sir,  }*e«r«on. 

PDBUO   AND   PUIVATB    INSTrTDTlONS- 

Mdhsd  of  toRipntin  idoId^. 

Anttni/fmrtit  ;f  rj/ii''iliiiii-r-":iiii,  — Tlieexhibitlon- 
Tooiiis  are  eonijianii iveli  small,  each  one  devoted  loa 
•peelat  auhjecl.  but  so  combined,  thai,  when  taken 
t'luelbrr,  llity  illiiBtmle  the  unlmal  klngdiitn  as  u 
wliole.  In  its  general  ic-lallons  and  In  il*  |;e>>);rapbical 
and  paleonlolngtcal  raiiK"  and  dlslribulion.  Tbey 
are  Intended  not  only  to  meet  Ihc  wauls  of  the  pui)- 
lie  at  large,  mid  uf  beginner*  as  well  as  of  iiior« 
advanced  luiiversity  student*,  bul  altn  to  [iromule 
research  by  giving  asnistanre  to  siieeiallils  iui<\  origt- 
nai  tniestlgator*.     Meanwhile  the  work  ut  the  mn- 
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»(>nin  iirop«r  ftioalil  Iw  in  cbarsc  »(  a»ltUnl*  whoi^ 
dtilkt  iir«»i>  fimuictil  at  lo  Icftve  a  gaaA  |inrl  nt  Uiclr 
tiin«  (nw  (or  uriginal  rvMarc));  (ho  iiiiitoiim  as  » 
wtialp  totm\ns  an  imporlnnl  brandi  u(  Ilie  nnliiral- 
liUlniy  itr[ktnni«nl  ot  lliii  uoivmlir.  nilh  wlili-li  ll* 
AMHaiiU  ati<l  i<ixj((-!sur8  ■■¥  liitinmrlj'  noiiiirclPil. 
All  ciiuin<?ralloii  of  tlt«  coiitcnti  aiiJ  iiie»  li>  wlik'b 
the  ipMe  U  ilevotcd  will  s''"  "  b"'"-'!"  '*'<■«  "f  Ihi- 
altiii  (i(  Uie  miiu'Uin  ihnn  n  Irnjlh;  drj^crlptlnli. 

BrliibltU>n-raomt. 

Synoptic  room:  trnopaU  of  Uie  uilmal  kinploni. 
Jivliu:  aiLiI  fonii. 

Fire  ijitiTiuiic  mom*  lor  liic  lysienutUc  eallec- 
IlnnK  of  munnialia,  liirilt,  H^Iiri,  mnlliinca.  nuli>tes, 
ami  [irolOMit;  «ii<1  lb«<Lr  pitlei'ies  fur  nplllef,  liiMCt*. 
niiU  i'nitt«r«i. 

8«t«ii  fiunnl  roaiDi  ntid  ^ll«ri«»:  Nortli  Americnii, 
Kcnilli  AniRrknii.  Arrtrnti  llncliidtiie  Ifulnsfttcarl, 
liiilinii,     Au^lrHlUn,     EuK)pci>-Sil>«rbii,*    Allaiiiir.' 

Four  rnnini  fir  ll)p  pnipontoli);)rnl  cn11<?i:tloiii. 

T«0  loonis  for  (lie  tial«>«o1?,  on*  for  Uip  mrsojwilf, 
anitooe  fur  llir  tiTliujr,  at  folluirs:  Siltlrldli  and  Di-- 
roiiia>i,>  carbon  if uroui  and  Jurn.>  crcUceoiu,'  i>r- 
liaryJ 

Till?  work-rootn*  for  tbe  ns^isuiKi  of  llio  niutniiin, 
anil  1L0  tlunuu-roums,  wbieli  nru  also  intctidcd  nt 
work'TOciiiH  of  iliitfr  (jicdnl  subjrcti,  iire  dlilriUiilnl 
at  folloHi.  ill  nililltfon  lo  a  Inrgo  racnivliig-room  and 
a  Scnor.il  w>ik>iirip:  — 

Tbu  alcubulic  <.-u1l»<clloiis  (torcd  iti  Lbe  bAWiiiPiiI 
oceiipy  (iiur  room*  dcvolml  to  llsbi^t.  two  rvoms  for 
fliiir*  nixl  n-plllit»,  one  rooin  for  blr<l*  nnd  tnammiil*, 
ono  noiii  for  inolliuon.  odo  room  for  enislacPa,  0110 
ruoin  fur  llie  olhvr  inverlvbratoi. 

The  cnluinolo^cal  dcpnrimcnt  U  to  uccupjr  evutit- 
uitit;  foiir  Knllorf-nioin*  of  i.li«  Itrsl  story. 

Tlw  W'>tk  rrjiim*  ftud   fl.'>ra^;e-t>>oiii»  ot  Ihs   iltlii 

Btury  ar«  fllteil  l>y  cuiWlioiii  'jL-ftipyitig  (Ivc  rootiis 

dfFolcd  lo  bird!  ami  miunninlf.  Iliirr  (or  iklni  and 

ngg*  and  tvo  for  cknlviom,  nnc  for  rruihtiii'Rii,  ono 

■  Km  }K  oiiFD  la  Uia  p»bllr. 


tor  motlnwa,  one  for  ftth  and  reptile  »k«)eti>ii«,  one 
for  Ilia  collcctliin  of  dry  InTrrlcbialm  (coral*,  ^hln- 
oilorRt*,  «poi>j^>B,  Die),  Inu  for  tMii\  vertebrate* 
(Dxclutivc  et  SiliM). 

Tim  remain  Ins  pMleoitlnlogkal  MillectliMia  are 
orond'-d  Into  fi>iir  work  ojid  *lorni:i^  moinit.  Them 
arc  l<ro  vurk-motiis  for  ibi?  K^olo^ival  mid  lllliol<i|[joal 
dcfurlmciit.  Fonrrooiii*  are  dfvoltil  lo  Ihc  library 
ot  Ihc  niiiii(<iini,  and  one  nioia  (or  Ihc  ofllre  of  llie 
cunitnr.  Tlivrv  are  tilfo  a  large  sonnral  liyliiriy 
ruoui,  llirce  lab»ralurl«9  for  ttddcnta  in  blulugy, 
Ihrro  laboratorlci  (or  sludcriiti  In  Eeology  nnd  imli-on- 
lolnjij',  Willi  two  >iiiiiitti>r  prlvaip  mom*  for  the  lii< 
•Iructon.  n'ltb  llic  blidugjcai  iaboinlorlni  will  b« 
connected  at«o  a  iar^.'O  room  (or  an  aqiiATltniiforlioih 
trctb-w&lor  and  mariuu  aiiimib,  and  atvilbor  room 
for  n  vivnrliuD,  bolli  of  which  are  in  tlie  bmrcmetii 
of  liiR  Inilidinc. 

Tlil>  will  sivi?.  In  all,  sOTrnlK'ii  roorm  d«vn(Fd  to 
the  cxliibitiuu  of  culkctionk  fur  ibc  poMIc;  irn  work 
and  Atoragc  rooms  in  iliu  biv*<Tmi.-ut,  (or  the  aleolwlie 
CO  tied  Ion »;  thirteen  work  and  doragp  roomn  for  the 
dry  irH'loslcal  (olioeilona;  nlHht  tlmllar  room*  for 
liii>  puii^ijiiloiu^iieal  iiiiJ  ^culugiciU  colleetiong;  and 
llilrtL'uii  nwros  devulMl  to  Ilie  laboiAiorioi.  icctoro- 
reum*,  and  lliirary  connected  with  the  initnicilon 
givpn  .tl  llio  RiiMruin :  the  ananifiii'iil  lielng  nieh, 
thai.  w)ionvv«r  any  dcpirtniMiM  (a*,  (or  Insianrc,  Ilie 
geoiD);lcil  and  ip^ogniphlcul,  or  titc  anatonitcal,  or 
any  oilier)  oiiigmw  ilieir  pre**nl  quarters,  looiu  can 
^H!  maile  for  them  by  exicnilmi*  ol  lite  IxilMIng,  (or 
■  loui;  lime  lo  CMiio,  witliout  inlerfeflnc  wllli  tho 
]iUoi  vhkb  hnw  bui^u  eariii^il  out  iLuv  far. 

In  adopting  a  >ranll  unit  for  the  *ixc  of  UiC  rooms 
13i)X40  feet),  nil  allrmpU  at  ex  hi  billon- room*,  Impos- 
ing from  tbvlr  •!»■,  wen)  dollbonilely  abandoned. 
It  is  aimed  only  to  plac«  before  the  ptiblic  tuefa  por- 
tion* of  ihe  eolleelloDs  ns  tliuii  beeoine  iiiiiiucUv«; 
And  In  the  norage  and  work  room*  llio  apptlaucet 
for  ttorugH  aim  ut  vcunoiny  of  t]i»te,  and  arc  In- 
tended, Willie  tiiey  do  not  iicgleet  the  earrful  proser- 
vallon  of  llie  eoilri-liom.  to  give  to  the  luiittaut* 
aiid  itudeiil*  liie  fivt^i  and  qnlcke*t  poMlUo  accea* 
to  Ibein. 


RECENT  PROCEEDISQS   OF  SCIENTIFIC  SOCIETIES. 


OunlnUg*  cDioiBiiIo^lod  cinlk 

FtIk  S.  —  Sf  r.  G.  Dimmock  enllcd  &ltentton  to  loine 
curinn*  hahiu  ol  tiio  conimoii  Kuropi^nn  r.irwlg,  For- 
Hciilii  iiitriciilaiia.  a  Rpeeiiucii  of  wlii.-^ii  be  h.id  kept 
In  conDneiDent  srveral  tnonlhs.  These  insects  are 
omnlioraiii,  but  apparently  prrfer  ln*cct3  hi  food. 
Oiilnz  their  own  vpecle*  ereedlly.  Allhouxh  to  all 
ai^pvaraiiees  blind,  cice[il  lo  Ihc  pn's^nec  or  abeenco 
ot  light,  Ihe  specimen  aiiuve  m«iilioi>od  (.'iiplurvd  Hens 
IPulex  irrllant)  wlib  ra»  in  an  endosure  about  live 
eenlimclrct  in  diameter.  No  notice  wax  inken  of  n 
fleapiu  In  tboanciottire  unlillhelleHSeUmlly  bmclKHt 
Um  earwig,  when  the  Iiiller  wouid  ruili  iitl>T  lbe  lieu., 


l<alpllalinK  wlih  the  nnlonnae  rapidly,  And  thus  keep- 
ing DM  bis  ir^ick.  If  liie  Ilea  escxped  (rom  beneatli 
the  antennno  o(  lbe  earwia:.  lbe  lallcr  would  find  lilin 
Again  in  a  moment,  and  the  iimnsing  eUtMs  wonld  b« 
r«n<^wed,  10  rad  In  ihi^  Knir  tnixnre  o(  llic  (lea  In  the 
mouth-parts  of  tlie  eumig.  The  ekrwlK  wa*  a  glnt- 
ton,  and  would  often  eat  a  Inrse  nuniber  of  flea*  or 
Dlher  Insn^l*  Insim-csilou.al  tbecitdof  bl<  repast  his 

nlHtomcN  beliis  mneli  dlsletidnl. ' Ur.  S.  U.  Send- 

der  exhibllcd  a  specimen  anddrswlngsof  anantclinid 
fram  the  coal- measures  «(  Arkansas.  Two}carsnm 
Knrscli  figured  a  itiullnt  (omi  (roni  the  coni  of  Frn«- 
nian  Sliesln.  under  liicfreircrlc  name  .\ntlir*cain>rtuB. 
and  KusM  Iiai  jiid  d(«cr1t>ed  another  from  earbo- 
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blf«rniii  t>i>dt  III  UohciiiU.  Th>»  ftdJi  nnolhcr  Id  Ibc 
iimiiy  iii^t&iicM  in  wliicb  ft  tivw  j^ner'tc  tjpv  uf  car- 
UinittTCius  arllitii|>od>  luiil  no  sootier  b«eii  uuiioiiiicrcil 
w  fnaiiil  oTi  onr-  irnntlnciit  th«n  ft  «■«  illMOTcreil  on 
tti0  nUier.  Tli*  Arkaiiomi  mipcli"*  was  obUlnod  by 
Prof.  P.  S.  UuT«y  uf  FarrllviUk.  uiid  liaHl  nol  bovu 
in  Mr.  ScuUiIm'i  hundit  »  mt>iii)i  bpfirre  a  sccmiil 
AmcrkitTi  fim^tni  nan  found  )ij  Mr.  It.  [).  I.iu-or  In 
tbf  «i>VI'lin»wii  b«(ti>  ot  Maioti  Crwk,  111, 

Bloioglnl  Kcltty  of  VuhlogUB. 
PVd.  S.  —  Mr.  W.  T.  lloruaday  n-nd  a  i^iwr  wu  ihc 
KiiaeliarD  liird  of  Trlnldiul.  dc«crib!Dtt  Ji*  Iiablti  of 
Ihc  Stftttoml*  carlprn*)*  u  oh'cm^d  by  him  in  <inn 

of  Ui«  onTM  wb*n)  tc  brood*. Mr.  U.  Bruwii  Gouile 

md  a  pftper  un  the  klitis  aiiil  liinltntitMio  of  modtni 
flkli-culturi^.  Modern  flili-cultnrc  \>e  defined  to  Iw 
flih.ciillu[v  cnrrii'd  on  iijion  nn  ImiTiMtiK  (ca.te.  uridPT 
tli(i  illr«cli'.>)i  ot  iTiHu  trained  tu  ^ckiilirle  cvst^an-b,  at, 
dlstingtiiiilKd  from  Ihu  old  and  iiiii(,'iitGciinl  muthod 
of  ll»b-«itl[urt!  cDiripd  on  liy  primtn  cnlerprUe.  lu 
aim*  WBTG  tliown  In  bn,  1,  U>  arrlrt!  al  a  comploCO 
luidtratftndliiK  of  tbo  lif«-lilstori«»  of  useful  uiuaLIc 
uilmalB,  and  C)ii?  cuiidltiuiix  under  wliicb  tbej  live; 
Biid.  S,  to  apply  this  knuwlwlge  to  Uioroughl;  thiit 
all  fl>lir>  iliall  be  bruiiglit  u  complctoljr  undsr  conlnil 
la  arc  non-  tlit-  sliiul,  ilm  tarinon,  tbo  carp,  and  lliu 
wbitirliib.  Tb(-  litnitattiiiis  of  tUb-culIurv  wcrvthown 
to  b«  IIm:  saai«  a«  Ihonv  of  luletitlflc  ttork-n-itrlng  oi 
■griiTiiltun!.  -  -  I>r.  T.  If.  Hcan  niailo  a  cnmniuiilm- 
tlon  upon  »a  miiKin«nlod  d«velop«Df nl  in  [Ii«  Hub  uf 
ASpoCiwuf  Sipbottuinu,  vxMUiling  a  sjictiiui-nivllh  m 
•upeniumiiraTy  anal  fin.  In  Iha  dlni'iimion  of  tfitx 
paper,  Blr.  Jobn  A.  Ifjdcr  rcmarkiMl  ibni  tlil»  de- 
(omiltT  nan  an  stteiapt  lowanl  rvv«r»i<in  lu  i)i«  cuii- 
dlliun  of  tmne  remuto  uiceatral  lypv  In  wliiL'b  tlii-rv 
YTHi  ■  continnous  fin  around  Ihc  jioaicrior  portion  (if 
llip  body.  —  Mr.  C.  It.  WnlcotL  i-xhlbltcd  a  »pcci- 
mon  of  1rilobit«,  A»apbUK  up.,  in  whicb  li>i.-iil)--<ls 
pain  of  l«g*,  and  Uio  tuouib-part*  nlso,  wvn  plainly 
to  b«  Mtfu;  also  a  ip>.>cimvn  of  Maino  granite  con- 
tidning  fg«>ll  cunl*.  probably  of  l.lic  IlRvonlan  tuit. 

Fblluophiial  Kciaty  «f  Wubliigtaii. 
Jon.  l!>.  —  Mr.  Inncl  C.  RiumU  luadc  a  coinniuui- 
<ullon  on  Ibc  oxi*titi)C  clacien  of  Ihe  liij;b  Si«cra  in 
('atlf«mia.  After  abowinK  Ihe  extent  of  iIip  ancient 
);lacien  of  tliv  ti-glun,  and  tticlr  rrlalioii  to  ih?  to[iog- 
tupbj,  b«  dc«crlt>od  in  doiail  lb<.*  iilivnuirieua  uf  tltu 
Mount  Uaim.  Mouiil  Lyell.  and  I'arkiT  Crci-lt  glncl- 
en,  ctoilni;;  his  remuks  wllli  a  reference  to  ih«  111- 
viklurc  of  the  subject.  The  Moiiril  l>niia  ictaeior  lit** 
at  the  fnol  <il  a  cliff  on  Ibi*  nurLli  fafe  of  Uial  p<.-ak, 
sitli  an  elevHlLuii  of  11.500  f«p|  above  tlie  IRK.  It 
is  at  Ibe  1i«nd  of  a  derp  cnllDn  drntnintc  into  I.ee- 
Vining  Crerk.  one  uf  ihc  i|[i>iit.atl>-»  <.>f  Muno  Lake. 
It  I*  apprDsiiuauly  S.uOO  f¥i.-t  luii|;.  and  of  lomewhttt 
Kreater  bnadth.  No  twill  standing  ita  nmnll  »lxc,  iJio 
diaUneiion  between  Ibe  maw.lcc  ot  tlm  n^c^  and  ilic 
>ol)d  KrecnUh-biUR  tea  of  tbo  |tlftc]«r  prt-pt-r  in  clearly 
iiia]-k«>d.  lis  pianm  of  ^roirtli  ar«  Itidli^ated  by  a 
banded  ttrueturc.  — ouuipBCt  Ico  nltcniatlnn  irlLh 
thin  ihcRts  of  porous  wbltc  Ice  and  wilb  din-band*. 


It  I*  abundantly  provided  witb  crcraMM,  and  ha*  k 
i*riulnal  inoraino  visibly  growing.  TtiQ  titone*  ivf 
Ihe  inorxine  iibuw  uiarkH  of  attrltiun,  and  tbe  lakolvt 
fed  by  the  outflowing  sircam  Is  milky  from  sii§pondMi 
detritus.  Tbe  Mount  Lycll  gladcr  I*  somewhat 
larger,  and  oxhibli*  •iibsinntlally  t)i«  (Anin  ebnmeton. 
A  portion  ot  ila  ourfai-^  U  ('liirLii:t«rizt.'d  by  '  ico^pyra. 
mtds,'  Tlitse  o(!cur  only  near  llie  fool  o(  the  glacier, 
viierc  tbe  mifoce  li  r.ipldly  melting,  niid  depend 
iijHin  Clio  powi'i'  of  superficial  pcbblrji  to  rcfciic  ilie 
ivv  iniun^diiiti-ly  beii«atb  tbeni  fnnn  tbe  ponrnltj  olso- 
n'bere  ])ruduced  by  iiisulMiun.  The  Parker  Creek 
glacier,  likcwliu  at  tlic  head  ot  a  tributary  of  Mono 
L)tk«,  resembles  tlie  olhi>rs  in  tti  gnnerxl  fcAturei, 
and  ilisplaye  in  addition  u  consiil«rab|e  nnmbcr  of 
'glaeier-tablm,'  —  blocks  of  rock  perched  on  sl«nd- 
nnl»  of  Ice.  A  number  of  other  glnelert  vvn  seen 
at  a  dislanen  ot  a  tew  inltes,  but  were  not  vUlled. 
Tbe  various  phuuomeua  w«re  tlluslrated  by  pholn- 
graphs. 
Mr.  Ollbtrt  Tliompjon  doscfibed  certain  glaclera 

on  XInnnt  Siiastn  believed  lo  bi'  new  to  tcleiice. 
Their  discovery  incrwue"  llie  number  of  knouii 
glaciers  on  ibc  Ounkt  of  Sliasla  lo  seven.  )lr.  W.  II. 
Holmes  described  the  glaciers  of  the  Wind  lUvet 
Mountains,  and  tin*  glnclcrs  ot  Mount  MoruD  in  tlio 
TelOii  Bailee.  Tbe  former  ftre  froni  one-tmirlli  of  a 
mile  lo  one  mile  in  length.  The  latter  ate  three 
In  number,  and  lie  at  nn  oltilude  o(  13,000  fc«.  Mr. 
Mark  Kerr  mentioned  tbi^  occurrence  of  a  glacier  In 
ibe  Salmon  Monntatus,  a  division  of  Che  Coast 
Hange. 

Prot  W.  C.  Kerr  deircrlbed  the  uiica-mines  of 
N'orlh  Carolina,  explnlnlng  their  geological  retntloiis. 
and  selliuK  forth  t)i«  economic  and  mlneraloglc 
resullB  ot  their  eApluilntion.  lie  described  more 
particnlarly  ascriejof  prehistoric  exeavaiiotis,  which 
are  large  And  numerous,  .ind  were  evidently  rnsile 
fur  the  purpo*e  of  oblalninn  Ibe  s.anie  mineral,  (Inn 
of  these  uw«ureal50by7&feel.  and.  despite  a  |>iictlat 
niling  wilb  lUMt.  relaln*  a  depth  of  S!>  feel.  The 
ancient  work  was  performed  with  blunl-polnted  tools, 
doubtleta  of  »lun«>;  and  facta  connccied  wlib  the 
arboreal  vegetation  >huw  that  li  had  been  iliscontiu- 
ued  as  much  m  live  Iinndre<l  years  ago. 

SolMitlfia  olsh.  XankiHan.  Kas. 
Jan.  IS.  —  Hr,  S1uirt«l  prountad  some  notes  regard- 
ing the  Suei  and  Panama  canals  and  th«  Augsburg 
tunnel.  Mr.  Marlalt  docribed  ■  worm  wl:icb  h* 
observed  last  year.  Pinfesior  Kcllernisn  made  «omo 
Inloivsling  roniarkt  tesp'cting  the  occurrenco  of 
cbloropliyll  in  animals.  Su|)erlnt«nd«<iil  Orabnm 
,  gave  a  dcnerlpimn  ot  some  carvings  on  a  rock  in  a 
care  in  Urec-uwooil  county.  Theie  carvings  were 
observed  by  Mr.  Mason,  and  drauines  which  lie  made 
»t  tliem  were  exhibited.  Mrs.  ICellernian  gsve  an 
inten-sling  description  of  lUe  Termites,  or  'while 
anis.'  tibe  described  ilieir  manncis  and  customs, 
gradeaof  society,  arcliitcctnre,  political  economy,  and 
many  other  points.  Mr.  Lund  read  a  piiper  on  the 
nndulation*  of  tlio  earth's  surface,  llv  eiled  ntiiuei^ 
ous  luslance*  of  xlorations  and  depiTcssIons  that  ara 
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tnkiiiii  i>lac«  u  Ibe  pnoent  ttn«,  a*  wtM  **  turn*  tif 
Ui«  mirv  renurfcntile  uti«s  i>(  p««t  ofi!*. 

Ckfin  dais  OMBBrtL 
Jan.  J  —  [n  ttielraiiniialrttpon,  lli«tnutnni*lalisl 
IhnI  ilitf  dill)  ijiptiukd  'liiHnic  U>e  year  $s:'-SIKl  >n 
ilid  pn;4CCitUon  o(  tii«  gaiui'-iiiws.  Tlir'  viti-iiiiion  of 
111*  i>(wu  wnsoti  (or  qoail  ihroiigb  Xoi  tmbcf  wo*  wig- 
gcxtal  01  not  likely  In  do  Injur;;;  and  ittantloiii  w»» 
cullnl  to  iImi  rantlniieil  poJluti»ii  cf  «al«is,  Aud  tlw 
ci>ii»n|iirtit  dcMRicliuu  of  (IsU.  Thu  nccravily  wn* 
urgvil  vl  prult<clin$  Uic  Xatlaaii]  pari:  from  llic  ipncit- 
iKtor.  Olid  niich  tnicu  >*  tha  Adlronilack*  (rODi  IIm> 
wond-ctwppor. 

Aoaiat;  d  mmhI  Klraan  of  PtiIl>d(l|Ub 
Pre.  II,  1SS3.  —  In  uti  imuuiit  i>(  iIvf  furmkariei 
'if  tfaii  carpfiDlvr  mdi.  Ibc  Kev.  H.  C.  McCook  kIbIhI 
obMrvitUOint  lirnTlne  that  llir  famale*  of  Campoiiolui 
IHrnniylTanlcii*,  n)i«ii  ffiiiliivd,  jcu  soliurj,  anil, 
•tier  dlitMMMMii^  tlivtuwlvrt  ot  Ibcir  win),-!,  btgln 
(he  wvifc  of  lounJing  ■  ncir  (Btnlly.  Tliii  nork  the; 
ctrry  od  until  eiiougli  vnrkcn  arr  rparisl  In  allrnd 
ttt  Ihs  a«iiiii  dtitiM  of  (bo  tuTmlcxrT:  a^.  IPCiiIiiitE  and 
fMdtDi:  Ibe  young. eolarging  llii- iltimkiii',  etc  .VfUrr 
that,  ili«  quFMi*  gencrall]t  litnil  t)ioIr  iluiy  to  ibo 
laying  of  cgti,  and  atv  cnntlimally  guardnl  anil  r^ 
•trictrd  In  tbeir  laoivnteBts  b;  a  drfle  o(  aiwndant 
workcrv,  or'oourt.'  'fhe  f»cla  are  fiirtbi-r  illuitratcd 
and  etilarg«l  b;  a  *cr1e>  of  ahanrratton*  ntailr  by  Ur. 
Rdvan]  Potu,  In  Mimrdan^  wiUi  II**  *pe>X«r'«  «uj- 
gnttflii*  an<l  ilirvclluDt.  Tlivy  MlabUsb  ur  coiifinu 
lb»  following  points:  I.  Tlie  iiumnnr  of  depositing 
Ibc  ffgt,  whkb,  lu  well  u  llie  lan-Ri-,  am  m^rnd  for 
by  thi!  ijttcnn  antil  vorktrn  arv  niaiurad ;  2.  1'Im  stage* 
in  thn  ilev«)o|iaieiii  of  tlic  egg  and  Urvai!  are  pw 
tially  noted;  3,  Tbc  time  Tc^nlmJ  for  liin  cluing 
from  larral  to  ptipiil  ircato  U  abont  thirty  daji;  4. 
About  Ihe  tan>c  perloil  U  tpeut  in  th«  pupal  *tulv,  Ibi' 
*nilr*  jwiiod  of  transformation  buiiig  about  aixly 
•lays:  5.  Tl»e  work  of  rvorlng  Ibo  QrM  brood*  bi^iu 
ihe  l.tiicr  pnrl  of  June,  or  i^ily  In  July;  C.  Abont 
inrenty-foar  bnuis  nr«-  spent  bj'  Imva«  In  tpinnlng  tlie 
(oco<>ii :  7,  l'li«  aul-iiuvi^ii  probably  Hmittti  t1i«  callow 
«ntliD|C  to  Hiiiergif  from  II*  cii»e;  8;  Sot  only  tbc 
Urrtie.  but  occatiodAlly  tbn  nntllns*.  arc  feil  by  tbe 
•lucen;  tf.  Tho  yminjt  vork«n,  •JKirtly  aflwr  eniM^ 
^B)t.bq[in  ihi-duir<irDunBf.cariii|:f<iillii-«g}pi,  aoi) 
tofiilliit  tiM  larvae. 

ifAiL  /.  —  PrnfoMor  JoMph  I^ldy  rxbilillcil  apgd- 
>i«ii*  of  till  on  Inxn  ibe  Bl»ek  llille,  lukotn.  Thmf 
conatflod  of  a  tua*'*  of  uranilr  cunliiinlng  vaniKrIte.  a 
fr^^mlof  quazlji«iiti  tbi-  snme.  and  a  man  nf  pure 
C«taitiirlt«  ot  about  oii«-p*"">''  wclgbt.  Ho  had  abo 
Moii  icvpral  ponikil*  of  Ur|;e  yralna  oblained  from 
.'  louliiiiCr-  Prom  amoiis  thv*6  bi-  had  picked 
.'.  :-fi?ral  f  liatod^tiatic  crysbUi. 


yOTBS  AND  NEWS. 

Tbr  doaili.  but  Krtilay,  of  I'rotvuor  Arnold  Guyot 
.■f  PrlikMtMi,  reniovtftf'iip  looraof  Ibuw  dislingubhed 
i»rn  of   bfowl  icnulilic  eutlure^  who,  nurtureil  In 


l£un>P«.  bale  given  the  beat  frtiiia  of  ibeir  Urea  to 
Anierka.  Ilis  Inllucnce  ou  tfao  young  in«n  tinJ«r 
hl«  leaflilng  waaMcond  only  tn  that  of  bli  dci-'iiKil 
fri«nd  anil  eonnlTjinat).  Ai^auii.  \V«  tball  «poak 
ntort  at  lemilb  of  his  llfv  and  (liaraclvritlin  in  it 
fature  numbnr. 

—  It  will  be  a  tuutce  o(  pl«a*tir*  to  Ibnon  wbi< 
are  awnru  of  lh(?  reliable  and  conwieiitluii*  ofaarai'ler 
of  Dr.  JoMpb  Lcldy"*  contribution*  (o  (clFtice,  to 
bMRi  Uiat  be  ha*  been  awHidirii  by  the  OROlnftleal 
•oclMy  of  LoimIou  lli«  '  Lyvll  iiiednl.'  wllh  tif  a«nm- 
panylaKpurx  of  Iwfnly'five  puandt.  in  rmiLitllioo 
ol  bb  Important  Aerrlci'ii  io  polnonlnlogy.  In  a  Icttrr 
KMiTw]  from  Wariiipon  W.  Siniih,  torvljin  ucteinry 
or  lh«  Otologlnl  aM-iely,  dM«l  Jan.  S5.  Vt  Leidy 
It  odviaiHl  of  lb*  Kward,  imd  rn|iiMteil  to  depute 
tome  fnllow  of  lh«  locirty  to  rveeix  the  tame  al  the 
uinKcnVT  Bne«tltiR  to  be  heM  on  lb*  lOth  iniL,  lor 
tnttmnltaloti  to  PliHatlclpbia. 

—TIm)  It'urlh  Tolumcot  tbc  ocMUi  report*  hai  been 
laancd  from  ilie  p<«as.  TbI*  U  upon  tbe  'neriK-lc* 
o(  tnn>|iurtation,'  and  includoa  tbe  ilatlsllvs  of  ntll- 
roMdf,  atoun-naTigailoe,  canals,  letegrapba,  aivd  t«lo- 
phonra.  Naturally  iha  8r*I  of  tlitae  tubJccU  take* 
u|>  tbe  bulk  of  lb«  vulum*.  monopoliiinK  Wl  PWO* 
out  of  a  total  uf  80D.  Tbe  tl»ll4tiC9  aud  ditcuMioii 
of  tbI*  Rubjact,  a*  well  na  of  telcgraptis  imd  Icte- 
phoDM,  liav«  b»ni  pr^'porrd  by  Ht.  A.  E.  sbQinan, 
u-luue  iliorougfa  acqiiaiiilaiK*  with  ih»  i>uL>)<^ct»,  iiid 
whom  painstaking  care,  arc  anply  lllnatnited  by  (he 
r«p»it*  ill  quMtlon. 

'ni4  tola)  railroad  mllMfs  In  ofieMtbin  iii  Juna  I, 
laso.  b  given  a*  87,781  tVn.  Tlil>  waa  under  tbe 
miuiagainent  of  031  eorporatlont.  Tbe  toUl  out  of 
vOBMraetlon  wa*  M,I1:!,3(I7,I7U,  and  of  rqiitpiDcnt, 
MlS.tM'.US.  Tlie  HUeU  of  tbe  whol«  ■jaiem 
amonntnl  to  ^,3M.4l&^7»l,  and  (be  llabllitJca,  K,- 
t20.7£.','>Uii.  Th*  |)ald-ln  eapltnl  stock  nggrcgaied 
K.011,0<iU.M(.  o\-er  S0%  ot  wbtcb  camol  a  profll  at 
an  arerage  rale  of  fh'^  ^-  Tlie  total  number  i*f 
stockholder*  (uilBialcd,  in  part]  wm  nol  far  from 
300,000,  glilns  nn  avrnien  of  f>ST«0  of  sloek  to  eacb. 
Tbe  ^greeale  fr«i«lit  nilleaii«  was  iE!,:Mfi,84i},0B3, 
aiKl  tbe  paMenffer  mileage,  &,740,ilV,MS.  To  lllii*- 
tr«I*  tli«  amount  of  rallr<iad  irarel,  it  may  be  said 
ibat  Ibia  rvpn MbU  an  ar^raffe  traTrl  nf  lUtnlksfor 
«acb  man,  wouiaa,  ami  cliHtl  in  tbe  muniry.  Tlia 
above  flgures,  irli«n  contrasted  with  Iboee  re|i««»«nt- 
InK  tlie  condition  ot  Ibc  railtond  Inlrmst  in  (Ua 
eminiry  at  Ibe  clo*e  ot  1681,  (Imw  an  Iminencc  growth 
during  the  luu  yean  and  a  balf.  At  tW  biirr  <lsto 
tlicK  irrrc  In  upcralloii  not  fewer  Uian  117,'iT  inllot, 
au  in«reu>e  ot  Sl'.tiS^  mllcj,  while  the  capital  bail  In- 
creaieil  in  approsinistety  Uie  sama  proporllnn.  At 
thatilnte  the  lotnl  rnilruail  mileage  of  11m  ]|tnb«  Is 
given  i^potlurd't  Almanac)  a*  2ftl,S:M.  of  which  Ihi* 
country  owned  or«r  44%.  Th*  total  of  all  Europe 
WM*  Ira*  llun  that  of  the  Uiiiltvl  Hitntfs,  being  but 
IOAiSBlV.  The  statistical  tables  of  tlu'  r«j«frl  upon 
Dill  road*  contain,  1°,  a  general  financial  exhibit  ot  tho 
several  road*:  S".  *  |[<>iirTHl  balanre-alicet ;  3",  traffic 
operadoni;  4",  faatnameT  and  ttclght  tnlk^^e;  and. 
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6*,  equiptncnl  a.nA  eRipi<r>'«o>.  A  wcond  tiorliun  of 
the  rv|»ri  rrliiKSio  ihc  filijiinit  cliiiracli-ritlin  ol  [lie 
ronJs.  *Llb  tilHt»tlc»  rcgiirOiii!;  IIip  liiilory  of  ctiti- 
atriH-lwii,  grjilM,  riirvH.  loodnay,  nint  IrM'ks.  TI.U 
H  fullowi-il  bj-  an  aiialjulii  «(  Ibn  fiiniird  <Ti>blKot  mil- 
road  ci>r|ioraitniii,  nnd  I.y  a  UiilHini'tit  tv^itntin^  tli« 
•RiQiiiii  ai)il  kiiiil  nf  tuf\  iiBi'iI.  Tim  luportco'ieiiulvs 
vttb  H  i-utiilt-ninl  lUlcmciii  at  tlie  asrcriiiciil*  pilot- 
ing hctnr^ii  illllfrdiit  rj!li".i<l  coiiiiuiliics.  iliiil  !>■> 
lw<«i>  tli«^a  C"ni|>iLiiiM  on  tliu  uiio  liaud,  aiiU  cii|>n'u 
anil  t)e«|>iiit:  ear  coinpnnica  on  lltu  other. 

Tlie  report  ljy  .Mr.  'l'.  0.  I'linly.  upon  ■leani.iiarl- 
golioii.  ojirni  villi  ^1  liiKturyof  Itui  atibji?!:!,  in  nliioli 
the  jtniffii'ft*  of  J«i'(.-lo|iiiit?iil  ol  thi-  «p(>cin.  the  Iilgli- 
esl  l)|io  of  irlilcli  i*  our  oroiii-Holiig  »ipjiii»lilp.  b 
briefly  ik«t(rlicil.  Tiis  inhk*  tbow  ll.«  miniltci'.  tmi- 
BRgo,  vnliie,  cnpiUl  iiifMIPil.  tvrvict.  and  Irnflii.'  of 
oar  stcDiii-vrafu  The  report  upon  cniijil*,  by  lli« 
Mme  auilior.  opcii>  with  ■  history  ot  canat  conitnic- 
tkiii  in  llili  fiiiiiiiry.  Many  p«»i»i*  at  ilio  pr«*piit 
■lay  nil)  >liiulil!r4t  Iil'  stirprlseil  lu  leitm  the  exleiit 
ti>  wliidi  IhU  clnH  vi  itiiernni  ImproTementi  <r»s 
putli«r|  iliuiiig  tlio  priloil  bcliTCcn  \fiti  And  IK4Q. 
Ttii^  total  Iriijiili  lit  canal*  coi<tl>iiMi-il  in  llil>  country 
was  ^.-iOS,'^  tnil«i,  cu81iii|:  $3l-(,(Ml.^.i3.  0(  tlll^ 
IiItTiS,';,  milw  hme  been  abtuidoncil,  >nil  a  lar|^  psjt 
of  lli«  rem.-iini)<!r  Ik  not  pajing  expcnwL  Ttic  il*- 
tUlics  cnnncclpil  with  ibl*  raport  jtlvp  flnanciul  »tAL«- 
tnonr*.  dnli'  of  coiistrueliuii,  dtrueniiou*  of  unal*. 
IlimI  llie  number  nnd  dimeiiiioiin  ol  luchit. 

The  report  upon  lelrsrapiiit  flpnn»  nftli  *  brlrt  iIU- 
conloiiof  thc*l«ti!tic*.  Tliottibi«acohlii1uni!rn«nil 
nnaiieial  «\Iiibil,  n  ilatement  of  votunie  ut  buriiieM, 
iiuinbrr  o(  employees,  niid  dMcrtptInn  of  Unci.  Tli« 
report  upon  i^kplionwi  la  ot  ft  Tny  timllar  <-b>ra<^trr. 
In  roKnrd  to  lhi*.U  tliould  l>«  bom«  hi  ininil  llial  the 
telepilUIll^  wns  in  iu  infaney  during  the  j««r  to  nliicli 
the  «lall>llei  rrfcr,  anil  lliat  Its  iih-  Iim  loerva^nl 
cnnmioiialy  diirinc  Il>«  y«ar«  wlilcb  liave  «Up«a?il 
*tnce.  Foiluu'iiig  tlili  rrporl  I*  a  [lapei  iijion  the 
po*laI-Iele»niph  wrvSre  in  forrign  eounlri«.  ivliich 
cannot  fnil  in  prove  of  Hrrnt  Inlvrrjit  at  lliii  tltne, 
tritrn  tli«  i|uettioii  ot  a  novcrnniont  tHrgrnph  I* 
bfine  uetlT«ly  agtialeil  in  tlii»  rountry.  Tliis  rcjiiirt 
lias  been  compiled  hy  Hr.  Itoben  D.  Lines,  mainly 
Ironi  Informalfain  rreclveil  (rom  the  lieaila  ot  liii:  ile- 
pBrimenls  uf  prgial  Icleernpli  of  forrlgn  cnnntri4'i 
IbniiiiL'b  our  repreierilalivet.  It  delallt  liio  hi-li>ry 
o(  the  poftal  leleprspli  ill  mrli  country  where  It  ei- 
iMi,  tknlebok  the  iu<*(bfid<  ot  bmtneM  ln:ui!igemciit, 
ntid  cnmpnn>a  Ibe  a<lniiniiilrali«ii  by  tlie  gavernme-nt 
irltli  that  by  privnie  linnils,  bull)  as  to  ltlll-apn(}«^ 
and  efflelcncy.  Tim  follawhig  eonnttlea  lupport 
t«lrgn|ili*  which,  Hlltrr  wholly  nr  In  jKirt,  mppiaiit 
privalv  iiii<iertak1n;;s :  Gr«al  Urilalii,  (i^rrnany, 
France,  A mtro.U angary,  lEuiaia,  Sniizcrlanil,  Bel- 
ginm,  Nellie rl.->nd>,  Snedcti,  Nonray,  Denuintk,  Tor- 
tii(nl,  Koumania,  Tnitey,  Itnull,  Japan,  Cnnailn, 
and  Nvirr  Zealand,  —  in  siMrl,  nearly  every  cltilis«d 
connlry.  In  imxl  eaaei  Ili«  leiugniph  liaa  b«en  Iho 
property  of  the  Mni?  lince  lu  inlnHluciion.  tint  In  a 
(Mr  catca  tlie  tiroiifTty  hna  brrn  puivbatril  finm  pri- 
vate owner*.     TliU  was  Ihc  caae  with  Groat  Urilalii, 


nbn  bnntiht  nitl  Ibo  Eclegmplt  cominnlet  in  ISTO, 
Tli«  piict' pa!<i  tor  file  properly  wat  biued  ujion  llw 
nel  eaniiiigi  in  the  year  rnitinii  June  VX),  ISlJS,  bj 
eapJtalliing  that  nnioiint  at  Cvo  percvut.  TlKJlnn*. 
fer  fiiim  pilvalo  to  public  lianda  Un«  been  fuiind  to 
\ie  nilviiMlajjL'Ous:  ns  nut  only  Iiore  the  ralei  been 
largely  rcduceil,  but  ibli  liciiaitnit'nl  haa  bi><-n  tnor« 
llian  leir-iiipporllnK.  liuiiii'.:  enrnt'd  in  twelve  y«ara 
irrnm  I8T0  to  IS9i  iuelusive)  the  miui  of  i'l,imO,fll>a. 
Thill,  buwever.  need  not  be  a  matter  of  «urpii»e;  aa 
Ilitt  tiulfoini  rale  for  twenty  «'or>I«  ia  (<\w  ulillllng 
|tireniy-flT«  crnM),  and  tbreepenc«  lor  each  addl- 
lionnl  Rv«  uunit  or  part  of  live  word*.  As  euuip:iT«il 
wilL  Iberloeiof  prirai/!  eorporalioni  In  tht* country, 
lbei«ralc*  are  bnl  iUtlc  lower  for  equal  iti'iancM. 
while,  H  ue consider  llie  ^realcr  density  ot  jmpiila- 
tlon  and  iLe  vastly  gieatet  volume  n(  bu>iiie»  done 
in  Eugliin'l,  it  uniild  urniii  Iliat  llieiw  rate*  are  tirlo- 
tit-ely  qnlle  a«  h\f\\.  In  niott  >if  tli«  •.■onlinvnlal 
oounirlim  iiiteaare  leM:  and.  In  all  eane*  wintry  lli« 
«tali*iiM  are  (■Even,  the  c\pense*  of  tlie  depailtaent 
have  been  emaler  Ihan  the  n-eclpt*. 
The  volume  liaa  a  \tr\  full  |t«ti«ral  index. 

—  Werlcinkii  stalM  [CenfraW.  me.f.  irJm.,  I88t, 
1(U|  ihat  tie  hnii  l>ecn  abln  to  itumoiikintlii  ilie  prM- 
piiei-  of  ibe  tii^live  varlaliun  of  Ibe  iiHlur^l  nerr* 
current  In  a  siiiuiiUteil  nene  by  mean*  ot  ilio  tel»* 
phone  ill  a  way  similar  lo  ihni  ilcsirrllieil  by  Bern- 
tie  In  luid  Schonlfllii  for  liie  niiiii<'k.  The  i^ualllyof 
tlic '  n-TVc-tiiiio '  obtained  doe«  nut  dittrr  fi-uiii  that  Ot 
tliu  leleplniiiio  intiBcle  tone.  When,  by  l)in5  a  Btrlng 
around  ii.  the  pliynlotuRlcai  conllniitiy  of  llie  Derre 
WW  dr»ltnyril.  ilie  peciillir  nerve-lone  caiiied  by  In- 
lernipilnna  of  the  negative  Tariiilioii  current  disap- 
peared, while  that  canned  by  unipolar  netimi,  and  of 
a  purely  ptiyiicnl  oilgln,  could  still  1>e  beard.  Tlui 
lailer  Ions,  brtucver,  eoidd  be  <ii8tinciil>tie>!  fimn  tlie 
ti'ite  pliy»lolo2tcal  nurre-tone  liulh  l>y  UR'aim  of  iU 
pectiliar  quality  and  by  tlic  faet  Ibal  It  lequlrcd  » 
Itteater  stnrnijtb  of  Mlnnihii  for  lis  pnidiiclimi  lliao 
tlie  fonniT.  CbeniloAl  and  ineebanical  vlliuiilalioii 
were  .-ilsu  tried,  and  in  each  cuse  a  deilnite  noise  was 
heaid.  When  the  nerve  wa*  tUmnlnteit  by  menu*  ol 
a  eonntant  enireni,  a  pccnilar  nolw  ««■  hoani,  In  «©■ 
onrilanee  with  tliu  Iaw  of  con  tract  ion.  either  at  the 
npeuiiig  or  the  closing  of  ihe  ciirreiii. 

—  E,  and  f.  X.  Spon  announce  A  pocket-book  ol 
electrical  lablfv,  for  Ibn  use  of  el^'clrlolniu  an<l  engl- 
noem.  liy  Julio  Mimru  and  A.  JainiuMin;  AlMoluie 
ol*c(ri('ntant]  niaKiieltc  nieuiureinenla.  reprinted  troia 
Xaturt,  by  A.  Gray ;  lUiidboutc  uf  xuiiUMy  inforina- 
tlon  tor  hoiucbohlctr*,  by  Hotter  S.  Tracy. 

—  The  deailiR  are  announced  of  Mr.  Ilii|;li  Powrll, 
tbrfiitt  Eiii;li»Lbopliciiinl'>con>tniul  ubjet'livesom  Ui« 
wnter-lmineriiuii  prineiple.  and  oii«  of  Ibe  founden 
ot  lite  Ilovat  inlcroMviplcal  loclety,  ot  whom  only  flv« 
now  ri'iuain:  anil  of  Ibe  venerable  l'rofe*>or  Sven 
NlliKun  of  Liiiid,  known  for  hia  BOiiloK>cat  work  oud 
Ml  Inveotlgailoiu  mi  the  prvbbtorlo  tnhabiiants  of 
SraiiillnavU. 
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^A  corn»)H)tulcnt  of  Xalttrt,  who  bM  OTlilrntly 
h>l  A  (ixmI  oppori  unity  to  siiidy  tbe  re>u]U  of  ilie 
KnkiUoit  oruptiUTi,  and  liat  niada  aixiiidiiigt  in  Uie 
ndghborbood.  miieit,  tb*t  fiiUcni]  of  Ibu  sixteen  nuw 
volouioii*  nlilclt  wczv  at  Ant  rcpoilctl.  ami  tli»  total 
df^lriKlloii  of  Kmkatox,  Iticre  l>  tlill  a  cun»iilenilil« 
portion  of  llie  iilanci,  utiil  tliat  Ibc  greattr  p«rt  of  ilw 
druiniction  tccia*  to  Imrr  conic  from  Ibo  wave  pro- 
du<^  by  tlic  criii'llon  and  tbv  f^lt  of  tlio  innMci  of 
■lalcrlal  irhlcli  witp  thrown  tr«iii  lliu  iiorlTi«rii  jior- 
IkiM  Of  till?  island.  KrakaLoa  al  it*  iiorlbci'ii  i-nil  iioir 
tbei  in  a  tIMp  wall  eight  liiinilrol  iu«Ii«  high;  nii<l. 


of  bU  mlinliig  Uio  tnitrrintPQilrncy  of  (lie  nutura]- 
blstory  •Mliun  of  tbu  Urilitli  niu»»tiiii.  Allbmigli 
abuul  eiubty  yeara  of  w-ff!,  be  i)  alill  vii^ruus,  and 
reaJ*  |iapcri  befoi'c  tlic  Jt-nnicd  »oci«llc>  at  nearly 
or*ry  iiM<«llnx.  Tho  c*Mbli"hmonl  of  a  iialural- 
hUtOTiF  tiiuieuiii  v&t  luni;  ari  (iliJM't  tor  nliich  be 
loilcil.  0>*r  Iwetily  ycai*  ago  be  iiiibtisbed  an  ad- 
ilrcu  'ou  n  national  miiiiCiiiii  of  natural  bltlory.'  In 
wlitcb  \iv  staled  Ms  \1«mi  rcUllto  to  IImi  iiwil  f'>r,  and 
tbe  |>ti>peri>r^aiiixivtiuii  of.  aiii-b  an  iiiititiiliiin.  Tho 
new  muietim  !■  iti  a  lotgc  degiTc  Ibc  mull  of  bU 
Ubor, 


baftn*  thdSrvpttoa. 
1663. 

^Vov.aoo 


ibaku 


»3 

•I 

M 


besie 


gltla/id 


/arialenS. 
laland 


IntMOmt^ 


fittVl  IM  tt  IMar. 


KrakatOia 
■sea. 


:buku 


ZMkIyi 


s 


■  ■  s¥ 


rs  lalantt 


rikalo* 


«1i«T0  I'M  'mrv  land,  aniindin^s  ot  llim!  )iiiiiilri;il 
and  sixty  metre*  bavu  been  made  witbout  liii<liM<; 
biittoRi.  A  \»r%K  pmtkitt  of  lbl<  inaterinl  n|>|i('DJ-a  to 
Iiaio  born  di!|H»ltcd  a  frwinlle*  to  the  north,  ni  shown 
liitlieniapw  by  ttio  now  islands  of  Sieei-sniid  ('itlniuj.ir, 
and  Ibc  slioaU  to  tlui  iiortb  o(  I.ang  I-iUnd.  irbieli 
•eems  to  faaee  be«n  about  on  tlic  bun  bi'Inecn  ibc 
nplicaviil  and  ilomifail.  ami  li-u  not  lieon  chnnt{rd 
lualerially  In  tXtt-  All  Itie  isliintl*  ur^  e-ivcred  uiih 
Allies;  Iho  duilruetiun  of  life  bavin;  huen  nearly 
comiilrlr,  ctcii  in  Scliiikn.  tbe  lint  pntf  lici  of  green 
•howiug  lliviitaolve^on  Ib^'unall  Mitiiili  f^rlbrr  north. 

—  Profesaor  BlcliarJ  Owen  lias  censej  to  be  a  coni* 
mnner,  liaTing  been  knighied  by  itie  Queen.  A  baii- 
i|iieL  w.i>  tc'Ttn  bim  by  bi>  eolle.i^nc.t  on  thi;  ^tstof 
JinuiUTiasft  lottuf 'arou'clicelcbraUononlbacVRnC 


—  Tbe  annual  tuiinte  u(  leclurci  (lii^en  undi-r  Uie 
BUBplcei  of  tbe  University  of  iVniujlranln  coniid* 
this  year  of  The  dcrclD|micnl  of  Ibn  honic,  by  Itov. 

K.   E.  Th |ifon:  Why  dotilon  MtisT,  and  liow  they 

wuilc,  by  U.  C.  IV'oikI,  U.U.;  Frral  aid  in  einergeii- 
cle*.  by  J.  W.  Wliile,  U.D. ;  Order  and  pragrMs,  by 
Mr.  A.  $.  Boiler;  Tlie  romance  and  roallilni  of  anl- 
iiial  locomotion,  by  Mr.  K.  Mnyhriil|!i>;  A  (iliinwf  at 
Ibe  luiTMt  furins  of  IJf«,  by  J.  l^'idy.  M.D, :  Cbcmlk 
try  In  the  incluilHnt  iirl*.  by  Mr.  .S,  P.  Smlllcr;  Tho 
crx-al1o«i  of  nn  empire,  or,  Tlie  life  and  worli  oF 
roiinl  Olto  con  llliinircL*,  by  Ur,  E.  J.  J.im*'«;  R«la- 
liun  of  American  (orvs's  to  Ani4-riu^in  [injitperiLy,  by 
J.  T,  Bolhrwk,  M.D. ;  lltiw  eleclrkily  In  nieniurcil, 
by  G.  P.  DurUr.  M.I).  Tlw  coune  began  Jan-  11; 
and  ft  Iccinre  nlll  be  ;;lvea  every  Prlduy  ovoninit  llU 
March  9),  oicnpt  on  Feb.  St 
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— Char!«ft  Scrlbner'*  Sono  Announce  nn  frnporUiil 
book,  by  froUtaoT  Aruolil  Uuyoi,  eniltlpd  'Tro*- 
lion;  or.  The  bibllckl  cusmo^ny  iii  Ili«  lisht  ot 
moilerii  tcl*iiCo." 

—  The  niol  chariot  llie  Norlll  AUanliC  Oc^an  for 
February  »hi>w»  &  ininllcr  number  of  wreck*  tlinii 
were  vit«ii  ''»  ihnt  of  \a»t  raontli.  Tlii?  tbkk  s<uii«i^ 
Ing  i)f  wretks  aloiiB  our  ciw»l  (rom  l'«p«!  llallirrHa 
10  Ni-v  Vork.  anil  ou  lliu  Jaiiiisi}'  vliart.  fartlicr 
UOrtli,  »«  ompnreil  Willi  llloje  clurtril  on  tlii?  Eiirn- 
pcmi  i-»Mt.  >t(rAct(  Imnii^illaiR  ai.tcnlion,  but  may  bu 
iluctulbc  nioro  fom|ile[r  inf'iniwl.ion  rncdtwl  by  ibu 
by>Iro([rJ|iliU-  nSke  fnim  vossyl*  enlt-riiiji  Amorie»ii 
))erU,  talbpr  tlian  to  greater  carclfMiit'ii*  or  n!Ckl«8»- 
ncoa  on  tlii^  liurl  n(  Amet'lmii  navlKalor*. 

—  Ilr.  II.  T,a*|icyn!!t  lias  bvi-ti  ;ippi.>iiiiecl  jirofi'Mor 
u(  niitivi-aloiy  In  tbc  iiiilverilty  ul  KM.  ami  Dr.  F. 
Kiinz  o(  Ileriiii.  protwsor  of  botany  iit  Ilic  iinlver- 
eiiy  .11  Ccrdoba  in  Uie  Ar^uiiiif  H'^jinbHr. 

—  Otura  million  vifrilcni  pnucil  Ibc  lurn»tll«  ot 
ilicSoutti  IvenitiiKl<Miiuu«eiiiii<JiiriiijcI8^;  antlHlnM 
Ibe  o|Hjniiig  "f  the  mmi-um  hi  Jiiiiw,  1857.  tli»  nnro- 
b«r  of  1  i>iioni  In  Matnl  to  liave  bcvti  ^'>,6T5,9I3. 

—  TliccdursoiiCjiriictical  lewona' In  antbropoloKy, 
at  iliB  I'arknr  memoriat  mjence  tla*s,  bi-^aii  J*ti.  it, 
and  will  -'11(11111110  1o  MaiTit  30.  Aniouu  the  subjiM^U 
of  tht'  visnp  lo  be  OI«i'iiui>'il  nc  llnd  *  Intniil  rduca- 
Ikin.'  '  I.niigungp  nn>i  lit  evclntioD,'  '  llcrrdlty,'  And 
'  AllDjiaiby  w.  hoiiioeopnlli)*.* 

—  The  aunital  walch-iriaU  undertaken  m.  ibc  TaIc 
ooth'gf  obsurvBlory  lor  till'  cuconmapnirnl  of  liorolojy 
»rv  niiw  In  progres*.  and  watchCBOrmarini;  tbrnnnm*' 
Icrs  whuRO  record  tit  to  appear  In  till*  yntr'i  obrwrva- 
tory  rvporL  will  bit  r<ip«1VRd  not  laK'.r  than  April  15. 
Tlic  rejion  i*  piilil]<-hcd  ili»  lailirr  p.-wt »( .lune.  Full 
|jai1ic'ilaro  of  tlie  i-undilkms  of  the  w»leli-irinl>  vrll) 
bs  (nrnl'hcd  upon  applioaiioii  to  ibt  nccrtfiaiy  of  Ibi- 
obHtrvoiory. 

—  Dr.  Elnnjaiiiin  Htiarp  ha«  be»i  appointed  pro- 
feisur  of  biwcr  iiivcrtcbrata  by  Die  council  of  the 
Academy  of  iialiiral  ncimcea  of-  I'lilladclpliia,  Dr. 
Sharp  in  a  griiduatr  of  the  ITnivcrFlly  of  IVnnafkn- 
ii<d.  fri'ni  wbti:1i  lie  rfcrli-ed  Ih*  itctirees  of  Dit-tor  of 
meillcinu  ami  Dorlor  of  pbllosophy  in  I8S1.  Hn 
■fierwBTda  studi«il  uniltr  l.curk.iri  In  I^lpKlg,  ntid 
uud«r  Somper  In  the  University  nf  Wurtbnij!.  He 
took  hit  ilfvt«a  from  Ihf  latter  after  prusetiiUi);  a 
tbuU*  in  (i«rtiian  on  the  analomy  of  Aneylui.  A 
trtinotiitlon  of  Clii*  memoir  luit  been  pnblUhrd  111  tho 
prooecdlns*  of  t1i«  •caderoy.  anil  it  ('oii>id(>rod  an 
iinporunt  idtltifon  lo  our  kiiowlrdgc  of  Ihc  group 
of  aniiiiala  dewribed.  Dr.  Sburp  irn»  iirauted  the 
privilege  ot  stiKlyinic  at  the  BarArian  uMn  in  ibn 
ZoulOjtlcal  ilatlnn  al  Naplei,  an  honor  nirely  ur.inteil 
a  (oTClsuer.  |)r-  Sharp  pro|H:>iici  dellvrrina  Icctnrvi. 
ilitrlng  Ibc  couiinti  spilnj;,  on  Ihr  lower  fornm  nt  life. 
The  conrw  irill.  In  noine  deyree,  »iipply  the  I«fk  of 
biological  Inilnietloii  in  rbilodelphla.  nhlcb  has  rr- 
ecntly  been  th«  Mibji'ot  ot  pnblle  coinmeuL 

—  Bariiiun's  '  white'vlvphaut'  arrival  at  the  2o<'^ 
logical  garden*  on  Jiui.  IT.  since  ivbiuli  Iltn«  11  haa  ><• 
tnu-led  iHUcb  attention.    To  call  llic  elephant '  whll« ' 


Ik  certainly  to  nse  that  term  In  a  r«ry  broad  aenae. 
The  general  color  of  ihc  animal,  whieh  U  a  male 
abou!  irveii  fent  high,  U  a  Uglil  gr.iy,  i<erhu|i9  athade 
lighter  tbaii  1»  ii«nal.  'Die  only  purl"  wliicb  approach 
ubile<  arv  (he  lip*  of  (he  rsi'g,  itie  bn-aat,  a  apace  tu 
front  of  and  beliind  the  eyrs.  i.lie  niidilh'  of  the  for«- 
lieaij,  and  a  (pace  iind«r  Ibe  earo.  The  colcr  In  these 
rt-Kion*  U  a  »ori  of  doll  fle»liy  tint,  alihi-ugh  the 
blotch  ou  the  forehead  lia*  a  browiilib  liiige.  Tbe 
blolcbe*  are  very  irregularly  margined,  and  plenti- 
fully aprlnklcd  with  Miiall  >|>oi*  of  the  nornin!  tEray 
of  ihe  body.  A  roiicli  more  rMiiarkatile  fealnn!  Iban 
lh«B  slight  irregular! lies  of  color  U  the  length  of 
tli«  tall :  the  lutt  at  Its  extrrmtty  all  but  toiiehi-.i  ili« 
ground.  Thi-  elephant  appears  lo  be  In  nKecllaNt 
condli.lon,  and  has  line  p<iliited  tiiskt. 

—  Ujion  the  reaiguatiun  of  Profeisor  (now  SlrJ 
Richard  Owen  from  llio  aupitrin tendency  of  ibe  Krit- 
Uh  ntUMum.  the  truateea  of  ih.it  ln*tltiiEinn  haT* 
unanlmouily  rboien  FrofeMor  Wllliani  II.  Flower, 
LL.U..  F.RS,  F.Z.}%,  etc.,  to  he  his  ^ucec<sur.  In 
acci;ptiug  Ibis  puBitiun,  l'rof<ssor  Flower  will  proba- 
bly icver  hli  cooiieciloii  with  Ibe  Muiruin  nf  ibn 
Itoynl  rollrge  of  siii'gaon*,  ii(  whloh  lie  h:i*  been  for  n 
number  of  jeiirv  the  i.'ori^rvator.  In  the  laltor  po«l- 
Mon  he  al-o  incceeded  ['rufeitv>r  Owen. 

The  eirclion  of  TrofeMor  Flowrr  to  ibe  prominent 
and  re*pon«fl>le  poil  nt  wtperlnleiHknt  nni»t  K-  re- 
Cardcil  a«  a  lery  happy  m.i.'urrence.  Ills  numei'otia 
ooulribulion*  lo  miuninnlogy  (rspi^cially  totlie  knowl- 
edge of  Ibe  cL'tacea)  and  lo  oilier  branchea  of 
in-'jlogy  entiili^  bini  lo  Ui<- hijli  rwnk  which  be  butds 
in  Kiijiluud  ami  thruLighoiit  [be  neietitlfic-  world.  Ul* 
ndminiiiirntlve  nbiliiy  Is  amply  dliplayiil  in  itie  pcr- 
feell.iii  to  wlileli  he  lin*  biviughl  the  arnuigcmnrit  of 
the  e"l|eci!iin*of  ihe  Ito\»l  i.-oMe):e  of  nirge<inK. 

The  k<!^wi«  of  Ibe  Several  ileparlineiils  of  Ibe 
Knlunil-hiiliiry  mmeutn  wbo  are  iie.\l  In  rank  to  ibi- 
KU perl ntpn dent  are  a*  follnwi;  keeper  ot  Koulogf. 
T>r.  Allipn  fiiinilicr;  ajilMnm,  Arthur  O.  Butler; 
keeper  of  Keolo^y,  Dr.  H.  Wuiidward;  uHiistaul.  R. 
EtheiWae;  keeper  of  mineinlogy.  I^  Fleielirr:  keeper 
of  b(.UIi),  \V.  CarrnlbiT*. 

rr<}fo*«»r  Fhiwci  i>  nt  preaent  eiigatin]  hi  Ihe  prepa- 
mlioD  of  a  nLTlea  of  lecluri-t  on  antbrT>|>»logy,  lube 
delivered  In  Ihe  eomliig  tipHug:  In  the  publlcallnn  ot 
a  complete  calalogiie  lit  the  enllofllun  ot  the  I'ollep 
of  iiurgeon-;  and  of  liutiieroun  ^clenlilk  paiwrH  of 
tmpurtaiire.  notably,  oue  u|H>n  the  UelphiniJac. 

—  The  uxib  faicieulu.-i  of  Ur.  Flsln-r'*  Jtunuel  dr 
cxii^A^JMi^ie  li.ix  api-eareil.  earryjiij:  i lie  work  from 
8iphonnna,  Throni;)!  (be  opi'tiliobranchK.  iiucleo- 
brancbs.  and  lo  the  beginning  of  ihe  prufiobrancbi. 
Including  the  To]i<i|jloi.i.B  and  IChaebigloxm  ai  far  at 
lb"  VotnildM.  The  ebaracier  of  tliv  work  is  fully 
niulnlaineil.  or,  if  any  thing,  becumet  uiure  satJtifac- 
lory  an  the  belier-itndied  group!  arc  lakcn  up.  .\bout 
Ihree-IlfUit  of  tlie  woi'k  hoi  now  a|>i<earril, 

—  I'apiliu,  a  journal  detuted  solely  to  Lepidoptcra. 
and  publiibcd  for  lliree  yean  as  the  organ  of  llie 
New-York  entomoiogieal  club,  under  the  luperln- 
wndcncc  of  Ilr.  Henry  Kdwardu,  I*  to  be  tr.tii><rorr<'d 
to  lliiladelphia,  and  wdited  by  Eugene  M.  Aaron. 
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PRII>AY,  PKimUART  3S,  IS»*. 

COMMEST  ASn  CRITICISM. 

It  w«s  ,in  olti  theory,  tniight  in  t«!xt-lK>oks 
of  pliilosoptiy.  Ihivt  tUc  conuliisiooe  of  mnllic- 
matics  were  «b«>Uitely  certain,  — qaite  exempt, 
in  fnct.  froiu  Uint  liabilUv  to  error  which  so 
trcnit>l(!)i  our  voi)i:Iuaioi).i  on  other  .tiibJecU. 
Yet  iliisagrccmciilii  iiniong  inatltriiiulidand 
Upon  the  (Icmotistrablc  rvsiiltx  ofllicir  itdiriiuv. 
ereo  if  rar«.  ate  not  irholly  unldionn.  A 
remarkable  cam  of  tbia  sort  is  iiuir  s<M;n  in  a 
diacuuion  whicb  has  been  going  ou  eince  last 
sunnnvr  in  tbc  Itoral  astro noinical  society  of 
London.  Mr.  K.  J.  Slooi>,  pn-sidciit  of  (be 
BOdcty,  and  director  of  llic  It.'ulclilfu  olwcrva- 
torj'  at  Oxford,  infonncd  tiie  society  that  he 
had  delected  a  serioua  error  in  the  astronomical 
roeftsurement  of  time,  arising!:  fvom  the  sub- 
slitntion  of  Le  Verrier'a  tables  of  the  aan  in 
the  Hritiah  natiUcal  almanae  la  18GI  in  place 
of  tlic  old  ones.  'I'o  thi*  taunc,  he  i-lnimed, 
were  due  certain  estrjionlinary  errors  in  the 
tabli^  of  the  moou.  whicii  had  pcr|jluxcd  a«- 
Ironomers  for  the  past  ten  years.  Attbesame 
tiiuc  Iw  cuuiinuiiteAted  to  the  Koyal  society  au 
extended  iDcnioir,  in  which  tie  gave  oeveral 
elaborate  demonstration*  of  biM  riew*. 


Tliesc  p»[>cr9  no  itooncr  appealed  Ibaii  the 
new  theorj'  became  ibe  object  »f  nllack  on  n\\ 
nidca.  Siicb  astronomers  or,  Aiiy,  Adams, 
Cavity,  and  Christie,  in  England,  as  well  as 
llieir  Fivnch  neigfalxtrs,  published  elaborate 
refutatioiUi  fhowiug  that  Mr.  Stone  was  wholly 
mistaken.  Hi*  earefnity  prepared  memoir  was 
refused  admission  to  the  l*hil0M>pliical  Iran«- 
aclions.  If  mere  nninbcrs  or  authority  could 
hftTC  scttkd  the  rjuestion.  Mr.  Stone  would 
have  bcvn  crushed  ;  but  he  has  so  far  main- 
tained hut  gn>U(id  against  hts  numerous  oppo- 
oeDtB  with  a  piTMererance  whieh  we  cannot  but 
admire,  how  little  soever  wc  may  khare  hi» 
Ko.  u  -  IIM. 


riews.  After  going  on  for  eight  roontJis,  the 
diNCUKHion  itcenta  to  be  oa  lively  aa  ever.  Ita 
most  cnrions  foature  ix,  (lint  tlie  <|ucslions  in* 
volved  aro  purely  malhvTnaiiciil.  'I1ie  new 
tables  of  Ibe  sun  make  Die  year  shorler  than 
the  old  ones  by  about  one  and  a  half  Eeooods. 
Ur.  Stone  claims  that  the  unit  of  time  Is 
clian|ic«t  by  this  tuuno  amount ;  thai  I»,  thai  wc 
are  using  n  new  meaiinrcof  time,  wbtch  is  gain- 
ing on  the  old  one  at  the  rate  of  tlireo  seconds 
every  two  years,  so  tbat  it  has  gone  ahead 
thirty  seconds  since  ]8<i'l.  His  opponents 
clflim  Hint  thin  is  absurd,  siuee  it  is  nut  liic 
ytair,  but  the  day,  which  is  taken  as  iJie  fiin- 
dnmenlnl  unit ;  and  the  change  in  the  length 
of  Ihc  day  is  totally  inappreciable.  As  yet, 
the  dispute  shows  no  si;;ns  of  approaching 
its  end. 


It  is  stated  that  the  outlines  of  the  plan  for 
the  Oreely  relief  ex|>c<lillou.  approved  by  the 
Xttvy  deparlnient.  are  praclicallj'  a*  follows : 
tbo  relief  party  to  go  north  in  two  vesBels, 
reaching  Upernavik  not  later  iban  May  15; 
llieneo  to  Littleton  Island,  endeavoring  to 
a\W-n  communication  vrllh  the  Eskintos  at  Cn|H3 
York.  A  depot  with  one  year's  sti]>[ilir9>,  coal, 
clothing,  boats,  and  a  steam •  Ian n eh,  should  be 
established  at  Littleton  Island  by  the  first  ship, 
and  left  in  cliargc  of  an  officer  and  two  men. 
This  ve»iiel  would  then  approach  the  borders  «( 
the  pack,  and  push  northward  at  the  lirsl  favor- 
iiblr  opi>ortiinily  ;  the  second  vessel  to  cniisQ 
about  th<r  edge  t»f  llie  ice,  and  bold  herself  in 
readiness  to  estflhiish  another  depot  onshore 
in  case  the  first  vessel  be  lost,  and  the  second 
reijuired  to  procee<l  northward  in  her  place. 
Should  Smith  Sound  be  comparatively  open, 
the  Brst  Tcasct  wilt  proe«'i-d  to  form  secondary 
depots  at  or  near  Wiudiiu^on  Irving  Island. 
Cape  Collinson,  and  Carl  Hitter  Bay  ;  the  seo- 
ond.  afler  making  a  depot  at  Ca[>e  Sabluo.  to 
proceed  north  not  farther  than  Dobbin  Bay. 
uqIl-^s  required  by  disaster  to  the  first  vessel. 
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Ill  the  latter  case,  before  proceeiltng  Tttitlier. 
the  Becoiid  vessel  is  to  Uind  her  bouse,  two 
boats,  and  a  rear's  aupitlies  for  ihe  whole 
(mrty.  in  The  vicinUv  of  I>i)hhiii  Bay,  Should 
liol.1i  ^-CKKt-ln  nvoid  diNiKtor,  j'ct  not  mucccmI  in 
coiiiiniini(t:itiii<;  with  Grwly,  one  is  to  winter 
in  Fianlclin  Pierce  Bny,  and  the  other  near 
Littleton  island.  The  coast  is  to  be  examined 
on  ilie  way  north,  and  cairns  enclosing  notices 
of  till!  relief  party '»  plans  evtahlislied  at  pronii* 
neiit  points  On  both  eoa»t«.  The  navnt  veitKCl 
or  lender  is  to  go  as  fnr  as  I.iltieton  Island  or 
Cape  Sabine.  Whalers  and  sealers  are  to  be 
asked  to  keep  watcb  of  the  loc-floes  for  nuy 
drifllu^  party.  Ii  is  also  suggested  that  an 
udvanc«  iihip  be  sent  up  slitl  eiirlier.  if  |>o«ibl«, 
to  relivvR  the  Oreely  porty.  if  by  niiy  ehuncw 
they  should  have  reached  the  Danish  settle* 
ments  or  the  enlranci'  of  Smith  Sound.  It  is 
stated  that CommaDderW,.S, Schlpy.U. S.N. , 
has  been  aelecit«d  to  take  charge  of  the  expe- 
dition. 

In  many  respetts  this  plan  seems  well  con- 
shlcred,  and.  in  proper  hands,  likely  to  suc- 
ceed in  thi-'  desirod  object.  It  may  be  doubled, 
however,  if  the  projectors  fully  realize  the  iii- 
advisablHly  of  too  gnrat  haste  in  attempting 
to  proceed  northward  of  Littleton  Island,  or 
the  stmng  probability  that  no  satisfactory 
0]>porl[inily  for  northward  progress  will  occur 
in  Ihe  nntnrul  course  of  things  much  before 
Ihe  end  of  July.  N'othliig  would  be  i-asivr 
than  to  grind  up  two  or  twenty  of  the  utron- 
gcst  ships  by  pushing  them  into  the  pack  too 
early.  On  the  other  hand,  a  proper  method 
of  early  i«licf  preceding  Ihe  time  of  navigntiun 
—  nutnety,  hy  small  eonslwi.se  boat  and  sledge 
part^e«  combined  — does  not  seem  to  haix  r«- 
ceivcd  .iny  consideration  in  the  report.  Such 
parties  would  be  much  more  likely  to  get  early 
infotmalion  than  any  number  of  vessels  en- 
tangled In  the  floes  off  shuie.  ft  is  <^e^lain, 
from  all  previous  oxperlenec,  that  ihe  ehatioos 
are  greatly  in  fnvor  of  llmling  the  party  on  th« 
trcstem  shore  rather  tlian  on  the  Gi-eenlan<! 
coast.  The  probability  of  their  baring  been 
»bl«  to  reach  Littleton  Island  is  loflDiteBimiil. 


We  hojH;,  that,  in  addition  to  the  govern- 
ment expedition,  a  large  reward  will  at  onee 
be  offered  to  any  one  who  may  succeed  in  res- 
cuing the  party.  This  would  enable  private 
parties  to  make  their  preparation*  for  huuIi  an 
attempt  before  all  tlic  whalers  and  scalers  have 
led  jiorl,  would  gnratly  inercflse  the  chances 
of  u  resenc,  and  would  put  all  parties  on  their 
mettle.  To  neglect  this  precaution  would  be 
almost  criminal. 


Its  bright  lands  lilie  Australia,  where  sun- 
shine is  sometimes  so  prov.-ilent  as  to  give  rise 
to  eomplatnt.  it  would  seem  that  the  advent 
of  Uw  rain-doclor  should  cause  no  alarm.  Mr. 
Itussell,  the  government  asironomer  of  New 
Soulh  Wales,  has.  however,  gone  a  long  way 
towanl  discounting  the  endeavors  of  this  well- 
minde<l  Individual,  notwilhstandiog  his  offer 
to  work  r<-nsonal>Iy,  as  it  will  appear  to  notoc, 
with  »itniglj-corin«,  with   cannon,  with   olec- 


Tiit;  destruction  of  the  forests  Is  fi-equentJy 
assigned  as  an  cfflcient  cause  of  frcslicts.  But 
all  the  primeval  forests  which  covered  the  I 
hcjid  waters  of  the  Ohio  <lid  not  jtrcvent  fresh- 
ets, nor  <«uld  lliey  under  certain  combinations 
of  ctrcumilances.  A  wide-spread  storm,  with 
heavy  mill  on  frozen  ground  and  snow,  sui-h  ait 
lo  raise  all  lis  tributaries  at  once,  must  Inevila- 
bly  cause  a  fltxxl.  The  Hoods  of  early  days 
were  of  lonjter  duration  than  those  of  to-day, 
by  n-jwiiu  uf  tlie  forests  standing  upon  the 
river-hotlnms  and  adjacent  banks,  which  lie- 
came  lliled  with  mailed  drift-wood,  forming  a 
tangled  mass  which  obstructeil  rapid  flow,  and 
through  which  tlie  water  found  its  way  but 
slowl^^'.  The  most  serious  effect  of  the  denu- 
dation of  the  land  is  the  increased  erosion  to 
which  it  is  exposed,  by  which  llie  fertile  soil, 
unprotected  by  vegetation,  is  swept  by  the 
rains  Into  the  rivers,  and  lost.  The  magni- 
tude of  this  loss,  and  the  great  erosive  effect 
of  water  on  the  clay  soil  of  the  west,  can  only 
be  realised  by  those  who  have  ob.wivcd  the 
tawny  floods,  thick  with  mud,  which  flow 
through  the  deep  and  wide  valleys  which  the 
western  rivew  have  eui  in  the  soft  earth. 
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tnciA  mxRhInt*s,  witlik!tci'.«tv.  BtitMr.  Kuk- 
sdl  prvdicU  his  speedy  los«  or  pcKition  in  Ihc 
modem  social  scale,  if.  having  no  oorrecl  un- 
derstanding of  cause  and  ofibct.  b«  pretends 
to  pull  dovn  ibc  ctoiida  wSiIt  a  wire,  or  Aighten 
tbeiii  with  a  few  oruckcn.  In  tliiK  tiabit  of 
belift'f,  ii|)parrDl1v  so  thoroughly  ingrained  in 
liuman  nnturo,  that  a  compaiativoly  slight  nrli- 
flcTinl  commotion  in  the  atmoaphere  ia  enough 
either  to  bring  rain  out  of  a  olear  aky,  or  to 
snpe  rind  lice  ii  eaten  in  violent  stormii,  tlicrc  ia. 
It  must  be  coofcsscd,  somethiog  akin  to  tlie 
popular  conception  of  homoeopathy.  But  in 
countries  other  than  Aitstralla  it  may  Iw  pos- 
sible that  the  necea«ar)'  oondSttoit  of  unstable 
equilibrium  ia  moR!  rrwtiitnlly  atlaluc^I.  when 
artiticial  ruin  might  be  n  matli-r  of  vany  pro- 
duction. For  AusCriitia,  however,  there  can 
be  lilttc  doubt  that  Mr.  Itusscll  is  in  tbc  right ; 
and  when,  as  be  remarks,  so  many  propooaU 
are  put  forwanl,  some  even  going  ao  far  as 
to  propose  that  bis  government  should  lake  to 
canrionadiiig  the  sky,  it  is  time  that  some  one 
took  tli«  matter  up. 


The  rbibidelpbia  papers  are  vigorously  dis- 
cussing Dr.  Ilan-iaon's  plan  for  a  biological 
institute  in  that  city,  iind  ibe  outlook  for  It 
appears  fkrorable.  The  only  exception  tbat 
has  been  taken  to  the  plan  has  hc^n  doubt 
U  to  tl»e  desirability  of  creating  an  independ- 
ent institution,  wbeii  Ibe  work  might  better 
be  inlnifttvd  to  ttie  idi-cady  i-xiating  academy 
or  nniwrsity.  This  is  cnmpnratively  unim- 
portant :  what  is  cswntial  is  a  Mcpirate  and 
ample  endowment  in  safe  bands.  Vet  it  must 
be  said,  that  nettlier  of  tboee  establish  meats 
carrir*  on  its  work  primarily  for  the  training 
of  \uvf.»tigatoT»^  which  lit  the  special  aim  of 
the  proposed  instilutv;  am)  aucb  an  Institute 
Pliiladelphia  absolutely  requin-H.  if  it  woiiUl  not 
lose  the  position  il  baa  long  held  in  American 
science.  The  academy  certainly  has  ncitbcr 
room  nor  funds  for  the  purpose  ;  and  being  at 
tills  tnomenl  before  the  public,  asking  for  a 
large  sum  of  money  for  building-puqjosieH,  only 
to  cany  omt  more  fblly  work  in  which  it  has 
long  been  engaged.  It  would  be    hampered 


ratlier  than  aided  by  tlie  partial  endowment 
wtiieh  would  probably  resntt  for  eittier  pur- 
pose.   

Tne  legislatures  of  Virginia  and  Maryland, 
stirred  by  the  approaching  failure  of  tbe  oj'a- 
ter*crop,  me  moving  for  prolc^ion  for  tlic 
bods  in  apparent  good  faith.  Sometliing  will 
doubtless  be  done ;  but  tlie  devastation  bus 
gone  ao  far.  tlial  no  Iinme<liatc  trapiovement 
can  reaitonably  be  ex[>ecte<l. 


RcTunsntM  to  tbe  question  of  the  use  of 
copper  as  a  prophylactbj  in  cholera  cases,  so 
much  discuKi'd  during  Ibe  recent  Bgjpliau 
epidemic,  Mr.  Vulpinn  prcwnteil  a  note  to  the 
French  academy,  at  a  rt^^-nt  meeting,  writ* 
ten  by  Mr.  Axel  Lamm  of  Stockholm.  .Mr. 
Lamm  stales,  tbat  it  la  a  fact  that  tbe  workers 
in  llic  eop|x^r-uiinir!t  of  Fablun,  in  I>aleearlia, 
did  escape  during  the  epidemic  of  1«3I.  Judg- 
LBg  by  this,  plaques  of  copper  were  tried  aa  a 
remedy,  placed  on  the  stomachs  of  tbe  iialietit'* 
in  tbe  cJioIera  hospitals.  The  only  reauil  was 
the  formation  of  vei^lgrla  if  the  plaques  were 
not  property  cleancil ,  mid  eoiiseiiuent  ulceration 
fh>m  its  caustic  action,  l-'ulibm  baa  eacaped 
five  or  six  times,  bowcvcr,  when  Stockholm 
bas  not:  and  )Ir.  Asel  T.amni  snggixts  tlie 
tJOssibilUy  of  tbe  great  amount  of  sulphuric, 
ncid  gns  in  the  air  being  tbe  reason,  but  b« 
has  not  a»  yd  made  anj'  lurtlicr  Investigations. 


LETTERS   TO  THE  EDITOR. 

','  OirTttptndt»ltar*nvmtUdl*btm»ir1nfMptMU.    7M 
ori^r*!  auniiU  in  aUratttrfttndiffmV'tfV^J^^H'- 

Macrosporea  In  the  rocks  about  Obloa«o. 

Sl.NCK  tubniiltiii);  ihe  coiiliiiltleo'l  rept.rl  on  lllis 
subject  (see  n.  S37)  tu  llie  Clilcigo  acttiiein;>-  of  stieiice. 
Ibar«  aommueJ  llie  ia»««llK«Uon  of  drift  malcfial 
in  lhl«  viciiiily,  ami  f(om  other  parts  of  the  nnrrh- 
woit.  So  f^r  iV  ox^imlnnd,  all  at  the  clujr-  on  the 
we*t  shore  of  L»k«  Mlduf^iui.  froiu  Kuii<ji>>i»,  W[>., 
on  the  uortii.  O  tlm  liiiUniin  tiale  lini^  uii  the  j>»iitli, 
eonlaui  an  ahiiiiil.-iiiffi  at  the  disks,  or  iiiai.'njfii'>tw«, 
referreil  t«  In  tliiu  [mpcr.  both  free  in  lb*  clay  anil 
inirilu  in  t«win»nt»  of  sh»le.  Tbe»ecliij»raiiff"'froin 
some  wveniy  feet  nboro  t1i«  level  of  Liiko  ItllolilKan 
Lo  {I  aui  aJvlnnl)  iirer  two  liumtreJ  feet  tK<liiw  li» 
surface. 

lu  the  ^lamlriBllon  of  elaja  from  ntlur  locslltlM,  I 
gel  some  very  nncJLpecled  resulls.  In  mvcral  sppcl- 
ineiit  ot  *bJDa  bowlder  clay'  Icinilly  mmiL  to  me  by 
Prof.  N.  n.  WhiclieH.  slnie  jteulojilst  of  MIniwsoW. 
anil  "taken  from  fourteen  to  t wool j-onc feel  below 
iljo  iurfM«,  when  Uiggiag  a  well  al  Lftriiflcl.l,  Meeksi' 
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count/,  Minn.."  1  (iin\  an  ahiiii(t»nei'  nf  m.icroRporea, 
bexidvi  ai'vcrat  i|icdM  tt  fonll  rlilviipmlii.  fraiciiieiiU 
■)[  DiatuiUAiVitu.  mill  ntlicr  Orjf.iiiio  rrmn-liiii,  A,nd 
i^vEi'al  »jjfi'ips  of  wrll-jimtprrpil  juui  rliarocltrUll*: 
Fomniiiiri.TiL.  —  Miioiiaalhnni.TrxliilitrliiKlolinRaiLiKl 
liutnliik  Glubui.i  u  IdonUflcd  liy  ProfrMor  JotniJi 
lit-iJy,  who  adviir*  mc  IbK  IhcMi  form*  amrrt  Iit- 
iiif;And  ciMniuoti  In  IliP  Atlnnllc  Occinit.  A  disktnnn 
Willi  cr«iiBh-  margin,  tniich  rnuimbllng  Lite  loiica  of 
an  iufuS'triAii.  i"  "jiillp  abundant.  It  III]  Urge  qiuiill- 
ti%i  of  furius  nni]  fras'"*Jil»  imt  ypt  I tkt. titled.  I  prc- 
•uiue  ibui  iliwf  fiMiiU  are  m'i»iiy  drrlscJ  (win  tli* 
crvtiM'eouH  forniali'->ii«.  o(  whii^h  Iho  JlliincioU  clny> 
CMiIMiii  Inr^v  amuiiritB. 

From  curvfiil  cbitnalinii  nnd  compariion.  nnd  lUe 
great,  ■inilbritii  of  miicli  o(  the  coiilciits  ol  llic  Uin- 
ncsota  cliiys  with  wlini  I  find  oimclatcd  uiili  Hip 
niacTO«|i<}ruii  foiiiul  lipiv.  K  am  confident  tbst  I  ilinll 
TOt  Snd  in  lb<<  Miiiii<.-»ota  inlays,  iiiiiu(led  with  Vie 
l''(ii-.iiiiliiir<ira,  etc..  of  Ibe  crvtaci-oui  ^nualtOD.  th« 
(boln  and  mafrosgioivi  uf  tin-  Dfi'onian. 

.\ll  nl  Ibn  fostils  yet  iilviillfml  iu  the  Cb!cagi>  or 
Hmn«*ii(a  clay*  ar«  uudu^ibit'dly  of  tiiarint^  orisiti. 

B.  W.  TiiuUAK. 

CtllCDgO,  Fkb.  tl. 

Raro  VannODt  btida. 

TJie  work  i>f  Pidlvciiiii:  inHli^riiil  for  u  list  of  Vcr- 
monl  bii\li  hiu  rm-i-nJeJ  kuiikt  nulr*  ut  jKirlicii  lar 
Iniuiwst  to  (iriilihc>lo«ic:il  uudvriis.  <^iii[«  a  imiitliM 
of  rare  or  hllhfitto  uuobservi-d  »|WL-i(4  liave  bL-mi 
found  to  bo  n'giilnr  (iiiuiDitr  liajtrm  in  cerlaiu  IciuuJt- 
tlM. 

The  orang<>.craiTii<<d  irnrM^i'  (IIi'linlulbDpbaea  ce- 
UW  S-iy,  Bd.).  a  rari-  Hraajli^r  t..  N.-w  Eiiglitnd,  hae 
bwu  dp[«clal  brvcdiiig  in  tinxll  imiiibura  at  ItJnnd 
Lukr.  Uoiiul  KlltliiL^iiin.  and  ut  l.ak<>  BonoMMtn  iii 
CHXtlvlriii.  In  iltc  Ulirr  Invaliti,  hIi«»,  Iho  bTarkpoU 
warblrir  (Di-nriroeaiJlriai.i  E^on"i.ii#  a  c.>mtn<iii  fiiim- 
niifr  nrsidonl.  A  spopljtn"ii  of  ilin  rAn'  l'.iiiii*<-tl- 
cut  wxrl>I«r  tOpororals  nsllln  U'li*.,  tld.|  was  laknii 
al  Kutlaiiil.  .A|iril  31.  ]ST.>.  Tbb.  !■  proliaMy  tbn 
Aral  piiblisbrd  record  nnrlh  at  Mauacliiiioitir.  Al 
Uiirlingtoii  1  noted  aeicral  SockR  of  tlie  Hobi'mian 
WAxwing  (AiupeUi  |;atTulua  L.),  Nov.  •£•,  lSM:f,  nnd 
Jan.  21.  iSSa. 

1'he  ioKgerlieiKl  slirlke  (I^nitia  I.udoviclaniif  I^| 
U  a  iwzular  reeiUfnl  in  ctrtnin  dUlrlcti  In  iiinimcr. 
Scveinl  iipsl*  bave  been  f.mtid  al  Dniidon.  Riitlani!, 
and  nlsnwlierv. 

WhlK^whiKed  crosiWUs  (I,"xia  leijcnplera  Gm.) 
cumr  frcqiivnlly  In  n  inter,  aiid  lotnn  art!  knonii  to 
lirvcd.  Tlie  discovery  of  two  neiia  wUli  youna.  at 
Lunenburg.  Marcb  23,  1S7»,  by  Mr.  W.  B.  Dalcli.  is 
tiolnblr. 

Tbn  ptne  linnet  or  Ani«n(':in  »i(ikin  (Ctirj'ioiniirii 
plniii  n'lln,,  liji.)  UM1  found  nesting  at  Rnllaud,  May 
15,  I87U:  aiT'l  Mr.  I>.  C.  Worreiter  ditcovered  Iwo  of 
Ihvir  nuu  al  llarlland.  Urn*  was  built  in  a  iiine  in 
liH  yard,  and  ei>i>iin('nreil  in  Uareh;  Ibe  ulber  vtas 
ill  a  ipTUnr.  and  contained  young  birds  by  tlie  fjmt 
wei^k  in  ,\ptil. 

Tlie  lil*rkbackml  tbree-l.ied  «otKlpeclier  (Picoide» 
arcticuiSw.,  Or,),  knoivn  ^netaily  asa  casual  wiiittr 
vbitor  lo  New  Kntilmd,  wa«  found  in  Ibe  capacity  of 
a  reatdent  al  I,iini'nl>iirK.  wliere  Cbc  iiesli  uvrv  tak«n 
Jtine  I.  IMSO.  and  ,Mny  ao.  ISW. 

A  neat  nf  ibfi  Aincricnn  STOcet  [Kecurvi rostra 
aioL-ricwia  Gm.)  wnn  r«corded  at  Kmlaud  iu  the 
•pringuf  Ift«;  and  liie  Florida  gallluute  (Galllniila 
^eata  LIclit.  Bp.),  of  aoailwrD  exlrarii'>n,  brpmlt 
at  Cattleton,  vli«rc  Mrcral  of  ibo  birda  bave  b«en 
>^tiT«d.      A   tpcolUMH  of   Iba   coDtmon   L'orninrant 


[Phalacrocorai  carlm  f. .  f^eacb)  nai  atiot  i>ii  Lake 
Cli.implaln.  and  !•  twv/  In  {loaicaMoli  of  Mr.  JenneM 
Klcbarilnnii  of  KutUnd,  upon  Klio?e  valuable  obsei- 
vaiioni  many  of  ihcse  noiti  n«  luised. 

Of  tlic  nooty  lein  (l^itcrita  (u!i(!ino»i  Gai .  1.  aiiollier 
rare  utraKler  from  the  aouth,  two  !i|jeciinen»  bavo 
been  rert^nllr  taken  in  Vcnnonl.  — al  Itml.ind  snd 
I.armliee's  I'oint.  Lake  ChampUin.  Of  Ibe  sliU 
Mtvr  jliort.tailed  lern  (Hydrocbelidon  larifortnis  L., 
Cimei).  3Ir.  Itich.-irilBOu  saw  llirae  individuatt  on 
Lake  liouioieen.  Ciialletoii.  one  of  whicli  Ii<-  swiirwl, 

nie  sea-dove  or  dovekie  (Alle  IiiuHcai'i'  Sitikl,  a 
trinler  waif  from  the  arclic  regions,  b*'  l)«pn  kn<iwn 
to  oct-'ur  but  once  in  the  state.  TbU  *!i»  ni  :Sliari>n, 
where  it  was  funnd  one  morning  in  Ibn  anluinii  in  a 
gen  Lie  man's  purcb. 

Sevorai  olli*r  bird*  iniglil  bp  incntluned  whose 
presence  liere.  or  In  tlio  New.Knf;lanil  -Stalcj,  Ss 
ensual  and  infrc'iuonl.  About  two  linndn-d  »pei'ies 
bare  thus  far  lienn  noticed  wlihin  the  bonlnn  of  the 
alate,  and  It  I*  tik«1y  Ilial  future  obscrvalloiu  will 
latj^elf  lncr«n»e  tli«  tminbcr. 

FuAMc-is  n.  IleKKICK. 

The  i«d  aklea  in  th«  FaclSc. 

Onlf  laitwuek  1  li-arned  Irum  lion.  II.  M.  \Vti<taer> 
po*Uiiiicler«enerul.  thai  on  Sept.  Ti,  Mi-n,  Wlillnny 
and  hitnaellillBtinetly  observed  iIil'  stm'K  di»k,  liefoM 
(lulling,  Iu  be  ftreeu.  tlis  residence  is  an  cxctiptlnn 
to  inoit  of  ours  In  llonolubt.  from  wlik'li  Imcf  ent 
off  the  viuw  of  Ihe  hori)!on.  M.v  wift  tfiakf  nmeli 
that  night  of  a  ilraniie  (;rt«eu  fnuiulii«,  si^ti  by  her 
leti  ininules  befop-  cairLUir  uie  !■>  obwi'v  ihi'  portcn- 
tiMis  masses  of  eolor  pwirinj;  "Ut  all  over  ibr  «ky. 

1  iM-:; spedHl  Hltenli"n  U'  my  remark  In  llif  ilnteai' 
(an  iinauaJ  uiMjti  tlie  ■earih'n  Uiadow  nharply  cutting 
oil'  the  up|ier  rlflL  of  the  (Irii-glow:  — 

-  Onv  cniinFlloUf  tffi*!  !•  often  n  mulrjrn  nppi>iir»iiim  of  llikk 
tiimWuiu*  bdic  "whi^re  A  rnliiutt  brforir  nlL  vjfxt  LK'tliirM.  tiriimnintJ 
tt1U0.  U<mll1lm^  Ihf  ilu»  tfap<*i:inllj'  i."»t|jt'rB  ttfid  Ji-4.-|iL'ri«  abopo 
tlif  ir4«l«ri*  Ijorlton  iilnnL-  II  Jlrin  i>t  no  t1iivJ'>'^'  iiitll]  Itii;  vfholtr 
ocF^itciil  k»  ■  uulfonii  «tipc1  vt  l^r,n>fiit:  crintvii^'ri.  'hnilLTiif  E;p  InUt 
lirni!  vicl(>riai,f>}.  [hm^ituih'ti  ilml  rri.'i']»'  Elx*  ilnrh  t^iifih-i^hH(1i>tT. 
ptififp'^  ciiinrif  nir  thp  rd^rc>f  Itiv  hlutiil^  qJj4;t.L.  uflvA  >LTrql«cl 
V  Uli  li^i' 'lifluu* -hf  rrntolc  iiniiii>lL  Ax  tlici  hIiaiI'^w  ilvBCtiElda. 
thii  rluw  4lvr[>i'ii4.  unn]  iiU-t'i  hUM  oloncd  itL'wn  ii|pMri  u  \i  nnov 
on  ;hr 'Urk'niHil  »!(>-  urthna  np-cuniljiry  ur  'uftt'r  '-t'low,  tvp'^t- 
lOK  tbp  Miitt'  plicunmi-nia  ji*  Lh"  utaiw  <n1n4<  r>ii1  wUti  nlinu'Luuunl 
brlllliiicy  ft  rtK'i't.  tii  llili  nfliTKlDv  IIii-  ,l^-flllKl  •li.-MunhKi- 
la  j4ct(litK.  Hud  iliu  clocp  Ut^r}  Fk-d  ibut«  Ihi^  liiMl4'.»n  lu^m  n  tln- 
fftiUr  ivwinl'tiiiK^  ii-  IliK  |fi>i<ull:kr  r«r1i'cnL>Ei  4iii  ttm  ^ky  v(  vouit 
IfumrDtc  liut  ri'iitotc  «iiDttAffr4n4>n.  'I'li(4f<  ■ppf4rHni:<M  ocaar 
bcftin  MiDrlw  wlllioqoiil  lirlillnury,  but  In  rcrrned  or.ler."      i 

Tlili  effect  was  very  mnnifeit  Iu  the  stnine.  boary 
glowi  of  Septembifr.  sltowini:  clearly  that  tlie  first 
glow  rejected  ilie  run's  din^cl  rays,  wliil'^  In  the 
afler-slow,  which  bad  no  ilpllned  iippur  dm.  but  cod- 
tinned  much  lon^'or.  the  baxe  reflects  ouly  the  llgbt 
of  the  lirsl-^tow.  This  twarx  upon  c«liniat«s  of  Iba 
h^i:hl  of  tlio  liazi'. 

Observere  here  are  w*ill  agreed  t.hal  during  Xovcm- 
hcr  there  wai  a  very  ^reai  abateni>->ii  iif  ilii:  glou-i. 
amuiiiilingaltuost  tuaceiMiIloD.aldiongli  ilir  whItUh 
corona  was  always  well  developed  Ihr>>ii|ili  tin-  day. 
Early  in  December  Ibe  glows  were  pen.'wcd,  and  for 
six  Wfi-ks  coiitlnnml  with  mueh  uniformity,  and  i|iille 
as  brilliant  at  In  (leu>ber.  They  are  now  noniewhnt 
abaU-d,  allbnugh  quite  uniform  liluhtly.  In  Septem- 
ber and  October  tbey  wcn>  em-enir-ly  unequal,  aa  well 
an  varying  In  poitllon  of  grrateit  color  norlb  or  south 
of  we*l. 

The  hark  C.  8oulharwl  Ilurlbiirl  obserred  the  glow 
«D  S«pL  3.  She  wai  dlmnanlnl  in  a  cyclone.  Aug.  IS, 
and  came  to  Honolulu  (or  repairs.    On  the  (ornicr 
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il«t«  *b«  WM  til  ittMHit  lallUiiln  IT°  north,  longilude 
Ij^o  wml.  Tli«  cniNBlu'ii  wifo,  3lr(.  Dacu.  d«»cribed 
this  plMnnoivnA  to  mn  u  Miircmrly  InlllicLiii. 

S.  E.  BiHItoe. 
Houalula,  Jan.  9). 

The  PliUxdelphia  biological  toatituM. 
Til*  propoilthin  o{  Protrjaror  Allen  of  llie  UiilvBr- 
»lty  <rf  PrtintylvAiilii  (or  Ihc  ritablithmciil  of  nn  in- 
ntllution  t'lr  Ibn  Ktiirnlton  of  both  >csa  in  blolo'^ivu] 
ndcncc.  Id  one  llut  ho,  nnd  many  oihcn  tilic  miDiIcd. 
have  loiie  Impnl  in  mr  mabUilicd  In  riiilailelohlii. 
Inilwd,  fi  »r»i  *onir»biii  pxnccied,  wlicsi  tlie  liir);« 
bultdiiig-fuifl  ihu  rnnblnj  ilie  Acad«iuy  of  ttuturiil 
scleticp*  to  put  np  in  prcwnt  elenot  qniirltr»  waa 
ukcO  (or.  iitid  gcncromtj-  siibscriJwd  tupnncl|M>lly  by 
the  mnnllfirmren  □(  i'hllailEljililliL.  tint  Sqinl-lbiiig 
of  Ibe  kind  Pro(en.>r  Allen  mmIu  (or  would  be  the 
reaiilt.  Thi?  itHUt  »»  principil  of  Ihe  sclioul  of 
doign  for  wunieii  at  tbc  Ijmr  Ibe  BucL'v^hdil  ■.■f(i>rl 
VM  lielnj;  mndu  for  n  ttvvi  biiilHiiiu  (ur  tbir  iivii>]viiiy; 
and  ncll  docs  br?  tunioiiibcr  iLu  t*")'i>>!^  lliutntiv 
llitrn  iiimI«  :i9  Ivmjiln lions  lu  I'Diilribulora.  It  may 
hr  that '  (he  rp|irr»enlntin'  iD>'tut>«rf  •>(  ili»  aeiulnniy  * 
think  tlni  lli«  (|iiili-  llTiiiti^d  exK'iil  of  tli>r  't>du(4- 
Ltoiial '  plnns  tbal  llivy  hHi«  Ifcii  pimuinjc  Is  a  fiillll- 
meQl  <if  llip  prouiiKft  lbi>n  made;  aDJ  niirliaps  1h«y 
are,  at  they  UDd«r«iond  It  at  Ilin  iline.  lot  do  I  1**! 
iiall*MTtaiu.  (bat  tf  the  g^oUemon  whn  to  xenc.rongly 
b»lp«d  iIm  acMkiuy  then,  ni>d  bffon'  th.il  i1ni«',  aI«o 
mm  UM  lliai  Ibn  i'i>ntri>llin][  pxrllp*  <■(  ihn  Acado- 
iny  icvrr  to  ri'diu*  lo  piii  tb#  tiiilldltin  nnd  wh.il  tbrrc 
Ii  llwrriii  to  till"  lU"-  of  Piri'iidcil  i^kniinr  i-diicntlon. 
It  would  b«  to  mint  or  IliMD,  1(  not  to  nil,  n  lurprliw. 
I  (to  not  rar^Q  lo  «ny  cli.il  iIif  nc.iilcniy  prnplt^  hnve 
rcfiunt  li>  do  oi;  but  II  lootv,  (roni  your  '  Comiupiit 
and  cr<ilel»ni,'  x*  l(  lomethlii^  of  that  kind  liad  been 
done^  My  Ions  nnd  Intimate  ciprrlrDM  with  '  repre- 
amtailve  moniWr* '  of  public  cducjiUonnI  Inmitutlona 
hai  Impreufd  my  mind  itnmzly  vltb  tli«  Idea  tliat 
tIio»  SrntlriiKii  fail  to  draw  tl  Ml  I  net)  on  i-noiigb  be- 
tween ibciDKclTe)  and  (lie  srliooU  ilii^y  tcprewnt; 
and.  Ifiiig  placed  lliere  to  mtinagu  and  direct,  tlipy 
too  olwn  »ee1c  to  carry  out  (Jicii-  oicn  uiajn.  tatlier 
tli:iii  consider  broadly  ihe  full  pucpoM.  kojip.  and 
public  uidulneta,  of  Ihe  imlitulioiiB  under  Ibclr  caie. 
wliicli  sboiild  eT«r  Iw  rule,  Amongst  eTuluUonisU  at 

l«Mt. 

Tlie  AcMlciny  ot  natural  (civnnrs  in  t'hilad«'Tp1ua 
would   be  H  Kraiid  evnlntl   body.  lUHKnlfiTC'nllr  pr^ 

Prcd  aaa  start ini;-|<oinl  (or  liiukii'ical  ediiculton ;  and 
would  b«  a  pity  indeed,  if  llii.-  ccnviout  dliit'iio  of 
my  ol<l  city  sbmild  be  piit  to  tbe  uipf  n»e  of  another 
distiiicl  bnlldiii)!,  andiiapror«Mun  tolbe  trouble aud 
exp^nie  of  ceitinjt  toxnher  anollicr  colkctlon,  per- 
hap*  to  1»  placed  wittiln  a  fow  hundred  yaMs  or  feet 
of  ttip  present  academy.  Would  II  not  tic  more  tbaii 
amricpliy?  T.  \V.  ItiiAinvoOP. 

CMaiUrito  from  Eine^a  Mountaia,  Noiih  Cuo- 
llna. 

Mr  l{»bert  ClaywcU.  a  student  at  tli«  higli  school 
al  Kins'*  Hounuin  station,  on  tin-  lliiv  between 
CleT«liind  aud  <.ia>tou  eouniies.  fuuiid  in  ili«  street 
of  tliF  villaji*  a  plvcn  ii(  ttiiriiri-Hl,  which  he  sent  me 
for  <le!.^iiliiatio(i.  The  mineral  tniiieil  out  In  be 
naMlve  CA»ilcrlic,  tlir  Hrst  f>>iind  in  ibi«  slate. 
Ascenainlii:  thnt  there  w.ib  a  oon'^i't«'rMM«  amniint 
of  It  fcaileri-i]  through  iho  *ni face- bill  ilierv',  [  tI*- 
ft«d  llie  loo^lly.  and  Inttituli'd  oom*  eiplorntlons. 

J(y  fnpi-elallon*  were  more  than  verilli'd  when  I 
found  plnc<»  of  canilcille  from  tli«  slb>  of  an  egg  to 
lbs  fln«t  Mnd,  loose  and  sikkins  In  (juaru.  neattmd 


OTCT  the  sorface  In  a  belt  beginntng  about  Ibe  centra 
of  Uw  Tillage,  and  uxiendlng  aoalliwAri  a  riIId  or 
inorv.  SeTcral  ihafu  were  snnk,  and  trenches  dns, 
u'hicli  Bnally  expoani  a  main  vein  and  several  smaller 
vein*  of  (|uar(x  and  qiianxilo,  liearlnji  the  tinstone. 
Tile  veins  iiro  nearly  vertical ;  dirocilon  of  imterop, 
north-oa-l  with  llie  iv.i-ks  of  tli*  oiiiiiry-  The  waU- 
roch  Is  a  mica  ichihi,  wlikh  U  broken  down  from 
liotli  »id«»  of  the  vein  at  plnees  fAriher  tli.in  ho*  been 
dug.  The  Chief  acorniiAnyltiji  inli>rr«ts  an?  tourma- 
line, titanic  Iron,  mica,  and,  Icm  abondHnt.  xirkoa 
and  rntlle.  At  polnis  the  llnslonc  U  illsiemlnntfd 
abundantly  tlironsh  Um  rrln-rocic:  at  other  points 
lllil<i  l>  (onnd,  li  it  ino<Ily  in  small  DTalits  mingled 
irith  theolher  ml nrmN. tourmaline eliledy.  Clungea 
ol  lemperaiiirr-  Iisvo  broken  It  out  of  the  anrfoc*- 
rock;  and  wjihlng  ihe  soil  ylcMsablAckMinil,  wltjcb 
U  ffonipoMd  of  tlw  dark-colored  miiiernli  mentkwied. 

The  canilcrite  Is  mostly  muiive  or  iemi-cry»tal> 
llied.  I  bavo  noticed  the  form*  I*,  Vr. .  xp.  iind 
fP<o  In  only  a  few  ■pcdaien*.  Bardnn',  't.S  lu  T; 
spcciliegTaTtt}r,6.CtoO;  color,  [,-eneralty  dark  brown, 
but  vnryin;  from  black  to  a1n<'i>i  colotless;  corapori* 
lion,  niontly  an  Impure  caisiierlie.  with  M  %  to  flO  % 
of  iln,  Bome  Bpeclmens  ninninL'  ns  low  as  AS  %,  other*. 
lighl-<Dlor«d  ones.  *a  iiit-h  uh  71. ^  %  The  other  In- 
gwllentii  aiv  silica  aiid  oxide  of  ir»ii.  So  far,  I  hare 
not  detected  any  sulphur  or  aneaie. 

Accordin;;  lo  Dr.  Emmons,  lite  villaiie  ot  KlnK's 
Mountain  is  near  Ihe  div)dini;-Un«belwei>ti  ibe  Laa- 
runlLdn  lO^ulle  and  the  Uurouian  slat<a.  To  the 
east  of  the  villaiEe  the  riji'kn  are  micaceous  and  slaty 
i|iianiites,  talci.i«e  s1al>'M,  :iiid  bititsti  cryatallloe  lime- 
Hlonc.  A  (uw  ntlles  Wfsl  an>  the  homnlt-nde  slalM, 
gnelM,  etc. 

The  only  mnark  on  tin  which  I  And  In  wtltlnffi  on 
Korib  Carolina  mlnernloei'  Is  ihn  (ollowtnit  from  Dr. 
Ceiith  I'MlncraloKj  ot  Korlh  Carollna'j:  "No  tin 
ore  has  been  found  m  North  Car-iUnn  a»  yet;  traces 
of  till'  m^lal  luvn  been  found  In  Thi'^  tiiiisstnte*  of 
Cubarru'  eoanty,  and  In  a  uiicaeroua  tlntc  (Quro- 
nlnn)  i«  Gaitoa  tottRfy,  aunciaicd  with  gnm«t  and 
coluinnnr  lopax"  (the  Itallea  and  parentbeda  are 
mlnn).  The  obacnratlon  is  very  Interesting  in  lite 
light  of  tile  recent  dlaeovcrie*.  Have  wc  not  faere  at 
King's  Mountain,  at  or  near  the  juncture  of  theM 
slates  and  the  oMer  gnelai  and  graiiitc,  a  concentra- 
tlouot  tbi*  diffused  tbif 

ClIAHLZS  W.  DiBKBT,  juii. 
tl.C  cipcrtmaM-usllon.  Feb  U.  !<»*. 

Bebavloi  ot  Dolomvdea  tenebroana. 

Last  Augusl  t  obtained  a  larsc  female  specltneti  of 
DolomedM  tenebrwot.  It  m«asur«l  over  four  Inches 
from  the  tips  of  the  Srvt  pair  of  leua  to  the  fourth 
pair.  It  was  lak'.-u  in  a  nwamp,  and  conllncd  In  a  tin 
con.  where  it  reiualueil  a  day  or  two  befi>re  II  came 
into  my  po'nexfeiiiii.  t'pon  o|H>nin|;  the  can,  1  found 
it  appartjitly  half  deiul  with  frijthl.  II  had  dejiotlt^id 
its  e^cx  wilbuiit  atl«m|>tini[  to  niAk«  u  coooon.  The 
appearuiic  uf  the  «)cbb  ludtcaied  that  it  h.id  ex- 
trnd<jd  iIli>iii  prematunily.  Ttiey  were  mixed  with  an 
abundance  of  mncilaxlnoui  «nlMian«e.  which  aooti 
hardened,  and  held  Ihe  ew  Itnnly  tngolher  and  fast 
ti>  Ibe  can.  I  now  pni  It  In  a  cage,  where  It  soon 
rocorered  from  ll*  fright.  The  cage  was  two  by  three 
feel,  the  top  cnvemt  with  sbtM,  and  the  bottom 
uncnirred,  to  tliat  it  miglil  bare  Uic  fn«b  earth  and 
plants  to  rnn  among. 

1  also  pat  Iho  can  in  the  cnf^;  but  a  colony  ot 
fmall  ants  (Cremaloga>l<'r  IlncolatiisJ  mmw  found 
the  csgs,  and  carried  them  all  to  their  own  domln. 
loQi.    it  was  amusing  to  sec  them  work  and  ilruggia 
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to  »«pAntc  Ifai-tn  (riini  thr.  linnlnnnil  miirll.-kgf.  TliQ 
Rplder Kcmvd  la  be  looklni;  »l  ili>iiiiii«,  bin  (irohftbly 
old  not  eviiiprrliriiil  what  was  j(i-1iik  on:  tnr  \i  aooii 
wi-nt  lo  work  and  tnndo  a  rocooii,  which  It  cnrrird  In 
iU  miindlblcs.  SnvcntI  limi'-i  1  trlril  lo  take  il  nvrnj, 
but  could  ticit  grt  It  wllhaiil  Injuiliig  the  tpldcr.  At 
U»t.  nfter  it  hnil  aini«l  it  over  Ihrpc  wtv'kn,  I  %nyr 
the  cucouD  lyini;  on  ibn  grounil,  nn>)  luppoit'il  II  liod 
Iwau  abatidodv^d-  On  pulling  it  l<i  ptncc^i.  I  (oiiud  it 
I'umpuHOil  of  a  focoon  and  cbryialri  »heI1  of  »nnie 
nioih.  logethiT  witli  b[U  o(  stick,  and  purl*  of  tJie 
dried  floweni  of  the  common  eveiltuting  (Gnaphft- 
lluin  polycf Illinium).  Whik  I  wiis  oinminiiii!  tlio 
DOCOOIi.  IllL'  «J>i'kT  Ciime  l>m:k  lo  H-hcn;  it  hod  Ir'tl  the 
cocoon.  Hii'i  apjiifnred  \o  be  looking  for  it.     I  now 

tut  th(>  fntuiu«iit9  (H'hich  were  pnrlly  licld  loge^lher 
J  the  w«b  wouuil  Around  llicml  near  thu  ipidvr, 
wliidi  ImcU'-dlutuly  8i-iivii  tti«iu  with  a  quick,  kIuioiI 
frantic  eaf  iTueM. 

Tbe  next  uiurrilDu  It  tiad  upiiii  made  quite  a  re- 
ipectable-lookiiiK  CMuou.  —  an  irregulur  wirt  of  ball. 
which  It  iiet9ev«r«d  in  (.'srryiii^  souiu  Iwo  niuiitti», 
and  I  il»  not  know  liow  itiuoh  lunger;  i»  toward  tbe 
latti'r  |inrt  ■>(  Octohi^r  it  duccvedi-'d  in  makiii);  ils 
e«rj>|ir>.  nml  rarrii,''!  It«  preelouii  cbaryr  awtiy. 

Thirlnc  nil  ibl»  iline  It  io"k  no  food.  1  captured  i» 
nnrahcrot  (Uffrritnt  liimicl»,  And  put  tbeoi  In  tbvcaeo, 
lo  nil  of  whicb  It  pnid  no  Allot itloii.  Uriisx hopper* 
Kccicnlzcd  Iho  Hplilr^r  u  a  fo>>,  niid  at  flr-t  »i>cnierl 

BnnUy^eJ  wlrJi  tear,   but  crAdiially  overeame   tbclr 
Ight,  and  l>[ii?nin«  lirrly  In  Its  coinpaiiiy. 

Uabt  Tbbat. 


AKiVOf,D  GUYOT. 

PsOFESHOR  riL'VfT,  whosc  (k-atli  occtuTod  at 
IMuoeioii  on  the  «lh  of  Fcliniary.  at  Ihn  agii 
of  sevMitj'-sM'ven,  is  i;vcrj-wlicT<!  linnon'/l  fur 
wliiil  hi-  wiw.  iM  well  Its  for  what  lip  d»l.  Tlierc 
i»  h.irdl.v  «ti  cpitbdt  approprinto  to  a  good 
•oliolar,  whit'li  maj-  not  be  applicil  to  him, — 
tru«,  n-isc,  hi'lpfiil,  coniiidcratc,  dei-oiit;  .-iccii- 
ratP,  Icnnicd,  skilful  in  research,  apt  to  teach, 
inspiring.  His  life  waa  devoted  to  the  princi- 
ple laid  down  by  Smithsou  for  the  great  iiiati- 
tution  in  Washinglon.  —  "the  advaiiecmciit 
and  dilTiiainn  of  kiiovrledgc  among  tncii."  Wc 
wad  etjuuliy  reiidy  to  i^ngagu  in  a  long  and  t«Mli- 
oiiit  iiivcnligulicin,  —  auoh  uk  the  invusuiviiiKiit 
of  a  ^roiiji  of  nioiintain  |H-al(i>,  tlic  tracing  of 
liiK'S  of  IwwWcrs  to  thoir  sources,  the  prepara- 
tion of  olabomtc  tsbles  for  tb«  use  of  mct«or- 
ologieta.  and  the  like,  — or  lo  niak«  known  in 
a  popular  lecture,  or  before  a  teachers'  insti- 
tute, or  In  the  conversation  of  a.  jiarlor,  or  io 
a  teries  of  schooUbooka.  the  results  of  hlo 
study,  lie  nevitr  itecuiL-d  lo  be  tliinkiiig  of 
IiimH^lf,  but  alwnvA  of  hia  .tubject  and  hid 
hcarcrn.  lie  ca^(^d  v«Ty  little  for  fniiio,  w-ry 
much  for  Oic  «liiily  of  nature  and  tlif  mliica- 
tion  of  man. 

Like  Itcck,  Kollcn,  Lietwr,  AgaKvix,  and 
several  who  arc  still  alive,  lie  came  lo  America 
after  bia  academic  training  h.id  been  completed 
in  forcif^n  schools,  and  devoted  himself  to  the 


ecnrice  of  bis  adopted  land  nilh  an  enthusiasm 
rarely  equalled  and  never  surpassed  by  the  na- 
tive citiiien.  He  avoided  the  snare  of  routine 
which  entrajie  so  many  of  the  college  professors 
of  this  couutry :  but,  by  always  proposing  to 
himself  ne^i  Hues  of  inquiry  and  new  subjects 
of  invi'Stigution.  lie  kept  his  mind  perpcluaUy 
fresh,  so  that,  until  thi-  iiitiniiilIrM  of  old  age 
>ttacki:il  liiin,  he  was  ymitigiT  than  many  of 
hia  juniors.  I  Ic  requind  no  •  cndownieiit '  in 
order  to  Icail  hini  to  iDvc«tigatii)n,  no  iiistiuc- 
tions,  no  commission,  no  salary :  all  be  wanted  . 
was  IVcedom.  So,  when  racation  released  hiiii| 
froTQ  Iiis  professor's  chair,  be  took  to  the  field, 
and,  with  such  comrades  as  were  ready  to  JoiD 
him,  pursued  his  geographical  researcbea. 

His  most  original  out-of-door  work  was  per- 
formed in  bis  own  land  before  he  i-aine  lo  this 
country,  where,  by  a  study  which  lasted  for 
-Hevcnil  suiniiiers,  he  snccui-ded  in  Irat-ing  to 
tlifir  primoval  origin  ttoinc  thotifands  of  erratic 
rocks  strewn  tlirongli  llic  valleys  of  Switzer- 
land. He  thus  rcTiden^l  essential  help  in  ehiei- 
itating  the  problem  of  glacial  action  wliidi  his 
colleagues,  Agassis  and  I>e*or,  were  engaged 
in  solving.  Almost  as  remarkable  was  the 
study  which  he  began,  soon  after  coming  to 
this  country,  of  the  great  range  of  Appalachian 
mouiilnlns  which  borders  the  Atlantic  eea- 
t>oard.  from  Slaliie  to  Reorgia,  Ho  deter- 
mined haronietrically  the  lieiglit  of  the  principal 
summitsi  in  the  While  Mountains,  then  ma<le 
M  prolonged  seriea  of  riimilitr  meamirtrmentit  in 
the  Black  MountaiuK  of  tlie  south,  then  pro- 
duced a  memoir  (act-ompnnied  by  a  map)  of 
the  entire  chain.  —  a  memoir  which  remains  to 
this  day  tbc  best  existing  description.  More 
recently  he  turDiwl  liis  attention  lo  the  Cats- 
kills,  and  revealed  the  fact,  that  in  tUJa  group 
of  mountains,  so  near  to  Ibo  siimiDer-rcsorta  of 
weallh  and  inleltigeuce,  the  highest  |)eaka  were 
not  rceonled  U|k)ii  the  niapw.  and  Inferior  peaks 
were  regarded  by  the  scientillc  visilur  and  tho 
resident  fori'Hlcr  iUike,  aa  lliu  actual  summit*. 
He  knew  that  the  problems  of  nature  were 
always  at  hand ;  that  ojircfiil  obser\-ation  aud 
reflection  would  reveal  some  tntths  of  interest 
and  importance,  whether  Ibo  observer  were 
])laced  in  a  new  country  or  an  old.  He  was 
one  of  those  rare  men  who  can  ask  a  hard 
question,  and  proceed  lo  answer  It. 

"When  he  oaine  to  this  country,  in  I8|y, 
uieteorolojy  was  hardly  worthy  lo  be  callinl  a 
flcienc-e.  He  foresaw  what  light  could  be 
thrown  on  the  law  of  storms  ami  on  the  varirt- 
lions  of  c-Iimalc  by  iicoiiraK!  observations  ex- 
tended over  vast  areas,  lint  he  saw,  also,  tbc 
o«ed  of  good  barometrical  and  thermomctrical 
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iustninx'fitK.  xiid    of  acoiraio   tnblvs   (in  tbc 

n^diitrtion  Of  obwnalion*.      L'lvlcr  ihe  Smitli- 

iionian  nuspives.  h«  siipcrinteDclpd  tlic  |iii>tiic'- 

lioii  of  botli,  upplyin^  Iiiui4«ir  witti  :iH*iitliioii^ 

latior,  for  several  vears.  lo  llie  |Ki>|iiimti(>i>  »iid 

publication  of   tJic   vohiinc   wliii-ii   I'fiirs  lii» 

nnme.  and  of  ntiicli  a  new  v^iilioii  wit-t  in  ])n>)>u- 

i-aliou  before  tii»  Ittiol  illntiu.     It  ix  cflay  tn 

nee  ilutt  tliU  worti  of  n  pionncr,  in  it  i1c[iiirt* 

tneot     comparii- 

tively   i»cw.   wn.% 

of     niii(liuii)-ntiil 

iiii|M>rtnni:v.        It 

tu>l|K-(looliK-nK-- 

t«-»rulo^cal  work 

which    yim    jon^ 

siipcrinicrnic'lbv 

Professor  Hcnn 

and  ihe  Niiiithso- 

iiian     observers. 

ami    was   siibae- 

(|ueiitly   <le\t'!- 

uped  on  a  griiiKl 

i«rale  hy  tlur  gov 

■.■rnmifnl     signs  1 - 

nervici*. 

A»  wc  niT  not 
mdcAvonng  to 
ifvicw  in  ilolail 
the  scienttflc 
worfcof  Mr.fiuv- 
ot,  bill  siiapU'  ti' 
imJDt  out  some  of 
ttie  eleiUfiiLi  of 
hia  cliaractL'r,  ni- 
piuu  on  to  lii.t 
inflnenrc  iw  ii 
icitclicr.  For  u 
long  while  jifltr 
he  came  to  thi'^ 
oounlrj  he  was  :> 
profegsor  witboiLl 
a  desk. — a  pcri- 
paletic  teacliei'. 
engaged  by  the 
Maasacliuaclls 
board  of  cduca- 
lioi)  tonnfuVl  till! 
right  prindploK 
of  geographical 
instruction.  His  r«ninrlcable  insight  into  the 
rehttion;  of  Ihc  '  Karth  and  in.tn '  lind  liven 
developed!  in  tbc  ntmosphcre  of  Herliii,  when 
Humlraldt.  Kilter,  and  .Stelft-'na  vreiv  in  their 
prime.  He  learned  their  inetbods  of  thought : 
lie  worked  out  hia  own,  Hii>  cnrliesi  utterances 
npOD  thia  subject  were  given  nt  tlie  liOwell  in- 
stitnte  in  1849.  when,  witli  tli«  cloiincitce  of  an 


original  thinker,  he  sliowcd  how  tin-  i-jirtli  wn* 
lilted  1o  t>0  the  ilwcliiiig-phtv  of  llie  luiiriitn 
race.  Ilin  Insk  nas  pirlbniwil  with  Mich  pni- 
fotinil  perL-vplion  of  ibe  liDlb.  anil  with  snch 
feuggtsiivc  and  stimulating  refloctions.  thn)  Ihe 
iinpiftentloiis  volume  of  Icctnresf  Dotwitiistiind- 
in^  l)i«  fnet  th;ii  science  has  revealed  so  much 
which  wjiH  tlM!ii  unknown)  remains  to  this  day 
oni-  of  the  hcKt  inlroditcttotis  to  |>h,vsical  geog- 
raphy which  tbe 
general  reader 
i-on  liiul  111  any 
l!iiigu.'ig<-.  The 
iKM)  niii  n  tance 
wliic4i  ti<^  forniiHl 
with  Aiiierienn 
H  c  I)  o  <>  1 «  II  n  d 
Jcjiehcrs  showed 
liim  how  poor  and 
•Iiy  and  immu- 
thodical  were  the 
ge<^raphies  then 
in  aw.  how  flat 
Hiul  uiuuggestive 
tliv  niajn.  He 
i-ndenvored  to 
nimcily  tin?  ifvil, 
iinil  for  yean*  wan 
occupied,  with 
i-kil!cd  cO'OiKTii. 
toi's,  in  ibe  pixi- 
liuction  of  a  se- 
ries of  wall-Qiaps 
iind  text-books, 
which  hiive  since 
Ix'cii  iiHLtt  in  ev- 
riy  part  nf  tlie 
Iniul.  It  tH  not 
loo  much  to  wiy 
ihst  they  rcvolu- 
tionixcdtbe  meth- 
ods of  leaching 
geogi-nphy.  Kv- 
cry  series  of  ge- 
ographies which 
has  since  ap- 
jieared  shows  the 
influence  of 
Guyot. 

Dunnj^  a  |>cr!- 
od  of  nesrly  thirty  yoarx  he  has  been  a  pro- 
fessor iu  I'n'ncetoo  college,  and  hi*  nami?  iit 
cherished  by  hundreds  of  loving  pupils,  who 
have  found  tn  him  a  friend  as  well  aa  a  tt'iiehor ; 
but  until  a  recciil  period  he  was  easily  ituliici^l 
ta  lecture  in  other  places,  and  bis  voice  Iium 
oflen  been  beard  In  dbtant  cities,  expounding 
his  favorite  ideas. 
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Tiic  intimacvof  Af;a&siz  and  (liiTot.  and  Uic 
piirtillcl  coiin^fs  of  Uieir  liv*3.  luny  ho  Waiitt- 
ftilly  traced  in  iln'  memoir  of  Agua*is  wliidi 
Giiyot  wixite  fur  tht-  NattoTinl  in-inli-iny  in 
1677-78,  but  did  noi  jiriiU  tintil  April  of  t:i!tt 
year.  It  is  u  liiogrii]iliic;d  gi-tn.  'I'lic  two 
IVJeadgi  wei«  lioni  in  Switxrrliiii<l,  wi-ro  comptiD- 
lona  ill  »uidt-,  wvR-  collcagno  ]irofi-»sor8  in  n 
|iO*t-}[rndiialP  acudcmy  at  Neufchiilul,  were  co- 
workers in  glacinl  reseaichcs.  mere  disliirbcd 
l>jf  potilic-nl  cli.'in|;ea  in  their  native  coiilon. 
were  emigrants  to  America,  wei*  nelghboi's 
in  Cambridge,  were  eomrnd<-s  in  senBibk-  etTorts 
lo  make  scieiiee  inl<-l%tbli-  to  tin-  iK'0|ile.  were 
invealigati>i'ii  ol*  Amtrrienii  ]>roblt-inH.  lii  lliiJt 
memoir  or  Ids  rricnit,  Gu3'ot.  liiw  ri^V€';d«-il  liiin- 
self  h_v  niiniy  a  chsirdctcristic  l<iiieli.  A(1<t  a 
ftvsh  jHTiisid  iif  iU  pftges,  wc  are  led  to  wonder 
bow  miurii  fttieiilific  progress  would  Iiavc  bi-cn 
4]duycd  in  ttiJa  eonutry,  if  it  had  Dot  been  for 
the  inspiring  and  co-operaling  influcuce  of  Uie&o 
noble  immigrants. 

Like  Faraday.  Clerk  Maxwell,  Agas^s.  Jo- 
seph Henry,  and  Kenjamln  P*irec.  f  Juyot  was  a 
man  wlm  was  devoted  lo  rescnrch.  who  believed 
in  carr}'!!!^  it  to  the  utmost,  and  yet  who  wait 
never  troiibloil  by  Ihc  idea  of  a  ponsible  *  con- 
flict'  between  science  and  rt'ligioii.  To  him 
nature  w.-w  .■«  m.-mifestalioD  of  tJod.  Nntnral 
lawn  were  divine  laws.  There  conld  he  no  nn- 
(HgoniHin  between  them.  On  the  contrary,  be 
believed  that  the  more  no  learn  of  the  hinnan 
"onl,  of  the  eoiirao  of  history,  and  of  tlio  siiuc- 
tiire  ot  the  world,  the  more  harinonioiiii  ivill 
they  ap^iear  as  parw  of  one  great  jilan.  His 
faith,  both  In  science  and  in  jt-ligion.  wiis  so 
strong  tliat  his  influcm^c  kept  many  eU-rgyiiien 
ttom  bigotry,  many  stnclentji  frinn  nthcixm.  In 
blm  thev  tuiw  a  man  to  whom  liie  study  of  sci- 
ence and  the  worship  of  God  were  alike  ohliga- 
lory. 


THE  ALASKA    UlLITARY  RBCONNOIS- 
SANCE  OP  18S3.' 

Tin.->  expedition  anise  from  a  desire  of  the 
department  enmmandcr  in  the  military  dcpart- 
ment  in  which  Alairka  territory  is  si  mated  '  to 
gain  •ome  mililary  knowledge  of  the  Indian 
trilic«  in  that  distiiet,  and  especially  in  those 
parts  recently  opened  by  nttulng  discoveries, 
Itahing  industries,  and  other  cansea.  Besides 
gainiDg  this  information,  ii  haa  also  done  ttome- 
thing  ill  the  inli-n-st  of  scionus  especially  for 
geography.    The  part  of  the  loiit^i  hem  tieatcd 

■RiukmUoni  uiil  •on«v>  mm  Chllcoui  tntHlan.  AImHb. 
to  oTt  ran  Sttkiik,  tiniMi  Amciiu*. 

-  tltHrtrnanl  of  Ihs  Cnlumbln.  hndi)riiui<ti>.  Fott  Vancan- 
la.  Vr'.T.;  IlmiTl  UiOnf.ilnn.  Xrlinn  \   hmi->,  fnniinanriliic. 


was  almost  unexplored,  excepting  the  ChilcooC 
and  Duyay  inlets,  and  the  portion  flom  the 
Kotnsk  Sloimlains  to  Lake  l.indeman,  which 
had  been  traversed  by  the  Kranso  lirothers, 
sent  out  by  the  Itiximen  geographical  society. 
If  such  an  expresxion  may  be  considered  COT- 
n'cl.  it  was  really  worse  than  wboUy  unex- 
plored, in  that  the  maps  and  hooks  pnr^iorllng 
to  h«  authority  over  this  seclion  of  l.iie  country 
wcr«  erroneous  beyond  Ihe  limits  of  sensible 
gnessing.  The  parly  consisted  of  seven  while 
poraons.  —  two  oRieei-s  and  five  others,  —  and 
a  nnraber  of  Indians  that  varied  fh>m  two  to 
sixty  or  nioi-c. 

There  are  said  to  be  three  or  four  irasses 
thronjfh  the  glai'icr-dad  mountains  that  sepa- 
rate llicsall-natKTo'tuaric.t  of  llic  I'ueific  ttom 
the  head  waters  of  Ihe  Yukon,  two  of  which 
are  known  as  llie  ChilcJit  and  Chih-oot  trails: 
and  over  these  iwo  it  h.^s  l>ecn  known  for  about 
a  centurv  that  Alaskan  Indians  of  certain  tribett 
had  passed,  iu  order  to  li-ade  with  the  Indians 
on  the  sources  of  this  great  stream.  The  hisl 
{the  t'hileoot}  is  the  beat  of  all  the  trails,  and 
was  the  one  nndci'tflken  h^  tlie  parly.  Why  this 
or  Hie  Chih'nl  route  had  not  Iwcn  picked  out  long 
.igo  by  some  explorer.  es|iecially  those  of  eora- 
paratively  recent  dales,  who  conld  t  hci-eby  have 
traversed  Hie  entire  liver  in  a  single  summer, 
iustead  of  combating  its  swift  current  fittiu  Its 
month,  seems  singolar  in  the  light  of  the  above 
fads,  and  can  only  be  explained  by  supposing 
that  those  who  wonhl  place  ^ulUcient  reliance 
in  Indian  reports  to  put  in  their  maps  the  gross 
Inat'curacies  cited  would  also  be  likely  to  place 
reliance  In  the  other  reiwrta  of  the  same  Indi- 
ans :  and  these  fi-om  time  immemorial  have  pro- 
nounced this  part  of  the  river  as  nnnavigable 
even  for  canoes,  being  fillcil  with  i-apids,  cafi- 
ons.  whirlpoolH,  and  caiicadcs. 

Formerly  this  Chilcool  pass  had  l>cen  monop- 
oliwd  by 'till-  riiilcoot  Indians,  who  did  not 
even  allow  the  Chilcata  — almost  of  the  same 
blood  —  lo  use  it :  lliese  wore  thus  forced  over 
the  Chilcal  route,  which  has  an  irksome  jwrt- 
age  of  twelve  or  thirteen  davs  lo  the  head  of 
the  Tahk  Hivcr  (Tolik-Uen-a  of  tlie  Chll- 
cats).  a  branch  of  the  Yukon  about  half  the 
sine  of  the  parent  stream  where  it  empties  into 
the  latter.  Holh  of  the  bands  on  tint  upi>er 
I,\nn  Channel  have  united  in  keeping  back 
the  migration  of  the  interior  Indian*  to  their 
water.t  iu  orrler  to  monopolize  this  trjins-mon- 
tnnc  commerce.  However,  of  late  j'cars.  DOl 
only  have  (he  Chilcals  used  the  mountain -pass 
of  the  Chilcools.  but  both  have  allowed  the 
Tahk-hfe»h  or '  stick '  Indians  of  the  interior  to 
visit  their  own  domain.     I  employed  some  of 
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.'ill   LtitiHc  tlirce   Iixlinti  trihc*  in  my  i))uwii{^r 
llinmgli  liii'ir  coiiiiti'T. 

Iti'ncliiiig  Cliilojil  oil  Ihr  id  of  June,  I 
r«unr|,  .1$  I  bni)  surmised  fiom  rc|>ot'(f-,  lliat 
miticrs  hsil  pioiicerod  tho  <ray  some  dUtaitce 
(loirn  thi-  rivei'  iu  search  of  gold :  but  no  one 
G>ccin«i]  to  be  much  the  wiser  regar<iing  the 
nKit«.  except  that,  na  near  as  could  be  gleaiied. 
tbey  confirmed  to  a  groat  extent  the  old  Indian 
atoriea.  >I_v  sugjtesiioii  of  a  raft  as  mj'  means 
of  oonveyaiiw-  wits  ridii'iiU'd  by  wbil.cs  and 
natives ;  and  lhi;y  eoi:l<l  hardly  ounccal  tlicir 
CDnl4>ini)l  wlieii  tin.'  proi^riitnnn^  wils  known  to 
In-  tin-  jittMidgc,  ih:it  Slimmer,  of  tbi?  wbolp 
longth  of  tiii;  river.  Two  or  thret'  hundred 
niilr«  of  lortuuns  Iskc^  and  ii  nnmbcr  of  rnpids. 
Aggregating  eight  or  ten  miles  in  length,  irhich 
tho  Indians  never  K-saaycd.  .tnd  around  wbicli 
the  miners  dragged  ihelr  whip-sawed  boats, 
were  reported  to  exist,  ami  supposed  by  all  to 
be  sufficient  to  nreclc  the  rail  theory  of  traua* 


]iliiced  at  nnyiti.spoval  liy  Mr.  Spnbn.  miinngcror 
thp  North-west  tr.nding  compfiny.  At  (^hileoot 
mission,  four  or  five  canoe«  were  added  to  the 
nlready  long  chain,  and  Ihc  cunrso  resumed. 
Leaving  C'hilcoot  Inlet,  we  entered  another, 
that  the  Indians  call  the  Dayay.  an  exact  image 
of  the  flord-itfce  inlets  characteristic  of  this  part 
of  the  Aksiukn  coast :  tliat  is.  having  more  the 
appearanoc  of  a  large  river  than  a  salt-water 
eiiliiary,  ita  aides  being  immense  prudpltoiisi 
niounlainK.  eovt-red  Ibrec-fourlhi*  of  iht;  way  to 
tin:  lop  with  a  ilcnsc  gixiwlh  of  .tpnii^e.  Hr,  and 
pine,  the  latter  holding  to  the  lower  Icveli, 
and  capped  with  blue  and  viWiU:  glacier  ice  that 
feeds  inniinnTai)le  and  picturesque  w.itcrfalis 
coursing  down  the  moinilain  sides.  The  mouth 
of  tlie  Dnyaj-  was  reached  that  evening,  our 
toad  of  three  or  four  tons  lightered  to  the  shore, 
the  canoes  and  the  bundles  assorted  and  given 
to  tho  different  Indian  packers,  numbering  over 
Hixty.     The  packs  varied  tVoin  thirly-sis:  to  n 


OITAV  HAIAJtt.  LBMilKO    Up  1111    yoCKH   KIVtR  VlLLtl, 


A  fftmpnot  Balrd  (llMlvrTaitml  *llh  rogTt  Elirn.  Tb*  nMuniKin*  hnliling  tlif  R'lMfr  \fina  i*Iw  u  hlvh  u  ibr  nn*  (twirii  on 
Ibv  Ipn,  Uirlr  cri.flt«,  If  rhct'  1i*'1  hrvu  tJBlbic.  koiiIiI  nal  Iib«<  tbu^vEi  In  Ihu  p^ioloicri^pli  Trum  vrlkk'li  (iiU  llluatrallon  !■  maje. 
bHaaabmr  tin-  lluf  wIhti.-  it  It  tiul  ulT.  Tliu  ((jwcrca^r  tif  ihu  fn  Imnh  l>  )u*i  IicIdh  il.r  ii|>|.or  clgo  of  Did  Klidur.  Ii  1«  "nl)f 
•I  Dlflll  lIlAl  Lbe  fmf  bHUkB  ha,  whim  Lc  It  liK.  hit*  Ut  [A^o  |.h(m>KfiiLt]ia, 


|>ortatioii;  aiid.by  thr  time  I  slartwl,  I  felt  very 
nnxiouK  mvitelf  regarding  my  plan. 

Wcleflon  tbcTtli  of  June  f^m  Chi  lent,  with 
thirteen  canoes,  towed  bv  a  steam-lanuch  kindiv 


hundred  and  thirty -seven  (HHinds  in  weight,  the 
adults  generally  carrying  a  hundred  pounds, 
and  the  boys  aoconliug  to  their  age  and 
strength.      Here  w.as  found  a  small  camp  of 
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Talik-li<«jtli  lixtiAnH  nlio  were  liimiiikjt  hlai^k 
tH'iir.  itiu4t  ta  1h'  very  imitxToiiK  in  tliist  vicinity. 
Duriug  tbr  mciiinjt;  wc  coiilil  lit-iir  tniinv  liunt- 
ing-grouse  (ltoii.i«n  Sitbinii)  in  tho  KpriiLt- 
woods  of  tliv  liillsidce,  this  p«rt  of  tbc  diiv 
scvmiii"    to  be  tlieii'   faivoritr   timr  Tor   tbin 


aotl  Dajaj  ■  like  most  sut-anti'  Ted  by  glutirrf, 
hav<?  Iht^ir  waters  iioticejibly  w!iit<;  uiid  ciitdky. 
Not  a  '  liiUr,'  nor  a  '  ri»<-.'  ixhiM  Ixr  had  in  ciUivr 
wilb  t>nit  or  iMr*.  altiioti^h  t.hi'  Indiiins  cntcli 
Iroiit  ill  tl)i-iii  ill  tliL*ir  lish-nciirs. 

Al  tiK'  bciKl  ot  liir  Noursp  Kiver  tbc  luduin» 


T/»ii"9 


WaAHif 


Pkuhnyf 


Crf»""/     .^t 


X  taAvit 


■trUIUlt  ttr  THtCKIMl  A  l-AK^a    ITr  Jk    bipiu. 


T/attwf 


SUnin.  1  KHild  btit  notice  the-  veiy-  {K-ctiliKr 
*'xpri'*sion)i  of  siiqiriMi  giviMi  liy  Ui«  CliHwil 
Iti'iianc.  ^^'!K•ncvl•l■  i>nc  «l»  tip  ii  ■  Ya-ii-a  '  *  M 
miy  tiling  Ibnl  aUrJi(.-l»  his  ootipc,  iSjwcially 
th«  liKlicrousmish»iior&cuiDpAnioii,cTm-oti« 
in  bearing,  fiotn  two  to  two  hundred.  Joins 
ii>>itanlly  :  and  a  prolonged  «lioiit  goes  up  tbat 
would  astonish  one  not  used  to  ii.  This  may 
be  repealed  a  uumboi'  of  times  in  a  minute : 
and  tbe  suddenness  nitti  wbich  It  commences 
and  aUrpA  is  asiotiishiiig,  and  stron^lj'  romind.i 
one  or  u  gang  of  co.totcii  honling;.  ur  tite  bay* 
iiig  or  Indian  dogs,  from  ntiii'li  ]  tliink  they 
bare  borrowed  il. 

'riip  bcait  of  cniMX!  navigation  on  Ihn  Dnyay 
i«  ten  miles  from  tlie  hiiHith  of  the  riv«r,  al- 
thougli  fiiily  flUecn  .ire  Iravrlleii  by  the  cjinoo- 
mcn  in  .isceDding  its  lortiioii*  course.  Tbcy 
*  Iradi '  against  tbe  LtiTient  in  two  ways,  two 
persons  being  necessary  for  each  method  for  a 
single  i-anoe.  Ttie  diagrams  above  ni!|  show 
ibi-ae  inelhmls  nithoiu  further  ex|)Uualtons. 

The  eurrent  of  tbe  I>ajay  U  very  swift,  and 
k  oiU-ii  tnki-!!  two  days'  •  trH<'kiiij|t '  over  Ihe 
Rnrigalili-  |iarl.  Every  few  humlred  janltt  or 
•o  Uie  riv4!i'  ba»  to  be  vroiiitn),  and  oflentimiv 
a  huDdm)  yanlx  is  loc>l  in  liiis  nndertiiking. 
From  the  hvai)  of  (-anoc  iinvigiilion  on  Ihr 
Dayay  to  llic  jioint  where  thv  Indian  puckers 
left  tbc  parly  is  Inenty-six  Riilc«,  or  the  true 
tei^i  of  ttie  portage.  Tno  miles  and  o  half 
beyond  the  ticad  of  eanoe  navigation  tbe  (.'ut- 
lab-cook-ah  of  the  Cbileats  comes  in  fl'om 
die  west.  This  ia  reallj"  larger  in  volume  and 
width  than  the  Dayay,  the  two  avemging  re- 
i(|H'ctively  fifty  and  forty  yanis  in  vtidili  by  es- 
timalioii.  I  shortened  Its  leiigltiy  name,  and 
caJl^'il  il  afU-r  Professor  Noin.ie  of  llie  r.S, 
naval  oI>M-r\'at<>ry.  I.argi^  gbieiers  Fl'mI  its 
sount-N  by  nniwniiiK  natt^rfalU.  and  itii  eafion- 
tiko  bed  i»  very  picli>rr»<iiie.     Itoib  the  Noiirst' 


say  there  is  a  very  latgi-  lake,  Il«  westwunl- 
bounding  iDouutaiiiK  are  eappeil  with  an  im- 
tnenao  glacier,  (hat  could  be  traced  along  their 
summits  for  probably  ten  or  twelve  miles,  and 
waii  then  lost  in  the  loirering  clouds  1h;it  these 
icy  crowns  form  from  tiiv  moisture-loaded  nt- 
mospbere  of  the  warm  Pacific.'  These  light 
fogs  are  frequent  In  the  warm  daj-s,  when  Ibe 
difference  of  lemiteralurea  at  the  up{>er  and 
loniT  levels  is  more  marked,  clearing  up  at 
night  lut  they  npproanb  each  otli«r. 

Th*-  marctb  of  the  lOUi  of  June  waa  a  rury 
rough,  fatiguing  one  of  almut  ten  niilnn.  con- 
sumiiig  from  7..'{<)  A.M.  till  T.l.'ir.n.  It  brought 
lis  to  the  foot  of  ttie  moiiiilAin  pass  on  tli«  otber 
side  of  which  wc  should  find  the  sources  of  tbe 
Yukon.  I  noliceil  that  day  that  all  my  Indiana, 
in  oro«siu;  logs  ovci-  streams,  always  lomcd 
tite  loca  of  both  feet  iu  the  same  direction 
(to  Ifae  right),  altbougb  titey  kept  tJie  body 
H(|uare  to  the  fi^nl.  or  nearly  ao,  and  eadi  foot 
jKisaed  the  utlicr  at  every  step,  us  In  natural 
walking.  'I'he  advanlagt-  to  Iw  gained  was  not 
obvious  to  ibc  aiilbor ;  us  the  novice,  in  attempt- 


TUB  *(.»Kjiy  ixt-uv*. 

ing  It,  feels  ranch  more  unsafe  than  in  onli- 
nury  walking.  Everyevenlng  was&iwnl  by  tiie 
Iiulians  in  tJieir  gambling  games,  tbeir  orgiaw 

■  Thtt  el«t*r  (hc  llluunitMi.  p.  VSl  *u  oiniid  ;iRn  l*rar. 
cl.  r.  B*(nl  oTWubliiaiuii,  It-U. 
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oflni  TOnlinaing  iinttt  niiHni(;Iit  or  pnst.  Tliie, 
ucldttl  to  Uirir  nipidlv  improvised  birrhb«i'k 
baU  with  pifliiK'*  ripon  tlu'iu  tlist  would  pro- 
faibii  their  hdog  M-nl  tiiroiigli  the  mails,  docs 
not  speak  well  for  miBsioDary  efforts  among 
thctD. 

On  the  lllh  we  crossed  llie    paas  {Perrter 
Poaa),   ascendifiR  to   rorty-oiie   liumlred    feet 


hill,  on  K  (ovcl.  orciTn  witli  a  uliglit  rtcacont, 
iilwaye  stepped  in  csich  other's  Irartcs,  so  tlint 
mj  large  paitv  made  a  trail  that  looked  iis  if 
only  five  or  six  had  juisscd  over;  but,  when 
going  down  a  steep  desoent,  each  one  made 
his  own  trail,  and  they  scattered  out  over  many 
yards.  I  conid  not  but  be  impressed  with  the 
Idea  that  llii*  wasi  worth  considering  in  estimat- 


A  VIKU-    l?t    Till:    JkATAI    ,  ,i.Li.  I 

A  llnffr  or  Un  SmimiK  Cllud^r  1*  Airtfii  pv4|itng  roonil  llic  moUDtAln,  ttiq  mt  boktitf  catmA  with  tag. 


above  tli«  sen-level,  lieing  among  the  clouds 
formed  by  the  glaciers  in  the  upper  third  of  the 
ascent.  It  was  tbe  usual  severe  alpine  climb- 
ing; the  agility  and  endurance  of  the  Indian 
paokera.  with  tbeir  immense  loads,  almost  sur- 
paaaliig  belief.  The  entire  distance  of  six  or 
Keren  miles  was  on  the  deep  anow,  the  depth 
of  whidi  eould  only  be  inferred.  Once  ihron^h 
the  Pitrrk-r  Pass,  ibe  dcscetil  is  rnjiid  fiir  n  few 
hundivd  fed  to  a  lake  of  about  n  hundred  acres 
jn  cxU'nt,  which  was  yi^t  froicu  over  and  the  ie« 
covered  with  unow.  El  very  much  resembled 
some  old  extinct  erster,  and  I  doubt  not  but 
that  it  wjis  .aelive  in  ancient  times.  Hero  there 
was  no  timber,  nor  even  brush,  to  be  seen  ;  and 
the  gullies  of  the  granite  bills,  and  the  valleys 
deeply  covered  with  snow. gave  the  whole  scene 
a  decidedly  arctic  appearance.  My  Indians,  in 
following  a  trail  on  iinow,  whclbcr  it  were  up 


ing  tlieir  numbers  nnder  such  circumstances. 
From  the  little  cratct-like  lake  at  the  very  head 
of  the  Yukon,  the  trail  leads  northward  through 
It  valley  that  converges  to  a  goi-gc  ;  and  while 
on  the  snow  In  Ihb  ne  could  hear  the  water 
gni^ling  under  the  snow  bridge  on  which  we 
were  evidently  waliilng.  Farther  on,  where 
these  snow  archers  were  loo  wide,  Ibey  bail 
tumbled  in.  showing  in  many  |)lace«  det-p  im>v- 
jicndicular  snow-biuiks,  olV'nt  wenty  to  twenty- 
live  fi-et  in  height.  I'a&siiig  by  a  few  smiill 
hikes  o»  our  leil,  some  yet  containing  floating 
ice,  wo  caught  eight  of  the  main  lake  late  m 
the  afternoon,  and  in  a  few  hours  were  upon 
its  banks,  it  is  a  beautiful  sheet  of  wat^r,  ten 
or  eleven  miles  in  length,^  and  looked  not  un- 
like a  limited  area  of  one  of  the  broad  inland 

*  XftrnDd  kit1ii»ru>rof  Dr.  IJadvnirin  of  Uic  Brnaari  iraojfrapbl- 
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passages  traversed  by  tlie  sleamers  [ilyin;;;  to 
Alaskan  ports  fartlier  aoulb.  Fiali  wei«  nbsL'nt 
in  Llicse  glaeier-feil  stn-.iiiu  auil  Inke^.  bill  we 
nuRUgi-il  Id  kill  a  Tew  diiskj'  gTuoxc-  (Tutrno 
olin(ruriis)  hut)  gn-t'ii-u'iii^i-il  leal  (Xi-Uiiiii  atro- 
liiN-nsis)  t()  vary  r.lm  iiitiial  govt'niinciit  ration; 
bill  all  wore  lough  licyoinl  measure,  il  being 
their  linn-ding- season.  Over  Lake  Lindeman 
were  seen  s«ia-giilU  and  the  graceful  liltic  arelic 
t«rn  llial  I  recognized  as  an  old  nnd  garrulous 
companion.  Ol*  lai'gi;  gsinc.  a  sinnll  black  bear 
cub  was  the  only  tbing  seen  :  alUioiigb  moun- 
tain goatJi  irere  abtiodanl  a  iiliort  diHi.inoc  back 
Id  tlie  tiills,  one  haviii);  been  s«eii  by  ua  in  the 
I'ftrier  i'ocs. 

'I'lie  iii'sl  day  ne  <rotiim«n<'eiI  l>ui]<1lng  our 
rati  OD  Lake  Lindeman  ;  altlioii^iti  t.iie  lii^>t  wrir 
very  small,  coiwiBling  of  dwarfwl  npniw  and 
contorted  piiw.  l^'iUc^-n  by  lliivly  feet  vim 
considered  laigc  enough  until  we  coinnienoed 
to  load  it,  when  wc  were  foired,  during  a 
heavy  gale  on  tlie  li^tb.  to  send  it  abend  with 
bnt  half  a  load  and  tlire«  men,  lh«  remainder 


readied,  irbere  birchbart  canoes  eommi'uce. 
Tbe  remainder  or  the  party  took  a  »tiole  day 
in  stniggliiip;  overland  through  Ui«  tangled 
bniMh  und  marnlivH  of  tlie  gullies,  aud  ctimbtng 
the  ftte<-\>.  smooth  granite  liauks  that  xeparulc 
them  from  the  rklgcM  coverwl  with  a  labjrinth 
of  fallen  timber. 

At  its  nortkcm  cm)  I^kc  l.iiuleman  is 
drained  by  a  small  river  fifty  lo  sixty  yards 
in  width.  fbU  of  rapids  and  cascades,  and 
about  a  mile  in  length,  where  it  empties  into 
a  large  lake  ibat  I  named  after  Mr.  Jamea 
Gordon  Itennett,  airell-known  patron  of  Amcr* 
fcan  geographical  resvarcfa. 

Tli«  raft  wax  sihol  through  the  connecting 
river,  June  li>,  and  the  diniensions  enlargi'd  to 
fifteen  by  forty;  although,  counting  all  pro- 
jections, it  really  coinc  nearer  sislecn  by 
forty-lwo.  Around  this  aeries  of  rapidH  the 
Indiaus  portage  their  effects  on  their  backs  ; 
and  i  n.tmc<I  it  i'.iyer  Portage,  after  Lieut. 
Payer  of  ibo  Austro-IIungarian  espedilion  of 
IS72-(l.     By  tlie  17th  of  June,  at  midnight 


U  -MIKIltli. 


Tbs  tWw  U  Uk(n  (mm  iha  upp<c  (Hiulhuni)  end  df  t%i)'«r  rdruigc.  looklni  (nnUi)  totrard  Kotaik  MounUiH.    Prrrloi  Pm>  I* 


of  lh«  material  bping  atowed  in  two  dilapidated 
wooden  canocH,  —  fair  samples  of  tbe  very  ffew 
that  exist  from  Itcrc  until  old  Tort  Selkirk  is 


it  was  light  enough  to  read  print  like  t1i.it 
of  ScinK*,  and  oontinuG<l  so  tfarongti  tbv 
month,  except  on  rory  cloudy  n^hls.     liar- 


226 


SCIENCE. 


|Voi-  III.,  No.  55. 


Icqiiiii  (luokn  wi-n^  imik-iii  on  ilw  noiilbcrn 
(■ml  of  l„ikc  Itvniictl.  and  Iilack  nml  brown 
Iwiir  ami  csiriboii  trucks  in  tho  vallcv  or  n 
limnll  Btrctiin  emptving  inlo  llie  lako  near 
by.  A  couple  of  Talik-heesli  Iiiilians  nciv 
heit-  encoiiutereti.  one  of  whom  sl.smmcrod 
(■oiisiUerublv .  Anions  ui.v  CUilcal  jjackerd  I 
also  nollced  ono  ihal  las  ikal"  aiul  dumb,  and 
two  or  lliret)  nlHicled  with  eatarat-l  in  Hit-  vyv. 
Od  lbi>  liilli  or  June  wc  (.'uniiiieiicoil  liavorsinji 
I-iiki'  Itonmrii.  Tbrougli  l!i<-  i('i*-lli-lds  cjipiiing 
the  timben'd  inoiinlnlnn  U>  llin  fa*t  of  the  lake 
prolriuiod  u  gn-iit  many  dnll  ret!  rock*  and 
ridge*.  UMioiiiicns  or  wlik-l],  found  in  llic  Icr- 
iniiial  moraines  of  tlic  liUlc  gtnciera  putting 
down  tht^  gulches,  showed  iron;  and  I  iiani«(t 
tlii»  liold  range  the  Iron-oapptKl  Mountains. 
By  ihreo  p.n.  it  was  blowing  a  gale;  and  by 
five  the  wa\e9  weit  wasliiiig  over  oui'  raft,  ami 
lliicaleniug  to  tear  it  to  pieees.  for  tliere  w«a 
not  n  single  log  t.hnl  oxtendcil  llit.-  whole  l«ngtli 
of  tlio  iftfl  [truiter.  Wo  accordingh'  put  into 
B  <'oi'«;.  when"  «■(.■  obtiiine<]  fonr  lnrj;i*  spruce  U> 
slri'ngllii'ti  till-  riifl,  an<t  «u  llic  2\sl  rc>'uinc<l 
the  jonrncy,  rvacliing  llir  norliicrn  end  ofl.nke 
llcnnclt  that  evening.  Tlic  bike  is  thirty  niilex 
long,  and  flanked  by  |irecipitoii»  hills  three  thou- 
sand to  tliirly-livc  hundred  feet  high,  cnpped 
with  glaciers.  At  its  north-western  face  there 
coiue  in  a  oouple  of  slieams.  fornijng  a  wide, 
flat,  and  conspieuons  valley  that  i<c  all  fett  sure 
uas  going  to  be  our  outlet  as  « e  apjiroaclied 
it.  Scvtral  nell-uiarked  bntti^s  spring  from  this 
valley.  gi»ing  It  a  lery  piutiirt-S'iUf  iippciu-. 
ange  ;  its  largest  river  being  sixty  to  m-veniy- 
livc  yard*  wide,  but  quite  sli.illow.  I  eallt-d  it 
Wal*r)n  v.illey.  after  I^rofeftnor  Screno  Waison 
of  llarvaiil. 

The  draining  river  of  l.iiko  llcnni-lt  is  iiliont 
two  hundred  y.inls  wide,  and  is  called  by  I  be 
Tabk-heesh,  •  Iho  place  where  the  caribou 
cix>«s : '  these  animals,  in  titeir  migrations,  ford- 
ing iU  wide,  shallow  current,  and  passing  out 
and  iu  through  Watson  valk-y.  It  is  harvlly 
two  miles  long  before  tt  expands  into  anollier 
lake,  whose  geneial  course  now  turns  to  tbc 
4-aHt:  and  our  old  ftieucl.  the  stonily,  summer 
siontU  wind,  was  of  no  avail  fur  !tailiug  our  huge 
<-ra(t.  .\llbough  thi.t  Itike  (l.uk<r  Xan-n.  after 
Sir  Gcoi'go  Nare*)  wus  but  three  or  fonr  milc« 
long,  its  cnstern  trond  kept  iw  three  ilayn 
befora  we  got  a  fUvorablc  wind,  the  banks  not 
being  good  for  tr.icking.  .\lt1iough  small. 
Lake  Nares  was  one  of  the  prettiest  in  the 
lacustrine  chain.  The  country  was  pcreepti- 
bly  opening:  and  trap,  granite,  gneiss,  and 
uietainorptiic  and  enijitivo  rocks  geoeratly, 
were  giving  way  to  the  sedimentary  and  fVag- 


nieiilal.  Many  level  |>1hi;ck  were  appeuriiig. 
the  hills  were  less  st«T]>.  and  the  snow  disap- 
pearing fj-oin  iheir  eresls.  Roses  of  vnrjing 
hues  were  in  bloom,  .ind  also  wild  pansies : 
while  wild  onions  lined  tlie  lake-shore  in  pro- 
fiisiou,  ttnd  everywheu-  there  was  a  general 
diunge  of  verdure,  and  varialiou  for  the  belter. 
(Jniiid  terraces  in  beautiful  syuitnelry  on  llic 
I  wo  sides  of  the  lake  plainly  showed  iiit  ancient 
and  Hubnldiiig  levels.  These,  too,  ^  in  a  less 
fons]! it-nous  manner,  liowever.  —  bad  been  no- 
ticed on  the  norlheni  slioreH  of  Lake  Itcnnelt. 
[.ake  NareM  drainit  tliroiigli  a  short  river  of  a 
hmidred  yards  iiUn  another  lake' about  eight 
miles  long,  and  on  whose  limited  shoixt-line  I 
was  compelled  to  make  two  cauips  and  a  half- 
dozen  exlr.i  landings,  so  bailling  was  tlie  wind 
on  which  we  had  to  depend.  Two  bungUug 
side-oars  on  tlie  huge  ra6  allowed  us  to  malic 
.iltout  a  half  a  mile  an  hour  with  laborious 
effort,  a  wait-tent  for  a  sail  driving  us  along 
as  fast  as  two  miles  and  a  half  umler  the  mo^l. 
favoiable  wind.  An  oar  on  the  Imw  and  sIltu 
gave  us  slecring  upparaliis,  and  ii  doxcii  strong 
w<HHlen  poles  «er^■e^l  n*  .^s  pile*  over  nnniy  » 
lake  and  river  bar  of  s.ind.  gravel,  and  tmiit. 

During  one  of  these  temporary  landings  on 
llic  shores  of  Lake  Dove,  some  of  my  Indians 
M;t  fire  to  the  green  spnicc-liees  by  a  laige 
blaze  kindled  under  them,  and  a  dense  volume 
of  smoke  ascended  high  in  the  heavens,  l^tc 
that  day  a  smoke  was  seen  north  of  us  some 
ten  or  fifteen  miles  away,  and  our  Indians  lohl 
us  it  was  an  answer  to  the  one  they  had  awii- 
denlally  made  that  morinng.  The»e  signal- 
smokes  between  llie  two  ban(ls  were  fiii'ini'rly 
quite  common  :  the  ('bik'nis  thus  heralding  In 
the  Tabk-ltei'sh  thai  they  had  eiossed  the  Ko- 
Xufii  Mountains,  and  were  in  their  country  for 
trading  purposes.  .Not  many  years  ago,  as  I 
was  told  by  an  old  lludsou-bay  trader  iu  these 
p.ina,  this  Chileal-Tahk-heesb  trade  has  been 
known  to  be  so  great  that  not  less  than  seventy- 
five  or  eighty  of  the  Chilcat*  and  Cbilooo'ta 
crossed  the  mountains  twice  annually,  each 
carrying  a  huudjed  jiouuds  of  trading-material, 
or  a  grand  lolal  of  eight  tons,  to  be  escbanged 
for  furs  that  wei-e  t'olleeteil  from  n  wide  circuit 
by  intertribal  eunnneree.  Korl  Selkirk,  estab- 
lUheil  by  the  Iludson-bny  company  near  Uic 
junction  of  tlie  I'eliy  and  Ytikon,  interfered 
with  their  trade  for  a  brief  period,  nnlii  1^51. 
when  a  war  party  of  Chilcats  extended  their 
trading-tour  nearly  five  hundred  miles  in  order 
to  dcKiroy  it ;  and  its  blackened  eliimueys  still 
attcBl  their  success. 

Lake  Kove  has  a  deep  hay  in  its  aoulbcm 

>  ijlku  Hurff,  ^flpr  IJvuL  tUrrr  of  tbr  Itoykl  IIbHah  n^vy,  ] 
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Tnc*:  and  Into  tills,  onr  Indians  re|>oi-tei1. 
riDptb*  a  large  river.  Roanding  I'oJnt  Perttie& 
(.ilii^r.liiMtiiH  IVrih<>a  or  Ciotlia),  nearly  white 
with  itK  covci'incj;  of  liuKiatones.  itontc  uf  them 
ntinost  Xnw  marble  in  their  )irilliatK\v,  wi-  enter 
Takko  Lnkc,  cigiiU-i'ii  inilt-n  in  Icngtli  hy 
our  measurrment  (forly-fivo.  nceonlhig  to  one 
gness  on  rec-ord).  A  wcll-dcsent-d  remark 
rct^arding  conjectural  g^ogrnpby  in  order  to 
'  fill  our  '  maps,  thnrts,  or  books,  I  liopo  will 
iiotU-  found  amiss  at  tliis  point.  In  one  of 
tiumv  we  wcie  glvtn  to  iinderatand  tliat  tVom 
in-n-  tlie  Indiana  make  Koit  Selkirk  in  a  day 
nndahsirin  liieirbirolibark  oaooea.  There  are 
no  liiri-liliark  uiiiOfB  iHed  i>n  the  bkk.-s.  nor  aa 
fnr  :iM  Si,-lkirk.  The  very  few  hulinntt  living 
on  the  four  hiiiKlred  and  thirly-tlireo  mile^  be- 
tween 'raliko  nnil  Selkirk  nev<'r  *tny  in  tlittir 
crampM  wnodcn  eiinoe*  "ver  "ix  hours  during 
a  day.  and  would  thcrcfoix-  have  to  jiiuldle  over 
each  mile  al  the  rate  of  one  minute  and  thirty- 
five  seconds. 

Tabko  Ijike  receives  a  small  stream  on  the 
Kutitli.  wliieh.  followed  up,  leads  lo  one  of  Ibe 
mountain  paasea  Uint  debouch  upon  tUe  iratci-a 
of  the  Paoiric,  ao  said  our  Indiana.  The  sanie 
authnrilieit  gave  its  to  uiidcrntand  that  it  drains 
stD.ilk'r  lidtes,  and  ha»  u  ainaller  bcti  than  the 
rivers  and  lakes  through  whii-li  wi-  had  iiassed  : 
and  its  sppciirn «(■■■■  »*  we  s:iili-<l  liy.  -leemHl  to 
ooiiQrm  their  opinionn,  tliuic  showing  tJiat  we 
bad  been  on  the  main  stivani,  or  the  Yukon 
proiier. 


pr.OOliS  IN   THE  OHIO. 

No  river  of  the  xaine  magnitude  fliieiualcs 
In  depth  »o  iniivii  a«  the  ».Hiio.  Tnije.  or 
ofteiier,  during  most,  years,  the  river  liscs  al 
C'iueinoali  to  a  stage  of  forty-five  feel  six  inches 
by  the  gauge  at  the  wntcr-works,  when  Iho  oc- 
enpaiita  an?  eom[>elled  to  vacate  the  premises 
al  ibe  foot  of  t'ommcreial  How.  A  greater 
depth  than  this  ia  a  flooil,  and  occasions  more 
or  less  tosa  and  soffering.  Extreme  Imv  water 
w  two  feet,  and  extreme  bigh  water  of  Febru- 
ary. 18k;1,  waa  aixly-six  feet  four  Inches,  —  a 
difference  of  sixty-four  feel  lour  indies. 

'Hie  gauge  al  the  nater-n ork.-c  waa  fixed  in 
l8j$,  and  alt  nh^i-rvatiotis  ninci:  ihrii  an?  re- 
ferred lo  th.it  siniidnrd.  Thi*  gauge  i^*  intended 
loahow  thedeplh  of  wali-r  on  two  principal  b.iri 
near  Cincinnati,  —  l-'oui-Mile  liar  above,  and 
KiNitig-Sua  bar  below,  the  city.  All  obgerva- 
liona  of  tbe  Stage  of  wat«r  of  which  we  shall 
speak  have  been  rednccd  to  this  gauge. 


We  may  mention  ilie  noted  lloo<Ifl  pieced- 
iug  tlie  establiabment  of  Ibe  gauge  lit  Mii^. 

1771.  —  It  la  traditional  that  at  about  thiri 
year  thcfc  woa  a  great  Itood  iu  tlie  Ohio.  Vol. 
1.  p.  .1<:t,  of  the  . ligu>rto(i>i  pimiter.  italeH  that 
two  ivbit<T,huntera  were  delaiiieil  Home  time  in 
March  of  this  year  at  the  mouth  of  the  Big 
Kanawha  by  a  i-eniarkably  high  freslict,  which, 
from  fixed  marks  on  Wheeling  Creek,  is  sup- 
posed to  have  licen  equal  to  that  of  l^*;!:;. 

\7>*'i.  —  Various  records  show  that  tJiere 
was  a  remarkable  llootl  this  year  observed  by 
the  first  white  settlers,  which  must  have  been 
of  much  longer  diiruliou  than  any  of  later  date. 

I7U2.  —  It  i*  within  thtr  recollection  of  some 
now  living,  lltul  four  yeant  after  the  xi-tttement 
of  [..OHantiville  (('inrinnali)  there  wim  a  l1ood 
that  <s>vered  the  land  on  which  Culnnibia  now 
Ktaiiil)!.  The  ulage  of  water  mu«l  liave  been 
sixty  feet  or  more. 

ISlb. — Anotlier  great  flood  occurred  this 
year,  but  it  was  of  less  magnitude  than  that  of 
1792. 

1832. — There  are  several  jwints  in  t'indn- 
nati  where  permanent  high-water  marks  wore 
made  on  Feb,  18.  1832 ;  and  they  almost  ex- 
actly agn^'  inithowing  Ihiit  the  stage  of  water 
was  Uiun  sixty-four  feet  llin-i'  inchex.  The 
|K)pnIiilioii  of  Cincinnati  w:u(  then  iwenty -eight 
thousand;  amt,  an  the  city  was  siluatt'd  nj>on 
t)M!  river-tumk.  nearly  the  whole  of  it  was  imin- 
daleil  hy  u  flood,  which  incr«-a»cxl  continually 
for  ten  days. 

1847.  —  Cinnnnati  contained  about  nioetv- 
sis  thousand  jieople  al  tliis  date.  The  river 
began  U»  rise  on  Dee.  10.  and  on  thw  l7tli 
reached  aixty-thiee  feet  se^en  inches. 

The  following  table  records  the  highest  stage 
of  water  nl  Cincinnati  each  yearsinev  iSHH,  as 
wdl  a«  UiUBe  juiU  givtu  for  ISiS  ami  1K47 :  — 
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nie  llootl-stage  Af  I8i."i  wsis  remaifcniile  as 
occurring  in  summer,  when  tlw  river  is  in  mo«t 
years  low. 
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The  gieal  flood  of  1 833  waa  of  iin|>rccotlt-nle<I 
ina^iiitixle,  ami  so  great  a  rise  was  eniiiely 
uiic-X|ii-ctc(l.  Till--  Unao  of  waier  liml  uoi  ox- 
coeili'il  sixty  feel  for  iliirly-«i-von  .vi--;ira.  By 
il  ihc*  nholu  of  ihoKV  [inils  of  Cim-iiin^iti  nii<l 
tlio  lownic  on  ihi'  opiionilv  Mt:  of  the  nvcr  — 
Covington,  Nviviiort.atiil  Dnylon.  Ky.—  locnt«l 
nran'st  the  water  wore  inntxlatci).  lu  Coving- 
ton, in  all.  perbaps  3nO  houses  wcio  sub- 
mergoil.  In  Newport  iiol  less  than  2.100 
bouses  were  flooded.  In  Dayton  aad  Itell- 
riew.  Ky..  over  100  hoiiwa  nero  under  water. 

In  Cliicmnali.  travel  on  many  of  thi:  street- 
car lines  wait  sn^iiendeil :  nenrly  all  lti<!  freight 
nml  pas!tcaf[or  ilt-iKits  vivtc  snhmorged  ;  all  hut 
two  of  th<!  railroailK  sloii|if(t  running:  tifli-fn 
of  lli«  liirg(,'iit,  <'OHl-y9riN  weru  under  wjitvr ; 
ami  the  g."i»-work«  Mnsijc-ndi'd.  Iciiviny  the  (rity 
in  darkness.  Mon^  lli.in  1  .-■'(Kl  hnsineKS-hoiisc*, 
an<l  nearly  3,700  dwelling-houKcs,  were  ioim- 
dated.  causing  more  than  2,40O  people  in  Cin- 
cJnaati  alone  to  become  obje«ls  of  charily,  for 
whom  shelter.  cOTcrisg.  clothing,  and  food 
must  be  provided. 

It  Is  within  bounds  to  say  that  one-tenth  of 
Uk^  pu|)ulatJon  in  and  around  Ciudiinati  mealed 
iisxinliiniv  iiflbiN  Itind.  The  Assoointed  diari- 
tii'ii  snjierint<'ndeil  tin-  dislniuition  uf  aid  lo 
thoKC  siiH'i-ring,  Knini  Keb.  12  In  .Mareh  .') 
this  organization  ri'lievni  .'i.'JtiO  friiniiifK,  or 
VI, 111  iJereoUM.  Itii'MHil  10.'i,l4l  rations,  and 
Nipplied  2,041  families  with  dolhing.  l,;i|i'i 
families  with  bedding,  nnd  047  families  wilh 
<-oal.  It  also  distributed  3,0'Jl  pairs  of  boots 
niid  shoes. 

The  pecuniary  loaaea  that  resnited  fi'om  this 
Hood  can  never  be  jweeisely  known,  but  It  has 
lie<'n  eatimate<I  that  along  the  two  thousand 
niih-iof  Hlion^s  inundated  It  n^gregated  sixty 
milliouK  of  dulliim. 

The  town  xiitti-rln^  nioitt  in  ])roportion  to  lt« 
feUO  wa*  LitwrcncelniriT:  Ind..  wliidi  ws-t  com- 
pletclv  iuunilnted.  It  i>  hd  filiinted  thai  at  iliiii 
etege  of  water  the  Minini  Hiver  nui«  direelly 
throngh  the  town,  pushing  homes  from  their 
foundalions,  and  sweeping  away  every  thing 
movable. 

The  flood  was  due  lo  two  storms.  — the  first 
from  Feb.  3  to  li,  in  which  about  3.j  indies  of 
rain  fell  at  Cineinnali ;  and  the  seeomt  on 
P«b.  10 and  II.  in  whith  the  rainfall  was  about 
2  inohcH.  These  storms  extended  to  the  liead 
walvi'H  of  tlie  Ohio,  tmd  fell  ujiun  frozen 
ground;  ao  lh:it  tliu  water  could  not  soak  into 
tho  vsrtti,  but  was  carrlud  ut  oiiou  into  the 
watcr-coanKS. 

l*he  flood  of  }ftm  arose  froiD  a  single  xlorm 
on  Feb.  4  to  G,  in  which  tlie  precipitation  was 


unusual  in  amount  .ind  r.ipiditj*,  being  as  much 
as  4.4G  iudies  in  eight  hours  less  tiinn  three 
d»_\s.  This  dtorm,  oi^mbined  wilh  the  warm 
wealhcr.  caasiil  a  general  lliawover  all  the  re- 
gion from  whidi  the  fit-<lers  of  the  Ohio  come, 
.^nll  si;nt  large  votumeji  of  waler  into  the  rivers, 
be^iiles  llic  imnicdiate  raiufnll. 

Wiien  we  eonsi<ier  what  nn  unuMuitl  oombina- 
tioii  of  circnmstaneeH  is  ncccusary  to  vnunv  ii 
stage  of  water  exceeding  sixty  feet,  ami  that 
such  an  oecurrenco  cannot  be  onliuarily  I'x- 
peeted  more  than  about  once  in  u  quarter  of  n 
century,  it  ap^>eai'a  most  remarkable  that  two 
suelt  Hoods  should  happen  in  success'iTO  years. 


A  WOMAN'S  JOURNEY  YO  THE  KARAKO- 
RUM  VALLEY. 

Madamk  ti'jpAi.VT.  wliorecuolly  acconii'aiiScil  \\f>T 
huvbaiid  to  KnBliinlr  uiiil  Balti'lan.  has  jiubliilivil  an 
Inlfifonilns  und  livHf  nc™unt  of  the  ijbdal  region 
ot  Iho  Illiualnyj.*,  which  s)>o  wai  Ihn  lint  Kampraii 
»oiii»ii  lo  peuntnue.  In  the  villaco  nf  Sliiunlia,  In 
the  Kubi  euiLiLlry,  ou  th«  oecajiun  xf  a,  et^ramoMisI 
il»lt  to  llio  lein|il«  by  tha  rajah,  it  \s  cmioinury  for 
the  prlmts  to  Merlllec  a  ^i^goxt.  Onrr  mxlnrinkRii, 
iheprieglsnisynotent  until  tlic  *aerll5cw  i«  emiiplete; 
■11(1  Ibi^  aaveiit  uf  tbo  uniiniil  ti>  Its  uwa  iludib.  with- 
out wlii^li  it  may  not  bo  kilk-d,  ti  giippospil  to  bi^  inrll- 

catnil  tiy  a  trembU'ig  of  tlin  hodj-.  The  iinroiineioii* 
eri'atiirn  I*  not  aluiiyt  lii  a  trembling  moiHl :  iiiiil  li> 
iiitlucc  Ihe  SHiiie  llio  |>H<«la  s<|ulrl  colil  watt'r  Jalo  il9 
i-ar,  wlikh  usually  bas  iXtv  Jt-tlrL-d  cifuct.  Un  one 
occmioii,  the  milhorru  rclalc*  tlint  nvcii  thin  foiled, 
and  til"  g«ttl.  otitrABi-d  by  meh  iri-alioeiit,  e>eH[ie<l  l« 
tlie  niK^d  niouuUIn  side,  >iid,  evi-u  afii^r  ri.-t.-iipiur^. 
refUMd  to  ^ralily  its  caplors.  Put  to  thdr  wit».  Ihi? 
priesta  Anally  plun^d  it  boibljr  into  thu  Icy  ninnnlahi 
ilream  wlileh  daihi^i  through  tin:  vlllajio.  I'aki.-ii  out 
again,  il  iiatur.'iJiy  trcnihled  wUli  ii«  whule  boiiy;  nii<) 
tlie  sseritice  wa«  I1ti»lly  unmijlvled  t'l  tliu  !uill>facllaa 
ut  all,  especially  i>[  iIil'  prl«ts,  who  liul  aimtdy  llli< 
u;liii>d  llii'miclvi-'i  prdihins  of  fninliw. 

^rlnagftr.  cnplirti  of  K^htnlr,  tomeibnea  knann  at 
thv  ••rIviLia)  Vvnlc*.  si'uiuvd  Ins  altmctivc  thAn  r«>- 
(Hirl  hud  luulu  it.  Tliu  slrceta  were  nnrriiw  r^liiaIs 
of  ulitgnniit  nnil  (iSetiilvR  water,  In  whii^h  swaniis  uf 
ratijtriil  pi'oplc  dl>|)<»ieil  Ilicms<>lv«s.  Dirt  w.-is  too 
Giideiit  ii>  lie  iBiLored.  Only  whun  eit-iiing  »i>t  in, 
and  all  ci-intrnsl  dinapiwartd  under  UieinnonUKhl,  did 
thUiitnguliiriitid  sombrnlown  jwhi  to  liarnioiilw  wilh 
tho  m.iiiiilllci^iil  niouiilalii*  wtil<.-li  9urr»iiiid  iL  Th»rg 
are  siim>!  hundred  rh<iii  1:11111  iiihab'iunis:  ntid,  besides 
thi!  finest  quHlity  of  sliawU.  titny  prnduee  llio  (ineit 
and  Rioil  artiitic:  work  bi  allnrr  and  copia-r.  The 
paMaye  Co  Rnltlitnn  frmn  Sritiagar  trareisci  a  olnjiu- 
Ur  plateau  foin'l<-i>n  t  liurntiiid  feet  abovr  the  sea.  The 
eorlb  is  bare,  and  undaUied  aa  if  In  wave'.  Il  is  tha 
brd  nl  an  cxtinet  ^Ui^lur.  and  rtirrouiided  by  raoun- 
t.iln«,  bnlweKii  whkh  tlio  wind  rtgM,  rendering  it 
paft«abl«  only  In  tlio  ihraa  summer  monlhi.    Evsn  in 
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September,  Biioir-bu(Tk&ii?4  iimr  tleiiroj'  fmIi  Inral- 
Icn  Tboogli  Eiigli*}!  aulliurilivi  ha.d  tiifonnud  tben 
(hut  nlii  wan  impoHlbli!  on  (hii  (lUtrsu,  tlie  pnrij 
wore  ilmiclifil.  iliumola  an>l  Imart  >lon«  InhtUt 
ihii  wlitnile.  Gnu  It  rare,  aui],  at  oim  i<l>ce  wbera 
abunilanl.  ia  mU  to  be  poiioiioiu  luriuiiinals.  Tbete 
mlont  ofler  &  dwolUe  gnndeur,  aRMftened  by  vege- 
Liilon. 

Tbe  il«»reDl  lo  liallltUn  Mid  llie  tinurcn  o(  the 
tndut  wu  Ihrou}^  vc*arrf  uquMlT  nild  itnd  lUeUn- 
choljr,  w  ibnt  tbi'  Cm  li^ni  of  cultivation  met  the 
eve  a*  gntof ul  niicl. 

'Hie  Dal tl*  ara  Hawiil mail*,  aiul  cbiellj  mnarhal>lo 
for  Ibi^lr  ilcvuttiiii  tu  the  tcuue  of  polo;  wtilcli.  lu  faot, 
OTisinalftl  bi'tv,  and  (ur  wbicli  Ibeir  wuII-lriLiiif'd, 
lough  litllc  tnouniniu  poiiU-i  an?  >diuirably  wlnplcc). 

Tb«^lr  cnpllAl  USkanto;  bill  th«  piim*t  type  ot  the 
TtKV  \»  [ouiid  In  tbe  Sbiicar  valky,  nbtcti  miiisfiu  tlie 
Imrgcetglaciiere  iu  tbe  world  after  tlioae  uf  Uruvnlaud, 
ftiid  tli«  hlgbaat  niouiiuina  in  the  world  after  Mount 
Everect.  The  Kiarlm  f»nn  an  unbroken  line  fur 
nearly  n  liundred  nitlee.  Mount  Dapiang  of  tbe  Ka- 
raknrwm  nin^  l>  only  ecimi<  Iwo  buudred  teel  lower 
Ifaan  Mount  Kviuvst.  ttui  even  lierv  thi-  Shi^r 
Rlror  waten  nn  attrnctivi:  ouli  nf  some  ili  mllu  in 
extent,  with  Iteld*  of  millet  and  tH'an*,  and  orchnni* 
weighed  down  wilb  fruil,  sinunit  wbicb  ii««tle  Uniibi, 
moeijue*.  miu)  pieiurcxjui!  tbuugli  iiiicomfortubie 
liabitatlon*.  The  apricola  iuid  mcluni  of  thj>  rrgion 
»nd«ltcious. 

Tbe  party  retunitiJ  by  soother  aod  very  dttlieult 
riiotc,  wbicb  fo31owed  all  tUe  niudiii^  of  tJie  Indus; 
yet  bere  and  tben;  little  villaj;ci  were  Mt,  like  venlant 
neMe,  among  tbe  rook*.  In  iplle  of  tlie  tnccuaiit  con- 
lUct  with  nature,  ubicb  a  rftidencc  bere  enlall*,  tlio 
people  are  devoted  to  ibeif  country,  and  prefer  it  to 
any  other. 

The  Jiiumey  to  Shignr  wni  dun  tn  thn  inunlflecnce 
of  tbe  Haharajnb  liumlilr  Singh  of  KAthnilr;  and  It* 
■nentiCu  rmuti*.  ubicb  reuialn  to  be  published,  are 
iMllered  lo  be  imjiorlaiiU 
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In  U*  anuiierwiry  addrcw  delivered  to  the  Royel 
society  of  Neir  S<jutli  Wales,  Mr.  II.  C.  RuMeli,  Ibe 
pt«»lilenl  and  gmreiDuifnt  luiroiiotaer,  deal*  U  •oinn 
length  wilb  Ihn  lobject  of  produdnii  rain  Rrllflelally. 
He  bei:ini  uiib  ■  fru-  pulnla  In  lit  iileU-ry.  I«llins 
Rml  bow  Araco,  fiiidinu  Ibe  pnctlee  of  Drini;  ]^UIla 
commou  in  toine  <il  the  depnrtinetiU  of  Fnutcc,  had 
tried  l«  trac«  tlie  oiteiii  of  the  >:uiLUiin.  which  pruba- 
bly  beSMU  in  ITtit*.  A  r«'llr<'il  naral  nfllcer.  who  at  fcw 
had  »eei>  waier-epouls  destroyed  tiy  cannrm  sliota, 
mwlo  LL>  boioe  iu  a  diitrict  that  iuHripiI  from  tio- 
lenl  rain  and  liali  ttorm*.  and  determined  u>  try  the 
power  III  abot  aitil  •bell  upon  the**  new  foes;  and, 
■etllnit  tip  bis  bauety,  his  suecesa  was  sueh  tbat  the 
ilt'tnn  was  protected  trum  the  riolcnl  storm*.  Tlio 
pnclice  bm-jiine  popular  lu  Prance;  and  up  to  the 
year  1800,  and  even  liter,  many  cotninuiw*  k^t  a 


battery  ''f  ^mall  gum  for  tlii*  purpoae,  ihe  coEnmuTie 
of  Fluury  even  tJoifS  «>  far  n»  to  get  a  oinnon  which 
■tied  a  pound  of  poWdnr  at  «ach  dl>cliarg«.  Arogo 
eould  not  trace  wliat  tlie  effect  bad  i)c>cn,  but  he  at 
least  WM  not  oonviaced  tlMt  It  b*il  lnuX  any  giioA 
effect;  and  afiev  a  time  Uie  practice  became  obtolDte. 
Vulla's  bio^r^bcr  Mya  Uut"ll  U  well  known  thai 
Vi>!tn  IhoaglilapoMible  advaataae  might  be  found 
ill  liaTlne  large  Sra«  during  (huiider-Monm:"  iiia 
reason  invibably  being,  tlial  tbe  KUiuke  would  serve 
ai  n  cotidueior  tor  the  etoettlcUy,  and  *o  prevent 
dnn);cmu*  dl>«batitct> 

To  le>t  tbe  elTect  of  tbe  dlf^arve  nf  artlltery  on 
the  weather.  Arago  examined  Ibe  wealber-iecord  of 
tli<?  Puiia  observatory  for  many  yean,  especially 
for  tbe  days  ndjnn'nl  to  thoao  on  whtdi  the  regular 
CU II- practice  took  placn  in  tlie  fnrl.  situate  somewhat 
Ivw  Ibaii  Iwo  miles  from  llie  •'•beertnl'iry.  The  flrititc 
tJK)k  place  at  this  fort  on  certain  days  in  the  neek, 
froiD  levrn  to  ten  a.m..  about  one  hundred  and  fifty 
•hoiB  bolug  llrrd.  Arago  found,  that,  out  of  W^  ilnys 
preceding  the  practice.  1S5  were  cloudy;  out  of  «(l:i 
days  of  practice,  158  were  cloudy;  out  of  flfti  days 
follniring  practice,  IM  wrr«  eloudy;  wbieb  he  re- 
gantrd  ai  pri>of  that  the  ill»chargc  of  heavy  artillery 
■loes  not  seoiu  !•.•  Iiave  the  effect  of  dL4sl|iaiiiii;  the 
clouds. 

Struck  at  one  time  by  the  amount  of  deatruetlon 
caused  by  hall-storms,  Ani|^i  proposed  drawing  off 
Llie  rleciriclty  by  me»us  of  wires  carried  up  to  great 
cletatiuui  by  captiie  balloom ;  but,  when  he  came  to 
the  practical  oontldoralion  of  ihe  schnme,  It  was  sotin 
aenn  that  each  ballooo  would  not  protect  more  Iliari, 
l>vrlia|«,  a  llioiisand  square  yards.  — a  mere  apecli  uF 
France,  bi  later  j-ears  lie  was  led  to  doubt  the  value 
nf  sncta  a  means  of  protectloR. 

Arajpi  ralate*,  thai,  in  Imrtna  tbe  history  of  the 
use  of  ciiinoris,  be  f<>iiMd  that  li«ll«,  and  especially 
church -bL-lls,  had  preccdid  tlieiu:  and  it  was  at  one 
tinse  flnnly  beiicvcd  tliat  tlie  vigorous  ringing  of 
church-beilK  was  ■uniclcnt  to  dlsrjpate  dangi^rous 
Storms.  Sir.  )tiiMi>li  dnda  that  ui>  to  IHIO,  i>r  inter, 
the  idea  was  piipularly  prevalent  that  storiiu  iiiighl 
be  deslrpyed  or  prevented  by  Krv  or  gmas;  and  he  9 
thinks  that  B  complete  cliaoge  to  tlio  oppoehn  opin- 
ion lias  talirli  place  since  then,     lie  *ayt,  — 

*'.Vu>U»iia,likuAril(ii.  in>i>ilH>rslii-<lMiurion*knr*lfl,'na( 
JrlVf  It  rtw«y.  11 1*  n>,I  only  In  AUKnilln.  hawfver,  ilul  Ihr  Iks 
I  Ivf  In  tbf  srlUtcUl  iiiudmlluii  af  »ln  riltfj.  In  .lucilc*,  ilui. 
iiiK  Ihn  ciTll  fu,  n  WH  ■  iDUier  ef  MamoD  ohHmUiui  ilist 
r>Lln  r<>'im<il  Ibsfmil  twiUn;  and  III*  l»Uur  Ih  Ibit  fcicams  id 
urarRii.ilai  lirnierp  t^vsn  Itritpnellnoroibtlnjf  titrv»h(*pscf 
IriiuhwDml  nn  neli  fitriii,  and.  vlun  Ihrj  wsntnl  mln,  bfhllnf 
thtfin  1^1  lofivtk^r.  I  nnnut  dml  saj  rtArtorv  lo  tho  mulu  fi^ 
ttito  ^*l*in  In  llf  aitllbsinilsn  pntaUixtJuna.  In  trlilnh  iilnioBt 
•nry  sHldBit  of  litis  Un4  tidwtlt  upDn;  but  ills  iiiacUii'  •mmt 
te  hsv*  Iwro  »lT«»  wp.' 

ilT,  Ruascli  then  alludes  to  Ike  well-koown  little 
volume  liy  Mr.  Edward  Powers,  publisiicd  in  1KI0, 
and  entitled  '  War  and  tha  wcaliicr,  or  the  srlilicUl 
proiluelion  of  nin;'  and  to  the  review  of  this  iMiok 
In  Silllmait'a  Journal,  inelluing  to  the  upiiiioo  tliat 
gr«*t  battles  do  exert  some  Influence  lo  the  produc- 
tion of  rain,  but  tollins  to  accept  Mr.  Powcr^'s  Incoin- 
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pirti.-  (liBcuKiion  at  llir  l^ctt  a*  proof.  Ilo  iiiriix  iifxt 
to  Rspy'i  caiiTlctlori,  iliat  rain  rtiljflit  be  pToiliiirrtJ 
ecimomiially  n-lii^n^vor  li  wbk  uMitcil.  aiij  clWa  Tiw- 
f(i>«or  II>riiry'»  O|iiiiioii  in  Ilia  iii.ilt4.T: — 

"  I  iKTv  grrml  fttpitt  tot  Ut.  tiapy  V  Hlmtiilc  cliBiui«r.  am- 
IttlbatutdInK  hi*  mWrmtloD,  In  a  ^rKCUcuil  pnlrii  i^f  ttev.  t»  tn 
Our  (WDumlal  prodgellun  of  nlii,  Tlir  fmi  luu  be-'u  oliiin. 
dutly  pri>t«4  bT  otnariallon.  Ihnl  n  larpj  fUt  <OTn,Hthlii4  prO' 
dHH*  an  uiuiuni  In  ili>  tuiaUtils  njulBlulitm  ot  Ihv  ■luimpliBn, 
■111)  givM  rlw  to  the  iHOUulng  otm  \MmitioTm," 

The  opiiilno  of  I'roreuor  Eicreii,  |)r*"iJ*ui  of  the 
M»tcon>l(%tcal  ROi-ivly,  b  aim  cJIril.  Ue  IwIiiMvU  llial 
tfrna  bsUles  and  gntt  Brt»  tdid  to  product!  lain,  liut 
tlial  riic  iloi!*  not,  of  ni:»^rwll;,  follow  iMUtra  or  lire*. 

Tlic  dlmaln  of  AiulrnllA  Wine  |*euli.ir.  Sir.  KiU" 
■nil  liiu  (inilrtivored  to  coUi-cl  Uih  tvi-unls  btforjii^ 
njHiii  'lie  quntiun  tliere:  anit.  iticre  Imvitig  bi^eii  no 
batdes  (except  ■  miinlo  i>ni!,  whlrli  piiiiliicod  no  rjilti), 
he  [laMd  ID  nil  Rxitmliiitcloii  v1  llii'  iiiPIixiruloBk-*! 
conilltinn*  of  ttic  lUne*  of  tli«  gmit  fires  wlituU  ha.Tr 
(iccurrecl  in  Syiliipy  aiiico  lfl(50.  aisil  nnuinct,  llint,  If 
»  fire  pruiliii'i-'tl  mill,  fl  woiilil  tall  wilbln  fortj'«l{fat 
boun.  Ilis  record  rmbrncci  forty-two  Urfc  Orvt 
(Indiullni;  two  ■orloiin  aiploaloai),  es(eniIlu|:i>verB 
[NTioil  i>I  rwittitj-oi.e  y«M«;  aui]  ha  couduilet  ibat 
ih«re  la  not  oiitf  liiBiaud-  In  ubicli  rain  btu  follov«il 
within  the  forly'i^ighl  houn  ai  an  ctidetil  Miisi-- 
qUIUICC  of  tiKI  tirr. 

la  caim  iilwrr  it  l«  a»'«r(i!ol  or  lieliovvil  Ihat  niiii 
\\3*  been  i>roiliii.-«il  aclilii'inll]',  ll  u'uulil  hv  InU-rretln^ 
to  eiiuuiiie  wliflhvr  Uie  rain  iru  tiiw.  lo  (lie  flrei  or  to 
ordinary  nielourologlr'al  changm.  While  It  K  evlJr'nl 
[hat  M>me  of  T.lit^  nia»l  coiii|ie(>>nt  authorities  )ii  Kug- 
lAod  Mill  AinorSoi  Ihink  lliut  iin<lcr  I'trlain  elretini- 
atwices  rain  may  be  |>railuc<!<l  ai-|ifleinlly,  llr.  liuwrll 
tlilnki  Ibef  nil  eiircfulty  avnUril  tdyln^'  what  t)ie  cir- 
cumnlaricrs  ircn?;  an<1  he  jiroepnlt  I»  devi^lop  toitif 
Idea  iit  nliHi  Ibey  uie,  from  a  eon  6  Id  vru  I  ion  u(  tlir 
'tiBtiiral  cuudiltons  uniler  nbkh  rain  ii  ilepoailcd. 
auil  adducing  curtain  Inalancei  an  ill  ml  ntl  loin,  fn>ni 
iiaturF.  ol  ibe  roiidttlont  under  whlcli  the  leaillng 
Klanllllc  nielooroloKlats  of  llic  day  tell  lU  that  t»lu 
It  (oniinL     tic  tay*.  — 

•■  I(  wo  eui  trt  a  mmtiHT  uf  iIivhi  l-tm'tTi JJ  ellrcu,  li  vltl 
•I4T*  aa  a  (ulilv  t»  ••Uinuunii  whu  souli]  Vn  ri^nlml  l»  nuKr 
ndB.  Ai  fiydiicr  ■'■'  annw  rtlallrc  hiiinldli)'  !•  'S,  and  ai 
WlDilur  It  ■•  nihfr  Irui  anil  *•  hai*  Jmi  ln>rn(.d  itiai  tveti 
almoapberv  linnlrnHii  WtexlHir  to  i^iimgAn*.  I.SN  ft*i,<lffpa>- 
Mi  M  |wr  esDi  narr  rain.  If  m  Hmld  make  II  ilir  u(i  over 
SydBuy  I.no  rccl.m  mitbl  Mil/ »|kci  ie]|M  W  pot  (uni  ■>,>»■ 
nlii,  Nn*.  a  vail  bulk  I^fno  Iwi  lilch.  ■nd  uf  «ii»Uanl>lr: 
l0ii(rtli.  *i>  ^fjal  A  wind  wtiulil  nul  divide  aitd  c^  rmin']  II,  but  p> 
vvBf.  voold  ba^4  IJicd»lRileir<^cii  I.e  .  Iv  llflitiwalriuidcait^ 
rain:  bul  un^-  Ililiif  Ihal  vfiuM  <ln  IMn  wi.iild  H'rve  llir  purpmafi 
and  II  may  b?  daw  by  Un:  but  nf  cauio-  ibe  dro  isiiil  Imttf  Uie 
«C(el  of  lUUnu  il»  uaniplirni  up.  ]|  «iii  not  do  for  tlio  prod- 
nEl*  of  itae  £»  La  rbtt  ap  >li»l) .  idIiIbk  wllb  Ihii  alt,  and  mak- 
lug  « itlfar  ailbff  tl».  ir  II  >■  Is  bai*  tbe  tCHt  of  a  vafl.  —  Ibil 
ta,  inakliiE  Mil'  utiak  •€  the  air  puaiiif  uwc  rlu  Dp  I.nufaM,  — 
tl  muit  BK  a*  as  ajipliudoD  vmild  do.auddvDly.ot  bya«oiialaiil 
uprniib  al  aiicti  iluknea  Ikal  11  wuDId  ila*  up  I/IW  irtt.  Ths 
tiDTci  DKcaiur  la  do  till*  I*  (aallj  cmnpuwd.  hiI  arcau  In  Ihia 
war  fvl  a  ■nniT'  njaiv  far  ihr  work  to  b«  dannw  AI  v^i^vy  the 
anrittc  Hlotlty  •<  Ike  vIimII'  ll  mllia  jwrhoar;  and  all  tlKaii 
|iaHlD(  OTrr  H  to  b*  Mlail.  and  tht  mighl  of  II  DO  ihe  turlkKr 
la,  lay.  m  puundil  on  Iho  tquat*  Inch,  snil  11)  puunda  u  l.tmi 
fMt  blj{b-    At  lt*M,  for  oui  pimnl  purpoar,  Ibcar  fifiin*  an 


•iillltlcirtly  elad-  Tlie  aivragp  ■■^ifhi  !■>  b^  Linj^d.  tlmtforv,  m> 
H  |mimd«  on  liir  •iiin«  Inch,  Tlio  11m  luuil  (ibtt  Ibe  niDe 
Iniirtli  aa  Iha  pK-potrJl  nail,  ttr  tlj«  •junr  rroKO,  anA  s  tinndlti 
rqualtothn  Forwanl  iDoUon  uribcatr  In  iicivun  tlBe.  Wrbtw 
ihrn-tuR  In  una  nlcbl  a(  U  poBDdi  »d  iIx  uiuarr  Ini'h  ottt 
a  urlur  of  1.i»i>  '••■  by  ID  lallw  [U,nO  fimi),  and  nia*  II  up 
I.ttK)  fill  tvn)  in\uul(.  'Fa  do  Ibia  ■•  Bit]  aHumt  Ibal  ooal  la 
k-mplojfd,  aad  tliQi,  aaUl*  hunilln  the  air,  Ibn  wboJi*  a^  Ila  btol 
■  111  ba  tlfbelli*.  The  iwchanlcail  r,)  uivalvul  i-r  gMd  tvaJ  <> 
It.OMI/MO  fiMI-|iuiind>  llti  rs^ili  pnunil  nf  Iiwl  wr-t.  Wo  Ibi*. 
ib*n*n'».  — 
M  ■  Jl  "  II  '  IjW*  ■  I.WO  «  «,«»      .  ., 

i«,™ijw*  ■  in  •  SI)  '  •■'"  ""'*  I*'  """'"  " 

R,KU,(OI  luna  In  a  day.ot  nntly l.MO.nln  toii> '>r 'u>al  |MTday, 
to  In^rraao  llm  tulnfqil  Do  jm^t  «nl,  al  a  ruat.  al  lUa.  jMr  Ian.  of 

tt.Ma.oKi. 

"  fir  C4iur*?  D^la  la  miEy  a  thc^irb^tU^l  c-k|wrlini'iit«  and  lifnun* 
all  llttf  hcEil  Itial  !>>'  tddlallon  mid  liupvrTeol  VQiiibuailon;  brit  ll 
•4-rfea  ti'  ifkvi^  aon»e  Mpi  of*  what  !■  Tn^i^aaar/  lu  dJ*turb  Ibn 
niurvti  of  naiLiiv.  mid.  1  lliliik.  abow*  Iroiv  ulferlyrulllr  anyaucb 
atU'inpt  would  Wt  ettn  nv-nr  ihi.  -,■*,  wbei»  the  air  la  ni*»UI." 

II  nouli)  seem  unrei»u liable,  Mr.  ItuMell  eoiicludes. 
Ill  lioiii"  (or  ilin  cconotnical  pniduclion  of  r»iu  under 
urdiuary  clrcmiislaiiCM;  nnd  our  only  rhaitco  would 
be  to  lake  ■dranU^  ot  a  ttm»  vili«ii  tb»  aiino*pbOt« 
I*  Id  tiMt  eontlitJoii  culleil  unatub1«  ei(Uilibriuu,  or 
when  *  cold  cttrrrnt  orrrlles  n  warm  one.  If  ntider 
IbSM  cundlllODS  <r«  cmilil  I'Ol  tlie  naini  currenl  ni«T- 
tnit  upwards,  tiait  oiiee  fluwliig  Into  tho  cold  one,  a 
Rontldcrable  qunntity  of  rain  might  fall;  but  tbb 
fsvorxhl^  cniiitllloii  seldom  exUta  In  iialure. 


ROTATION  OF  JUPITER. 

Mil.  W,  V.  DKXMXn  lu*  recently  |>ublUli<}d  «n  iu- 
i-riISgatir>n  of  the  rolatlon  of  certain  q>ol»  nn  Jupiter 
irblcb  eoiiflnin  in  a  reniarkulile  depue  n  tUeorr  a1- 
r«iuly  propituntled  Ihnt  iliisi  planel  resemble*  tlie  «nii 
111  Dot  only  riitallng  In  illlfercnt  tlmex  In  illlTereni 
lAiJIiidra.  but  111  IiavhiR  Ibn  jierlod  of  ri>iiitlou  of  its 
eqitaiorlil  region  diorlvr  Ibaii  time  of  re;;ioni  <n  m1il> 
■Il»  latlliiile.  Fn>iu  Ibe  reil  >pol  which  Iia>  formed  to 
conaptritoii*  an  object  on  the  pUnct  for  nearly  ft** 
yean,  the  tollowliie  rolaiioii  pei-ioiis  iir«  oblaiiiod  at 
ilittLTent  (tiuH:  — 


loMtraL 

KonbcTtif 

l>ntadut 
toUUnn. 

iin,«M>u3MiU,llanbn  .   .   .   . 
iH1,JuIr    S^MHanhM.    .    .    . 

iwi.  Jut*  VAva,  »v    *.  .  .  . 

lMi.Aai.n-im, Dm.     I.    .    .    . 
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iMO 

A.    «.      4. 
«      U      »:« 

ft  u    <».» 

A  gradual  lenKtbRninc  Of  th«  jwriotl  b  tiiuN  indi- 
cated. On  1li«  other  lianil,  from  a  white  >pot  niuir 
the  equator  the  foUuu-ing  liiiiei  arc  obtained:  — 


Inltrral. 

Kiunbwof 
twlaUOBB. 

r*Hodar 

ruulaa. 

iKO.Od.  SB-jwi.A'pi.an    .    .    .    . 
IKi,8ept.>a-i$«.-,iiir.  a    .    .    . 
ItU,  Dm.  n-UU,  Nov.  IS    .    .    . 
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MS 
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We  Uiiu  ba<«  tlie  [iiRiJoiiFal  retiilt  tlvtt  ibf  roU- 
Ubn  period  Utnorcilimi  Ave  mfniitnit  teumc  the  equa- 
tor Ibui  In  till!  Utlliid*  iif  Ihn  rait  *i>oi.  Tlir  pffnci 
nf  iIm>  Rifltinn  •■!  miitur  from  f>iia  jxitl  of  tlir  |>liiu«l 
In  tli«  olli«r  wiiuiil  bu  lo  iniikc  ilic  nclunl  tlntn  of  ru- 
tation  l(>n;tr  <>  ve  tpjiain-h  the  equator.  The  op- 
pnsilc  clTrct  iibllccil  III  the  Uin*4  of  rotattoii  of  >poc« 
•usgc»ti  III*  pus'ltilliiy  ihul  ILo  IsUcr  iiuj  b«  vu- 
doiFol  with  n  iiiotiuiiuf  ihHrowii:  purlakiii^.  pcttuipa, 
uf  llie  niiiun-  of  cycloim  on  ihe  mrth'i  surfafe. 


ilff/)  SKIBS  A    CENTUKr  AGO. 

I  VKXrrfiK  to  *ug|^)tl  tlrtl  mccnl  plipnomcnn  ™rp  a 
T«-ai)f>»nince  of  Ibosn  of  17!?3.  It  will  llti^ivlnrv  br 
futcrHliiiK  10  sirv  a  »k«lcli  of  Ibo  |ihpiium«is  uf 
IWl,  Inonlvrlu  aicen&Ii)  tbdrrimiUriliunnd  iliffCT- 

In  tlw  ipritig  Oif  i'TtH  aait  of  thn  grvalni  oniptloim 
of  Sbaptar  Jokiil  In  Icelau-l  ri^Hulteil  In  tli<>  larxcit 
lava-mrvAUkr  over  obMrmI,  len  miles  lung.  Gvi-  milM 
will*,  and  a  htimlrvil  feet  deep.  ObvinmJy,  gr<«i 
qaanliliu  of  mb  iniiit  alao  liar«  been  ^lironn  up. 

Toward*  ibn  nnil  of  M»y.  Iiohrnraurh  (dust-liiiw) 
waa  rcmarhfd  finl  ou  ili«  irnli-rn  r-Misl  of  Kun^pv. 
It  wan  »ft  thick  ai  to  reiuler  llie  »iin  inriiible  on  tlie 
lioriiuii.  iind  even  nt  mtd-ilaT  il  wn»  onlv  n  red  lnd(»- 
lioct  diilc.  It  wai  lint  noliceil,  May  ^.  *!  I^'^imn- 
bagen,  Iben  In  KneUnd,  ou  July  6  iiud  T  in  Krance. 
And  rapidly  sprauIoT«r  Europe,  nortliem  Afii<:».and 
4-Mt«r[i  Atia.  Neither  rain,  heat,  nor  eoJil  diipcllcd 
it;  and.  luvini;  reaelml  a  maximuin  at  the  viid  of 
July,  It  renin1n''il  visiblu  till  Sept.  30,  1793,  at  Copen- 
bagen,  tbdi  iMtiiu:  fuur  tnunths. 

Tber«  are  nuitieroiisliiiiinneesot  voleniilcatJi  being 
auricd  very  great  illtlmi^t.  Tli?  ilufii  Ironi  Cnai-> 
guina  in  Central  Anitrlca  n-M  carried  a  hiindroil  iind 
acvenly  mllvs,  towards  Jaiiinic.-i.  bikI  iru.4  so  dumti? 
lli«r«  ••  to  darken  llie  iky.  Ilenw  nteiecirologlitis 
cenclndMl  tbat  thi-  hohenraueh  of  l~H3  nu  due  lo 
diut  from  Shnptir  Jokiil. 

Tlic  Klmllarlij  of  tlie  1783  pbenouienou  witb  tbc 
pr«M<'nl  »«i!ni<  to  nie  eilrtordlnary.  Tlie  frighlfiil 
vokaiiic  expiuiloii  o(  KrnkUoa  In  the  Smidn  SCrnll*, 
whiefa  be^tui  on  Atij.  StS,  IS83,  snpplliM,  nsilliISlinpiiii' 
.lokiil.  tbe  material.  Tli«  Rpieiiilld  r«d[i#n«  ai  •iiurjix' 
»nd  uiiiKei  wa8  lirst  reported  from  India:  and  il  will 
be  an  bilen-sling  iniulry  to  itudy  tlie  »pr«idii)g  o( 
tlie  pbcnomenon,  a«  waii  dnne  In  n^. 

It  w«9  flmt  KMn  III  Japan  at  tlic  end  of  Auiciut, 
but  only  ri-Mibed  tienuany  in  Noremlier:  and.  fmni 
Uie  ilawa  of  ilie  various  lecordi.  It  teenu  evldeiil  tbnt 
the  aah  wiu  ibronrn  Into  Uie  upper  region*  o(  t)i« 
AtmoififaDr*  In  tli«  iropl<'«.  Tli«'  aitraonllnar;  ilura- 
tton  corrupond«  with  tliat  of  IT^,  tind  is  to  Ite  ex- 
plained by  tbe  finspew  of  the  diui. 

The  differenced  arc,  that  in  our  cuntitry  the  obneu- 
ration  of  tbe  Kiin  U  leu  than  In  IT.**::,  wblcb  would 
accord  wlib  tbe  Kr«ater  prodmlty  of  Iceland  tliau 
Java. 

It  seen*  probable  ibat  rain  aad  mow  may  brUig 
•one  of  the  diut  to  the  eurlb.     I  have  therefore  ei. 


nniineil  ihe  residue  of  tbe  rain-Eaugei  frotn  Ui«  1st 
nt  Deeember,  bat  ibaa  far  without  any  puiitive  re- 
ftultt.  Hence  1  inf«r  lliai  ih«  drntt  Is  at  preMnl  too 
liicb  for  It  It!  be  brought  down:  It  is  therefore  tnoiit 
uecemrr  that  Ridi  oWrralioua  be  made  in  many 
place*. 

Tbgi*  view*  bam  bwn  adrocated  by  Ijockyor.  who, 
tbroBKti  tpectroeeopic  reaesrcti,  lia>  licnn  lad  to  tlie 
same  conclution. 

Before,  botrevcr,  a  final  ilednou  upas  me  or 
Mioth«r  liy|ioihe*ls  can  be  rItm,  it  will  be  neeesiary 
to  collect  obMrvalious,  n-warcbftf,  and  InvMtlipitlon*, 
from  n  many  point*  of  ilir  earth'*  surfftre  as  pcasfblc, 
which  will  dwibtIrM  be  done  in  meleorulufpcal  jour- 
nal*. O.  Kas.'O'kh. 

Kill. 


BnoivxK  AND  heunke's  voice.  SONt; 

AND  SPEECH. 

A  proHieal  <fmde  for  singers  and  sptaktrt ;  from  Ikr 
coitAined  vUie  of  vocal  taryton  and  iviee-traintr. 
Bt  Dr.  Lr.iCNox  Bkowxk  and  Rmii.  Bkhkkx. 
Nev  York.  a.  P.  Pnlnan'f  Sola,  t8»l.     323  p., 

iUnstr.    8«. 

A  cAKKfUL  jMiniiftl  of  IhU  work  must  estab- 
]i*h  Itie  ooni'ieluiii  in  the  iniDt!  of  the  reader, 
lltiil  Ihi-  nnlhorH  llioro«){hly  understand  their 
wil)}<tcl.  In  rttforonoe  to  voicc-rormation,  many 
btthi>rt(>  oliKciirc  jiuint*  nn:  made  clear,  ami 
niiiny  hitherto  ilouhtriil  |)tMiil.-<  arc  settled, 
oil  physiologicnl,  nnd  tlmntfom  iiii)i!ti>titab1e, 
gToiiixls.  TliuB,  tlic  distinction*  between  the 
various  •  registers '  of  voice  nix;  [jroved  to  be 
clue  lo  demonstrable  differcBcra  in  the  ailjimt- 
niCRta  of  the  •  roicobox  '  mid  the  vocal  liga- 
monla.  A  great  <lcnl  of  information  is  com- 
innn!cated  on  the  stibject  of  voice-culji Tation, 
iind  llie  prevention  and  treatment  of  the 
dilmenta  of  -voice-users."  The  precepts  in 
regard  to  bygieniir  Iiabils  for  singers  and 
B|>(-nl<ers,  tiieir  diet,  and  their  elothing.  so  as 
lo  sfciin'  nnrcslrict^'d  freedom  for  Uio  cliesl 
ritiil  the  ahdomcn,  an-  tioth  Jtulieious  and 
important.  About  onc-half  of  the  liook  is 
taken  up  with  the  single  subject  of  rHpirnlion. 
The  proper  managcmvnt  of  the  brvath  i^ 
shown  to  be  a  matter  of  the  highMt  possibltt 
value  to  singers  and  spoakeiv.  The  con<;)ii- 
Hions  arrived  at,  in  i-eferenee  to  the  healthful 
and  efficient  use  of  the  lungs,  commend  theni- 
selvi'H  jw  tlioronghly  sound  and  practical ;  bnl 
i-onileii»ation  in  the  treatment  of  the  subject 
vrotil<I  have  been  ft  great  Improvement,  as  the 
ttamv  principlctt  arc  again  hikI  a^aiu  re|)eated 
iindor  iliiretf  nt  henils. 

The  n»>i  of  the  laryngoscope  is  rcrcomtnended 
more  than  nill  hi^  thought  generally  advUable. 
80  farns  pmrticnl  result*  are  otMM»rije<l;  but 
the  aiithofs  luivc  liandlod  this  instrument  to 
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good  purpose  in  iUnstioiing  ibeir  dcdoiSptioua 
of  the  lai-.vns  by  pliotogrnjilis  tak«n  from  tlio 
reflected  iniageii  in  tliu  lurvngoaoopic  mirror. 
TlilU,  ttifi  nhink  of  tin-  glultis  \*  nliown  in  titi; 
Act  of  rormiiig  «oiind.  l*hotogrii|ili»>  nrc  iilso 
^iven  of  the  inU'Horof  tlic  nioiit.li,  iiliuwing  t1i<; 
[iaKiti»iiN  of  tlic  soU  piiltitr  dnring  ihv  singing 
of  ccrtiiin  nolC!=.  Thrsp  amlothcrilliistrntionB 
greatly  !uKl  to  Ihp  inlcresC  of  liic  elaboiatp 
d(>scriptionB  of  tbo  processes  of  pliouation. 

Tlic  book  commences  with  a  plea  for  tUe 
study  of  vocal  [ibyalolo^'.  Tbe  importaiice 
of  a  knowledge  of  the  principles  of  vocal 
pbysiology  to  Htngerit  nad  spn&kevft.  no  one  will 
di.iptite ;  but  it  uiuy  liu  iloiibted  wtii-tlivr  uiiy 
pmutival  bciicfil  can  liir  ili-rivwl  by  voicc-iiiii-rs 
from  tlK>  antttoraical  ilct.til  of  tlic  Klniotiiri!  nf 
llic  vocalixing-iippiir.-iliii^,  wiiicb  Is  here  so 
vopiouHly  «'xliil)iU'd.  Tbis  psirt  nf  tlic  trcatis*- 
Dtigbt  have  been  iDiicb  condensed  wilb  advan- 
tage, so  far  as  its  practical  applications  to 
speaking  and  iiiD);ing  arc  concerned.  This 
por^on  of  tbe  book  may,  jK-rhnps,  bave  its 
utility  to  voice-Iro titers,  who  onybl  fully  to 
understand  the  uiet-hunintn  wliicit  llic-y  iimU-i'- 
take  to  direct:  but  voice-ii«ent  votild  not 
'govern  tlie  venlugcm  '  in  ii|H'<:cli  nr  itoiig  with 
any  l>ctt«r  clfi-t'l  from  knowing  l.tiv  hIiujh^  mid 
name  of  the  in<livi<ltial  curtilages  which  tlicy 
Hct  ill  motion. 

In  the  chapter  on  defects  nnd  impediments 
^  speech,  both  stakmmoriog  and  stuttering  — 
^■c^y  indellHitcly  distioguisbed  —  are  traced  to 
one  common  source:  "  A  fault  in  respiration 
is  at  the  root  of  all  the  mischief."  No  system 
is  presented  or  advocated  for  the  i-eik-f  of 
stammerers,  for  the  at>eelRed  nsnaon  that 
"  there  ta  none  Ihct  in  honcitty  npplieublc  to 
all  cases."  Something  mure  dt'linitc  niiglit 
have  been  expcctctl  nmlcr  thin  heiiil.  Por 
foeta  relating  to  the  vocal  regiitlerK,  :ii)d  In  tlic 
anatomy  of  the  larynx  .ind  the  chest,  this  book 
will  be  njcfnl  as  a  work  of  reftrence  in  tlic 
libraries  of  seientitlc  teachers  of  speech  or 
song ;  but  it  will  not  add  much  to  their  knowl- 
edge of  practical  vocal  pby«o!ogj-. 


ii'AWlSE'S  BOTANICAL  ATLAS. 

The  bolanieitl  atlas :  a  g-aiilt  to  Ihe  pracliftd  uitdy  of 
planU,  eonlaininff  rfprasentatiett  of  iht  leading 
firmt  of  plani-ti/e,  tritfi  tlplanatory  letlerpreM. 
By  D.  M'Almxr,  F.C.S.  2  v.  New  York. 
Ctaturji  Company.     1883.     S2  jil.     i'^. 

It  is  dSfllciilt  to  si'C  why  this  work  shouU)  be 
entitled'  TAc  botanical  atlas '  (except  todistin- 
giiish  it  from  the  other  atlases  compiled  bv  the 
author),  since  many  of  its  heat  plates  arc  tmm 


an  entirely  diflfei'ent  treatise,  which  may  && 
fairly  lay  claim  to  bying  called  ■  The  atlas ; ' 
n&mety,  that  of  Dodel.  Judging  by  its  size, 
it  i.t  ajipaicntly  designed  to  be  used  In  elas^ 
denionstnUions ;  but  lis  Kiimptnous  binding 
ftomewhal  iinfilH  it  for  the  laboratory  table. 
while,  on  llic  other  bniid,  the  figinvs  are  not 
large  enough  to  bo  used  in  [ilacr  of  lecttirv 
diagrams.  The  work  is  in  two  voltimcs,  one 
of  whicli  is  devoted  to  pbiinerogams,  tiic  other 
to  cryptogams. 

Tlie  drawinprs  in  iho  volume  on  flowering- 
planla  are,  for  tbe  most  [mrt.  \'ery  good,  some 
of  them  iiossessing  remarkable  elearnesa  of 
outline :  and  llic  <'uloriTit[  is  above  the  average 
in  ilclicacy  oC  elfccl.  The  im]ir<-ft»ion  made  by 
thiit  vobimo  iix  a  whole  is,  that  it  lian  received 
nn  iinionnt  of  eare  which  coiiid  iiavc  been  more 
tisefiilly  expended  in  a  slightly  dilTorcnl  iliii-e- 
tioo.  ^Vitii  the  exception  of  the  wonls  ■  mtig- 
niCed  ■  and"  iiighly  ningnified.'  there  is  nothing 
to  serve  as  a  guide  to  tlie  relative  size  of  the 
liguiVB  of  corres|>oi)diiig  parts.  Kvcry  prac- 
tical teacher  of  botanj'  would  bave  suggested 
to  the  compiler  the  desirability  of  ftirnishing 
what  is  never  out  of  plate  lu  an  atlas  of  any 
kind,  to  wit,  a  scale  uf  juirLM.  Thia  is  always 
serviceable  in  the  treatmenl  of  microscopic  or 
of  any  minute  ligurcs  :  in  fact,  without  it  they 
nm  otten  misiending  to  the  beginner-  It  mnj' 
be  said,  Uiat  ili»  impmclicable  to  state  in  every 
case  the  approximate  amount  of  enlargement 
or  reduction  ;  but  certainly  in  most  cases  it  is 
not  impossible  to  give  a  blot  as  to  tbe  relative 
sizes  of  tbe  flgut'es. 

Diawings  of  the  siJte  given  In  this  atUs  are 
ciiiefly  useful  for  individnal  and  not  class  study. 
With  a  greater  enlargement,  the  plates  would 
bave  proved  useful  in  classes  of  ordinary  ^ce. 
A  few  attemjitit  ba^e  been  made  to  providn 
plates  of  sni  table  sixe  for  class  use;  but  Ihesnb- 
jccis  have  not  always  liecn  s"  well  chosen,  nor 
so  succcJisfulIy  treated,  aa  those  in  this  volumi'. 
The  well-known  series  made  by  I'rofessor  )  len- 
slow  is  so  crowded  that  the  effect  of  the  ex- 
quisite drawing  is  obscured.  In  the  lack  of 
good  wall-plates,  we  have  a  want  which  ought 
to  be  supplied.  If  tlie  plates  in  the  present 
volume  were  larger,  so  that  they  could  be  etn- 
ployed  for  demonstration  before  classes  of 
moderate  size,  they  would  gu  far  to  meet  this 
nceil.  Their  si*e  now  n-slricls  their  employ- 
ment to  the  individual  student,  and  litis  uecvs- 
sarily  lessens  their  utility :  but  this  is  a  nialt(;r 
for  publishers  to  consider. 

The  volume  relating  to  cryptogams  iimlainK 
twenty-six  plates,  some  of  which  include  a 
large  number  of  figures  copied  fi'om  standard 
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autliorilifA,  II  sjnsU  niimbpr  ot  tlic  tigurc«  be- 
ing urigiiiiil.  The  utijc«t  set-nia  to  be  quite  as 
niucii  to  ntlmet  tlio  eye  by  brilliniit  coloring 
A»  [4  furnish  the  slodent  witb  accvntU-ly  dravu 
microscopic  ilclails.  Th«  quality  uftlie  plates 
vsrips  considerably  :  for,  wliiie  those  of  Volvox 
an<)  Miicor  are  effeetivo,  tli«  sauH-  eanitol  l>c 
said  of  tho§e  of  some  uf  the  lower  furiiui,  —  ait 
Noatoe.  Uacillaria.  Glocooaiwa,  Hr..  —  when- 
a  inaaa  of  eolor  taken  tbr  place  of  clutrneKn  of 
oiitliiiv.  and  im[M»rtiiiil.  dctaiU  arc  Dot  well 
hrotight  out.  'I'liis  may.  howercr,  bo  the  fault 
of  tlic  lilliograpbei-,  rallier  than  of  the  original 
dmwiags.  Considering  llioir  biologiea!  impor- 
tance, belter  and  uiore  uniueroua  figures  of 
Myxomycetes  migbt  Itave  been  given.  Tlie 
plates  of  Fucu9  and  C'etraria  are  unnecessarily 
bail,  considering  that  there  are  several  irorka 
from  whiL-b  esi.'elli,-tit  ligiiri-^  could  buve  been 
copiitl :  and  the  khiik:  may  be  said  of  the  plate 
of  Floridi'ai-.  wliciv  no  goo"l  ligiire  of  tlio 
procu-p  or  eystocarp  is  given,  and  that  of 
DKMM8,  where  the  peristome  is  badly  drawn. 
The  anthei'ozoiit  of  a  fern  is  represented  not 
only  without  the  usual  bladder-like  appendage, 
tint  also  wiiboat  cilia. 

Th«  text  Goosiats  of  bi-ief  dcAcriptiona  of  the 
{Igiires,  with  <Iirocl£onft  foritlndying  the  objects 
thenutdves  in  the  laboratory  ;  the  whole  form- 
ing a  skeleton  to  be  lilled  out  by  the  instruct- 
or. It  seems  to  us  thai  the  use  of  the  term 
'  gonidium  '  in  the  sense  of  non-scsual  spore 
is  hardly  warranted.  Tbo  word  has  a  technical 
mcaniug  in  Uchens,  and  its  use  in  other  orders 
baa  been  superseded  by  better  terms  ;  and  it  ia 
c«rUinly  un<ieiiirablo  to  speni  of  the  gonidia 
of  P«iilcilliuin,  for  instance. 

The  work  Is  likel,v  to  have  a  large  sale  unong 
amateurs  who  wiiih  a  hasty  glance  at  the  sub- 
jrot ;  but  it  would  lit;  U-ller  for  iitiidenta  U>  pur- 
cliaiu;  some  of  tlic^  text-liooks,  tike  Siiehs  or 
l.uersseo,  wbert^  they  will  find  ttiu  sninc  tignros. 
and  a  full  text  as  well. 
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hjarwat  tantt*  of  tit  orcAonf,  *in«jriwtf,  tie.  !!• 
Iui>tral«d  with  ovur  xureii  baa(lr«d  and  filty 
wootlcnta  anit  twi-nty-firu  pa{:«8  of  dassiAed 
Ulnstratious.  Br  Mattukw  Cooke.  Saera- 
meato,  Cmi.tr,  i8»S.    472  p-,  ilhi»tr.    »». 

DniiMi  Ibc  liwl  fi!w  years,  there  lias  been  a 
great  growth  in  the  {>(>[)ular  apprcetaliun  of 
the  impOTt.iiiccof  economiuvntomolog)'.  Asa 
result  of  this  growth,  the  demand  for  popular 
works  on  this  subject  bas  increased.  To  sup- 
ply this  demand,  nnmerous  publications  have 
appeared  in  rapid  anccession.     Of  especial 


iulcrest  among  tliese  p«ibltcat»ons  arc  the  man- 
uals of  Miss  Ormerod,  Mrs.  Treat,  Mr.  Saun- 
ders, and  31r.  Cooke. 

The  work  of  the  last-named  BDtbor  resembles 
in  many  respects  tlie  works  of  the  others. 
Like  tiieni,  it  fs  largely  a  eominlation :  its 
chief  merit  tieiiig  that  it  gives,  in  an  easily 
aeces»il)le  fonn,  diMeriiitions  aiul  llgures  wbidi 
were  scattered  through  many  works.  There 
is,  however,  some  original  matter.  ThU  (^on• 
sisU  of  notes  respecting  various  Califoniiaii 
species,  which  were  studied  by  the  author  while 
sening  in  the  capacity  of  chief  cxeeutive  horti- 
cultiii-al  ollicer  of  that  state.  The  insects  arc 
disctisseil  under  the  head  of  the  plants  tliey 
liife«t.  TIk  descriptions  aro  written  in  a  defir 
am)  itopular  style :  but  in  some  uaaes  they  aiw 
t>x>  hiii'f.  and  in  othent  titcy  hejtr  the  marks  of 
hasty  coinpihiliun.  A  peculiar  ainI  esei'Ileiil 
feature  of  the  work  is  the  bring! ng-togetlicr 
into  one  pari  descriptions  uf  all  the  remedies 
suggested.  Those  .ire  referred  lo  thronghont 
the  work  by  numbers.  In  this  way  unnecessary 
regieiltion  is  avoided.  In  the  introduction  a 
history  of  the  legialalion  to  prevent  the  spread 
of  iujurioua  Insects  in  ('alifornia  ii  given. 
The  work  ht  prof\i»ch'  itlustntted ;  but  the 
g0o<1  (Ignrca  are  not  new,  tlie  new  ones  are 
not  good,  and  alt  nri^  poorly,  printed.  Still  the 
book  will  be  found  lo  l>c  a  very  usefiil  one.  ea- 
pedally  to  tJio  fruit-growers  of  Califoniia. 


Tnxlfih  remni  0/  lltt  tlalt  entoauloffut  on  ikr.  not- 
ia<t»  ana  btn^/leitil  intteti  0/  iht  tialt  0/  Jllinoit. 
I'irst  anaual  ranort  of  S.  A.  ForUca,  for  the 
y«ar  18ti2.  Spniigfield,  Dl.,  188».  lO+lM  p., 
Uluatr.    8". 

In  this  work  we  have  the  restilla  of  (he  first 
half-year  of  l*rofe8»or  Korlics's  ndminislralion 
iiH  state  entomologist.  In  slixlyiiig  Ihc  report 
we  ai«  deeply  impreftsed,  both  by  the  amount 
that  has  1ict>n  aocompllsbed  and  hy  the  thor- 
oughness with  which  llie  work  is  being  done. 
Scverul  of  the  articles  in  the  rcjwrt  have  been 
puhlislHil  HC|nr»lely  ituring  the  jiast  year,  and 
have  been  iiotJccd  alntady  in  tiiese  columns. 
Of  the  olbtT  nrtielt-s,  Die  notes  of  experiments 
in  the  destruction  of  tla-  HurO]>ean  cabbage- 
worm,  the  aecount  of  a  ncn-  plant-lotise  infest- 
ing eucurbitaceons  plants,  and  studies  on  tlio 
ckTiiclt-bng,  are  the  most  ini|Kirtant.  The  ob- 
servations on  MicFOcoeciis  insoctonim  Burrill, 
a  bacterium  parasite  of  the  cfaineh-biig.  an: 
I'^jH-eially  interealing. 

We  an!  glai)  to  see  that  PrDfeasor  Forbes 
has  adopted  the  plan  of  Intrusting  some  of 
tlie  more  spc«bl  Investigations  to  hJs  assist- 
ants,  and   ]Miblisliing  the  results  they  have 
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obtained  in  Uieir  own  woiils,  over  ltii>ii'  own 
sJffnattireei.  Ono  can  lianlly  ovcr'estiniale  tli<.- 
valuo  of  ihe  mWtil  i-iiilnisiiiHiii  wliidi  tuiS^U 
iiiiUt  will  liriii};  to  t1ii:ir  work  timlcr  Lliia  niotlioil. 
Not  onlv  vtill  ttii-v  ■)«  more  work,  liiit  it  will 
Ik-  or  n  tmich  liighrr  c|ii!ility;  ninl  tlic  c>tli<,v 
in  wliicli  Ihoy  nip  ctigngc'l  will  Iw  nlilc  iil  »ii 
cnrly  il»,V  lo  rommand  the  services  of  n  cotjm 
of  s|)ei.'inlist§  JDStesd  of  luero  day-laliorcre. 
At  tlic  eniiic  time  a  large  part  of  tlie  work  of 
c;ii-li  individual  in  an  oliiee  of  thia  Wnd  must 
be  mei^Gil  into  what  shall  go  out  aa  tbe  work 
of  the  offit-e.  And  it  !«  not  Iho  a«t.iiaiaiiu 
aloiie  who  *»\Xvv  fmni  thisi :  for  the  chief  rnuftt 
devote  iiiucli  attcntinii  to  cxeaulivi-  ilutic:!. 
whieh  nhorlt-ii  gi'i^ntly  hi»  limy  for  iiltidv. 

In  Hii*  n'|»or(  tlierc  Jire  two  pnpcis  l>y  I'ro- 
ffSM>r  l-"orl)c«'«  »»»iHtinit».  The  first  is  an  im- 
]ioi't.-<)il  nilicle  on  the  gall-miles,  hv  Mr.  II, 
Garroan.  It  deals  with  the  gonenil  character- 
istics of  stnicliire  and  liabiu  of  tbe  I'hjlopli, 
and  includes  deaeriptioDa  of  seven  new  spe- 
cies, and  the  cecidii  of  several  species  for 
which  names  art-  not  proposed.  Previous  to 
this,  bnl  Uiree  ajjecies  have  been  iiidiealt-d  by 
name  tn  Ihi*  Unit/^d  States.    Tlie  second  jiaper 


is  by  Mr.  F.  M.  Webster,  nnd  ii  nn  cscelleut 
account  of  the  itiigootnois  grain. imith  and  il» 
parasites.  There  is  also  an  ]u.-connt  by  I'rof. 
T.  J.  Burrill.  of  the  habits  of  Agiilus  frr:uiii- 
latus.  nbieh  be  has  found  to  bo  a  dcslniclivc 
borer  of  tlie  l.ombardy  poplar. 


Firnt  annual  rrpnrl  on  Iht  inJ'iTioa-t  a<vl  ulhtr  inuelt 

of  the  Slate  •■/  Ntu-   York.     By  J.   A,   I.:sT\Kn. 

*tat«  entomoloffisl.  Albnny,  1882.     Saiiate  Jt>c. 

Mo.  03.  (lulled Octolwr,  ISSII.)    381  p..81ouU. 

8". 

.\i'rKH  an  interval  of  eleven  years,  we  *ii> 
ikgain  favored  with  a  report  of  a  state  e»lo- 
iDologiNt  of  New  York.  This  first  report  by 
Mr.  I.intiiir  is  a  lar^e  one.  and  evidently  rep- 
resents a  great  iimoiiiit  of  work.  Tlie  first 
eighty  psiges  arc  devoted  to  n  history  of  Ameri- 
can economic  entomology,  an<l  n  diNcussIou  of 
tbe  more  important  insecticide*  now  iti  use. 
Then  follow  accotiuls  of  thirty  speeiM  "f  in- 
sects. Uf  especial  interest  among  Utvnn  are 
those  of  Polype  lai^cls.  Crambus  viilgivagellii!'. 
and  some  apedes  of  Anthomyiidae.  In  nn 
appendix  there  is  a  very  oomplete  account  of 
the  writings  of  Dr.  Fltob. 
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GOVERNMENT  OHOANIZATIONS. 

0««logi(aJ  mnej. 

PaUnttMogj/. — During  tho  Doltl-itiunn  of  16"^, 
Trtil.  W.  W.  Coiiiaine  wa*  <leuile't  t"  collect  and 
■liidy  1(mM  jilauU  In  VIr):iiii^  Luit^  in  July  he 
brinn  *n  exsmSnattun  ol  thi-  urtinry  strnu  in  ihi- 
vli^lnlly  of  Rlchmani).  Throughout  [li<-  ntmnlnclcr 
III  llin  Miuon  Iili  lIvM'Work  vst  continiii'il  «n  t,1ii> 
mt--«u£olc  anil  I'Tltsry  uf  t^»stern  Virj-iuja.  iirrr>r 
which  \xv  wat  oircii|ti«d  in  iliv  prepnrntlun  of  ilran- 
Ingi  o(  ihir  iporimcnt  rollcctiTiI. 

Prof.  },,  C.  Jnhrmoii.  nho  Itxi  t>cnn  wiirklnji  In  the 
.Snitlli  Atlantic  iliBlricI,  (irtiiciiuilly  in  Alabama,  Um 
rt'iurued  lo  WailiiiiKlou  afi*r  n  mtist  itictBasful  sea- 
ion.  Hv  is  nowRiisiagiNlin  tiiipiwhing  ninl  arranging 
tbe  lanre  iwUcellonx  that  hr  *i;rurcd  diirlns  tbe 
aiimmnr  and  antumn.  tioveral  tiarn'IfiilD  o[  matnrial 
(rom  tliv  ClnltKiriie  group  in  Alabaiaa  wvr*  ubCarrjeit: 
and  the  *orting  of  lli<>  exirrinely  interesting  eollef- 
ilon  Indwlcil  In  them  hot  kept  him  ban;  *iace  bin 
mum  from  Iho  Held. 

Ur.  J.  B.  Han-oii  liiMitlaiil  lu  Dr.  ('.  A.  Wbtlu,  in 
obarge  of  ibc  di-piirtuisrit  o(  meaoioic  pileoiilology) 
rEporl*  that  a  nolloi^tlon  of  very  liilcrt^t.lng  fiiHlla 
hsA  liccD  leric  li>  tlie  Naiioii^Ll  mu'eum  from  Shonam 
Point,  British  Colitnibia,  by  Mr.  Jaiiirs  G.  Swan  u( 
Port  Touimtnd,  W.  T.  Tb«e  foulls  are  beina  cx- 
amltMd  by  Ur.  Marcou,  who  *•}•  aumc  of  tbrm  an 
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iipw,  and  that  utheni  are  evidently  identical  wiUt 
ipccimcnii  froin  lhcc«a|.btuirlngrock»pf  CjueenCbar- 
loII«  Inland,  di'Dcvlliorl  for  Iho  rniindii  gnoloKical  tor- 
vey  by  l>r  J.  t*.  Wbileaven  in  hit  '  .Mn'oxnlo  foMll* 
uf  Queen  CbailoUe  l^lan■l.'  Ur.  Mai-coii  «»y»  thai 
(he  collection  prcicnls  quiio  an  oolitic  fncitt. 

MUci-ltanfou*.  —  Mr.  V.  M.  Ttfarion,  topographer, 
who  has  been  working  In  ea^lern  Tonncupe.  »*y« 
that  tbe  ivaxle  ot  valuHble  limber  in  ibM  rpgliin, 
wlilcli  Uita  only  recently  ctAicd.  Is  almost  iiicuricelv- 
nlik.  The  fltii?»t  ipoclmcni  o(  walnut  and  cherry 
tlmtiiT  arr  f<->iiiid,  ami  arf  uard  by  the  inbnbltanti  fur 
fence-rail",  tlre-woud,  iirul  ihIlt  wasifful  pnrjiow*. 
Sin(«  the  wirvey  lias  becti  working  In  tlie  country.  It 
hai  bcoii  Initruincntal  in  working  »  ctinngv  in  IhU 
reipcci.  anil  the  pciiplc  arc  beginning  to  uppri?clat« 
Ihe  value  of  their  limber  reionrcei;.  Anotfaor  miilt 
U.  ibat  liie  liiinoral  rraources  are  becoming  known, 
and  InvesliDcmn  both  In  timber  and  In  mineral  jirop- 
«rllcs  am  now  belli};  made  nhcte  but  a  short  tlmi^ 
ago  ihny  would  hnve  iHieii  ci'>n<i<l''ri'd  mipriifll.ibln. 

Dr.  TlioinaK  M.  Clialard  uf  Baliiiriore  ba»  been  ap- 
pointed aultiant  chcmlit  on  tli<^  mirvey,  and  will  bo 
tn  ihn  lalwratory  il  Waihlnsii^n  with  Prof.  P.  W. 
Clarke. 

JStlucaf  ionul  roek  HaiU*.  —  The  turvey  pro|n»c«  Va 
collect  auitM  ot  about  one  hundrrd  repn-seiiUlivc 
rocks,  inbaiwcd  Inii^achlngthcclcmenUot  litbology. 
Two  hunilrvd  «pecimcns  of  «acb  Und  of  rock  will  bo 
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goUiered;  and  tliej  vill  In  obUlncd  u  ncarl;:  i^entl- 
r»\  nt  practlckUo,  >«cor<Iin|t  to  a  •rnln  oitopCcd  hj  the 
•nrvej.  ETonmilljr,  ihorefoii',  tw»liiiii<]ri'<iJiiuii«>,of 
Alwitl  H  huiidrMl  Hpvciuii'iiB  radi.  <riil  Iw  mniip  up. 
Tlicy  arc  to  be  nccompnititil  by  liMcriptive  leit,  bihI 
ituucd  tn  rolli^t^  and  other  ciliit-nlloiial  Inallluflonii. 
Tlw:  woik  ti(  vrilicrlloi)  will  be  dlvlilnt  ninviiK  tli<^ 
mt^inbenuf  tbi!  survt^y,  iuid  wilibv  diBlrlbuloil  ibroii)ch 
abijul  twu  j'ean'  time. 

Aildill/>na  to  callerlionii.  —  Durltts  tlie  »rji»'>ii  i>t 
l6£t  tiri>  hiiiKtivil  b'ii<r<  of  hppdiarti*  wen*  Krnl  in 
to  Ibe  DiAiu  itflWv  i>(  \hv  aurvcv  by  tb«  vuriouB  fielil- 
p«rll««.  Tli«y  iiicludi'd  rutki,  mlnpnili.  fossils,  ajid 
minand  watcn.  Tbis  numlipv  by  no  mcnnii  i:i>m- 
priici  all  tbp  rtiUretUitit  miujc,  H*  j  tnrgr  numlxr  havR 
nnl  n*  yel  Nri'n  forwardfl  [■.•  WHHiiliiillun. 

In  tbe  ICockr  Mouiiulii  dntriui.  in  I'har^  ut  Mr. 
S.  F,  Emmons,  with  headquarters  at  Dciit«t,  CoL, 
twcire  huiuJm!  iprcinicnii  nf  ixx^ks  (roni  Ihn  Silver 
Creek  ininiiig.iMi.ifiei  wore  collocied,  and  terim  of 
the  Ty[ii'.g)i(i'JTii(>iiii  lit  li  y  plural  bene- uideAlte  of  Buf- 
falo I'f^ka  were  »rfiircd. 

AUvr  iho  cinac  of  OrM-work  In  IIia  Titllownonii 
Nmtlotinl  r^rk,  Mr.  Jatcidi  I'.  Iddinxs  whs  «ci>I  tu  llio 
Eureka  liJatrict  Lii  Ni-riida  lo  iiiak?  collections  of 
rocks  lor  the  cdup«iion»l  ruck  si^rii^i.  He  obtniiivd- 
•olllck-nt  uiatcrikl  for  two  liimilred  cabinet  upeclnienii 
of  6x*  chnractni-lnlc  n'lelipi.  I'lirpe  i>f  tliem  illu*lni(« 
typM  of  iGneoiiB  rovk«  from  Ibc  Great  IImIii.  and 
two  bvloiig  to  ilie  ardlmcntM-y  scries.  Thi-y  will  nil 
b«  fully  dcscflbcd  In  tho  'ticoloKy  of  iho  Kui«k*dla- 
trUiL' 

Hsmud  09l1cg«  hntsrlnm. 

AJilitiona.  —  Of  lbeS,75S  -lwel»  inoorporaled  dur- 
ing lilt-  year,  ovnr  VW  (holdiiig  prolj.ibly  T.iNJU  spe- 
cimens) wnre  dRrivdd  fmin  Ibo  rich  hribiu'iuin  of  tlia 
l«c  Coorgp  CirrliiiB  Jo»d  of  \Vliiilik<d»n.  near  Lon- 
don, from  whicli  at  least  3.000  itiure  are  »till  to  be 


selectod.  For  this  ino<i  valuable  eoUei^tion  of  the 
plants  of  Kuropa  and  adjacent  pari*  of  Afden  ami 
Asia,  or  rather  for  such  |)0(tli>n  of  it  m  olM  be  r<riHlnod, 
tbe  h«rbariuiD  is  iiidebled  to  !4ir  Jusvph  Houher. 
director  of  the  Itojal  gardeni  at  Kew,  to  which  esinb- 
llslimetit  it  was  beiiiiejilhi.-d.  and  by  whom,  after  cer- 
tain selection*  hail  bvcii  made  ft>)ni  it  foi  (he  Kcw 
lt«rliiiriutii,  it  was  uvnrroii-ly  luadeot^r  to  thia  ber- 
bariuiii  for  llie  nupply  of  its  needa.  llie  rssidtie  to  ba 
piused  on  to  ilie  National  museum  at  Wublngton. 
So  rich  and  abundant  this  eollectloii  proTta  to  ba,  — 
contalnlnx,  aa  It  due-,  tbe  )>rinclpal  piihtiabed  etrie- 
cata,  and  moat  of  (he  crillcJil  or  local  xperiea  of  Ku- 
ivpe,  In  anihentie  and  utractivc  ipecii'  eus,  —  thai. 
notK-lthsiandiiig  tbe  ample  appropriation  on  our 
part,  the  niaWrlalti  which  pas>  tm<n  onr  hand'  will 
still  well  r«pr#««iil  tbe  vrinclpn)  pi\rt  uf  tbe  Euro- 
penn  ilura.  This  collection  is  siipptcmented  by  tbe 
prcaenlatioo  (in  cotitinuatlon  of  former  gifts)  of  sev- 
eral biinilrcd  pUnls  of  Algeria  and  Tunisia,  on  Ibe 
part  of  I>r.  Coason  of  Pari*,  who  la  «nim{eil  upon  a 
Klun  of  AtserU. 

'fhe  demand  which  such  foreign  collections  make 
upon  the  llinc  of  the  i-nralor,  ilT.  Scrvno  Wataon, 
and  (he  director,  Ur.  Am  Uraj,  aliboufjh  very  coii- 
dilenitilo,  ts  amall  in  coin|)arisoii  with  that  which 
has  to  be  domtcd  to  tlie  critical  eiamiiuttion  and 
naming  of  the  mulllfarlouHcolloctluns,  larse  or  small, 
nhicb  atv  lnc«Mantly  poured  In  from  all  ixtrts  of  onr 
own  country.  A  leBiKiiipe  to  these  dvtuaudH  cannot 
bi:  avoided,  gent^rally  cuaoot  be  deferrtd.  in  justice 
to  the  collectors  and  donon,  and  without  risk  of  dl> 
vcrliiig  tli<^  nre-am*.  which,  flowing  In  ever  slnco  It* 
esiahliKhmeiit,  bare  enriched  lbi«  herhiirluni,  and 
rendered  it  adeiiuate  to  its  Itadinu  piinwM).  But 
ihey  prets  si>  heavily  and  unceasingly  u|ion  the  oRI- 
cprs,  llial  they  greatly  retard  i-it^rcM  In  ih»  prepara- 
tion of  wirka  underlaken,  and  which  ouKht  to  b« 
prooceded  nith. 


RECENT  PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 


Ottawa  Btld-utDiairtU'  dsb,  CbaiJa. 

/W.  Ji-  —  Mr.  W.  Hague  Ilnrringtou  presented  a 
Ilat  of  ColcopteracApturetl  In  the  neighborhood  of  tlic 
dty  during  Ibo  (laat  alx  years,  anil  rn:u1  a  brief  i<«pcr 
Introductory  to  ll.  The  list  wa«  »taled  to  contain 
938  gpiKlea;  but.  aa  a  Urge  number  remain  yet  un- 
deterrained,  tbe  list,  when  published,  will  Ineludo 
about  l,0nOspecios.  Jtl any  species  arerccoidrd  which 
WRr«  formerly  unknown  iu  Canada,  and  there  are 
three  or  four  beMles  which  are  pruhably  new  specie*. 
HenCion  w»s  made  of  a  few  of  Uie  rarer  lonns  which 
bad  Ijcen  captured,  such  fu  t'hrysobolhrls  pnsllla, 
rhym.wodes  Ihoraclcu*.  Kvmax  badlus,  F.  Iluruli, 
and  !>arpcdon  tcabrcisiis.  Of  the  latter,  two  females 
bad  been  taken,  which  were  now  hi  the  respective  col- 
lections ot  Drs.  Horn  aad  I^Conlc.  Tbe  collection 
was  sutcd  to  b«  poor  tu  CarabidM,  bytlMldae.  «k., 
and  comparatively  rich  in  Biipt««tidae.  Blateridac, 


Cerarobycldae,  and  other  raiiiille*  whleh  had  been 
apedaiiy  lnie3ti(!S!ed  as  conUiniii):  apwle*  destruc- 
tive la  re);i-tttti'>ii.  The  Ollawa  fnuoa  was  briefly 
compared  with  that  ot  several  other  district!,  and 
was  shown  to  rntcvmble   most   cloirty   that  of  I.ako 

Sui«r!ur. Mr.  J.  It.  Tyrrell  r**d  a  japcr  on  the 

'  Kevlsion  of  the  Sticloria.'  ^iviue  an  outline  uf  the 
dlBoMnt  opinions  held  by  eniomologisis  in  re^ttl  to 
the  Haas,  and  tbe  rtuiult*  of  hi*  own  mlenMcoplcal 
researebeni.  A  brief  mention  wa«  made  of  some  ot 
tlie  species  which  occur  upon  Canailian  animals,  and 
of  the  fact  that  othrr  species  had  beea  found,  both 
on  uianimalt  and  birds,  which  it  had  been  as  yet  Im- 

puaslble  to  detcnnine. After  an  int*rettt&K  dlMua- 

aion,  tbe  report  of  the  coochologlCNl  brandi  was  read 
byUr.  P.  It.  lAicbfflrd.  One  tpcclcs.PacuIaasterii- 
cus  Mor«e,  had  been  added  to  tbn  list  of  slMttU,  and 
nddilluDB]  spedmetit  ot  sertfal  v««y  rare  apecies  ha>l 
been  obtained.    Of  tbe  new  >li«lla.  several  BpecliuenB 
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hid  been  abudnnl  by  Mr,  llarriiigtoii  while  aitiLue 
moM  for  mwll  Coleoptcrn:  and  tritb  it  Dcvuirvd  a 
nttmbcr  til  athrr  ■jwrlct,  liichi<llug  Ilyalliin  inllluio 
llorte,  IVitiJobyutlii.^  exieuA  8Uin|«aD.  Vcrilgci 
miliuiii  Gould, mill  V.  UouliUi  Biiim^y.  Amuug  many 
oilier  Inlpiviiing  and  vnluublc  (»«»  wa>  ruporttd  ih« 
rapid  incniiLic,  In  and  xrauDil  Ihn  city,  of  LimiUi 
apeMl*  Linn.  In  IS^J  a  FiuRl.t  lii.lltidiinl  of  thb 
specl<w  wilt  (nund  In  u  iiarvtoii.  Uiiritin  ilie  pa«ltiiin' 
Hi>^r  il  WU3  foiiiicl  it)  Imriflrvib  in  iIiih  gunlvii,  luid 
other  ipifdftipri  poinplnlii*'il  of  li«  iksiniPtlrp  altnckc 
Tlin  nilcrnl  In  OKanA  at  ilil*  roriiclniii  *|)i'dr]i  al 
AmiKU  twijEiii  (l*>'>s'">°'''ti  in  ciiifv  uluue  ilie  Atlantic 
eout)  U  A  fuel  o1  iimi-'li  wonomic  wa  well  a«  aciMir 
title  Ini^TMt.  Alter  the  rciulliig  ami  diiciiiMoii  of 
tlilK  if|H>tt,  lltf  mdnlxui  ii|H-itr.  <-itii)i-  ilnin  In  rxjmln- 
iiig  the  spucliui-iiB  eiUiliitud  l>y  M^virs.  llarriuKtou, 
T^rrelt,  aud  l^lcbturd,  in cuiiii«(.-Uoii  witbibepupcrs 
and  repon. 

Tgrny  IniUbIibI  tiab,  N«r  Yak, 
P<*,  li.  —  Dr,  Npwlwrry  ?ivc  nn  iiciM>uiit,  contiimol 
from  n  previoiw  mrrlliif;.  ol  the  Tcitnutlon  bonliring 
tbp  llriR  nl  Ilir:  Koriliem  I'aciflc  nLilr<>nd.  Mttny  of  CW 
tr«ct  tm  uiMt'iiibtedly  itiooiUoilly  iIil'  fniiie  i»  i^mieni 
onei.  uIUiouKb  cuiiMdvred  and  dFocrSbed  at  disihiei. 
They  liiould  protttbly  b*  ipfctrcil  to  vnrietics  of  the 
Mine  njiecl'''.  Atl  nrr,  na  doubl,  detcendpd  from 
th^»ani<'MiicpMi>r«.  aUb'»ii:li  now  Altered  by  lliediffor- 
eace  in  Kirroundini;  drvuniHliiiivea.  Many  uf  th<- 
■nintler  plants  an  IdenlicnI.  but  seiierally  the  aji|>ect 
of  the  tTS'^'n'''""  in  very  dUtliml  «nd  MTlklilg.  The 
Doiiglafd  tpriio'(AbIn>  UoiiKlaiill.  Lindl.)  and  Piniu 
LRiiibvrtisiiu.  Doii;^,  are  st^mrely  leui  in  nii^  Ihou  the 
fiiin.'tii  ■  bia  tr«^ '  i>f  Cnlifornla.  Some  of  Ihe  former 
urn  lhn<e  hundred  (cet  hlnb  nnd  iti  feet  in  diameter. 
Tbc  aniiunl  rlng«  iiro  tomriEmc'  lialf  an  Inch  widr, 
aliutriiiK  very  rapid  growth,  (>ti«  aiieciniiMi.  abnut 
Ave  feet  ill  diaiuuler.  »Jiowed  lire  biimlrcd  viiiual 
rlngi.  Mouiitnlii  mnhognriy  (Cercacnrpni  ledifoli- 
li«,  Xutt.)  Iiai  a  very  hard,  dftiMi  wnnd,  coiialdeiwd 
kiiperlor  X<>  coal  fur  nuikiiigc  a  brij{ht.  hot  llri?.  Sover- 
kl  species  of  the  ^enus  Ileilt'iiti  lire  cour|ii('iioL»  fea- 
tures, owing  to  the  »liowj-  raeemej  of  iierria.  They 
arc  CAlIod  tndiacrlmlnnteiy 'Orcgan  grape'  .Several 
•pMlM  liavo  Apparaiitty  not  bvou  deicrlbod.  The 
'  Manuulia.'  a  name  given  to  Mveral  opeuiea  of  Arc* 
toitaphyloi,  pruduccimfrult  tesenihllngKunallappk, 
wbleii  U  UMd  ni  n  fond  hy  tlie  liidlanK.  No  hlcltory- 
mei  arc  found,  and  only  one  haael  (Ci:>rf  )ub  I'uetrau, 
Ail.)-  Tlie  berries  of  Gaultheria  Shuilun,  Pursh..  uro 
much  used  by  the  iiatlrH,  n»  arc  ulio  the  fruit  of  the 
*»i?rvlce-berry'  (Amelanchlcr  alnWolla,  .Nnii.)  nnd 
tnvnral  spcclca  of  Vacrlnlnm.  Splrva  millefoliiiiu, 
Turr.,  is  very  abtuidatit  3kU<,i  euntpieuou-):  it  would 
toake  a  very  omameiilnl  garde n-ahrub.  Aicemiiia 
uideniain,  Turib..  ii  the  ecnninnn  inse-bniih  of  tho 
region.  KatntU  cliiiica  growi  the  aarne  at  vlCh  n*; 
and  Rjiododeadrun  <.'allt»rnlcuui,  llouk.,  Is  hardly 
41ff«Tnnt  from  our  K.  majiiiiiuni.  L. 

AiBOiigAt  the  herbaceou«  planti  are  to  be  •nrit.  par- 
tieulaily,  tbrM  apcclu  of  .Mlmiilii*,  —  eantlnall*, 
I^ewltll,  and  luleiia.  Antennarla  dioica  U  very  CMI- 
■plciiotu  with  iu  tvd  Uowvn;.     Hatiy  upeeiei  of  tbe 


geniu  Fhloi  are  abundant  and  ■■onHpIeiinim.  Tb« 
obowy  genu*  Cnatillcia  is  aiao  well  repivsenled.  One 
of  ihc  roost  cxtcnMVcly  rcprcBciiled  genera  U  Erio- 
gonnm.  —  nioro  IIkih  twenty  ipedea  In  lliii  region. 
Uutiy  Bt^dea  of  Kibe»  are  ti>  be  mvu,  Name  of  nlilch 
liave  apparently  nut  bet^n  deMrlbeil.  Fire  iinn  dov- 
ailaltd  iminen-tc  traeii  at  fore*l,  and  eoui^ileti'ly 
altcrril  ihi*  nppeamnca  of  Ihn  liiniUcaix!  in  iiiauy 
lihtce».  Whi'te  tiie  gi-viiud  Iim  beon  hiinit  over,  Ibera 
generally  ftpriiigt  tip  a  thick  grotrlb  of  Pteda  <uid 
Tactiaium. 

I'eneedarium  ainblgniini,   Xult..   U  an   Important 
fviiij-«tiiple,  th<'  root  being  <lrlfd  and  powdrTrd. 

Oinolautl  Mdriy  of  oitonl  blitocy. 

Frh.S.  —  Mr.  W.  II.  Knight  read  a  paper  on  the 

Diotlcins  of  filed  utar*  and  on  noii-luinlnoui  bodlei  of 

Hpaee. Dr.  W.  A.  Uun  exhibited  a  serlss  of  «illc» 

fruiu  Ihe  Su'ist  lakv daellings.  and  read  a iibori  paper 

dc'orlblog  tlium. Prof.  .loaeph  F.  James  paire  a 

lirlc{  account  of  Komv  oUnrvaLlon*  on  the  commou 
Caiiulluin,    After  euttingofTa  Kroulnji,  he  at  thy  leaf, 
a  jet  of  watershot  out  frum  Ilic  apex  of  the  iiiilniding 
leaf,  and  continued  tlowlng  with  a  rbythnileal  ruov«- 1 
montal  tbc  rate  of  a  hundred  and  eighty  pulialiona.J 
4>er  minute  for  •evoral  boar*. 

Aaduiiy  of  lutiml  ulsnoDi,  Philiddgihia. 
Jan.  10.  —  Miss  S.  U.  Foulhe  staled  that  the  inodee 
of  reprodiielion  ol  Clalhriiliiia  etegan.i  ar-^  four  In 
number,  —  by  lelf-dtvl'lon,  hy  the  initanUueuus 
ibrowing.oS  of  u  tininll  mass  of  (arrodc.  by  the  for* 
matiuiL  and  liberation  of  minute  genus,  and  by  the 
trail ifurmntl nil  uf  the  body  into  llageltale  monad*. 
Tlic  fourth  mode  \%  dgniflount  In  bringing  to  light  a 
n«w  phase  In  tlie  llfi^liletorr  of  the  Heliosoa.  The 
C'lHlhruiina,  in  wbieh  the  plienonieua  were  otmerred, 
withdrew  its  ray),  and  divided  into  four  pans,  us  in 
the  ordliutry  mnttiod;  but  tbe  larcodc  Instantly  be- 
ennie  craniiiaT  and  of  a  rougb  (urfare.  Then  fol- 
lowed a  i>er>od  of  quiescence,  in  ilii*  ease  uf  live  or 
»ix  liuurs'  duration,  allbougli  iu  other  tnslauces  la*t>, 
itig  thriM!  day*  nnd  nights;  altcj-  whieh  one  of  tbe' 
four  parti  bt-gxii  ilowly  to  omergD  from  tbe  eapnile,  a 
*acondfollowiT>iia  tew  moments  later.  Whili  pairing 
throu^fli  tlie  eapsiile.  ttiese  inassea  of  Mrcode  seen 
to  be  of  a  tliklcer  conslsience  than  t)ie  rimiUrboiliee,] 
wbleli,  in  the  ordinary  meiliod,  Intt-tnlly  aisiime  tbo 
Aclinophrj'»  form.  After  boUi  liad  pawed  complMoly 
throucL.  fur  nearly  a  iniuule  they  lay  'lulet,  grad- 
ually elongating  mcaawliile.  Then  a  tremor  breame 
visible  at  one  end,  and  a  short  prolongittlon  of  the 
sarcoile  appeared  waring  to  and  fro.  Thin  elongated 
at  the  tame  time  Into  %  iliijtelliim,  tlie  vibration*  be- 
coming more  rapid,  until,  al  the  same  moment,  both 
the  lihernlcd  moiiails  started  away  through  the  wnter. 
Tlicy  were  followed  for  about  ti"n  mlnuti'S,  when  both 
were  ioRl  to  »lght  .ainniig  a  niau  of  t^odliiKiiit,  and 
th«  (ear  of  mlstiiking  one  of  tbe  common  mouad«  fur 
Uieiuled  the  observer  to  abandon  the  search.  Another 
monad  was  followed  through  various  movements,  and 
Anally  seen  to  atiocli  tlte  tip  of  it*  ilagellum  to  tbe 
glaa»,  ftnd  revolve  iwiflly  tor  a  tew  rtiomenta,  wbeu 
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inMAiiT)^  Uir  whole  twilv  beciuu«  Bpbvriva],  rays  v«re 
.ilioi  mit.  aiii]  llw  IraiiHfunni-i]  moiixl  wiu  in  no  point, 
pxccpC  Ihnt  of  »!u.  to  be  iHalliigolihM]  Trntn  il*  Acll- 
uoi'liryii-Ulie  rrlatlTf..  Tli«  vlwte  dcrelopmeiil.  from 
tlw  tine  wli«n  ili«  iuoimiiI  bv)pui  iu  fne  lUe,  occupied 
two  bour*  inil  Mme  scvondi. 

Prof.  n.  C.  L«irli  pBllnd  nltrntloli  to  a  nuu  of 
canl-irnn  fffltn  iIip  Kidiiir  iron-nnrh*,  uear  AIImi- 
town,  'riie  ln>n  coiiUlix^  i-ryhlala  of  ^ni]>lii|p.  vhidi, 
agtuo. li«lil  iwtrtioiisufcjist-ifoii  iii  ihcir inlcriur.  The 
ootupoiillon  of  uul-iron,  which  jicniilt*  the  foraiallon 
nf  gr*|iblllc  exrboii,  wat  c»iis!ileT4>l,  ond  romjiared 
with  that  of  *tr>^I.  AltlnMigh  the  niuas  of  troti  miiBt 
have  Iweii  Hi  i>uc  time  id  ■  nioItFii  »(iite.  tt  yet  coti- 
tklneil  pieces  of  uoitltcml  anihrjotle  caai,  vlilch  un- 
doublmlly  riMDalncil  ■incoTiiiinHil  in  coiiioquMica  of 
the  etitir«  a1i»«iD«*  at  ili«  onytfiti  iKCtt^aiy  fur  iti  com- 
buttion.  'I'Uv  presence  u(  Bucb  uocutivumed  piecw 
of  coil  in  a  lUAU  of  moiteii  iron  might  be  h«t(I  m 
lltutiraiin;  the  wajr  III  wMcii  earbon  vinf  exIK  in 
nicteoiii*-',  or  cli-ilcopyTiie  in  trap  rock<. 

Pr.  Beiijainiu  8li!ir|>,  referring  lu  lils  rceent  com- 
mutiientioti  on  ihe  vUtinl  orgitiii  ot  Solcn  cniiis,  Malmi 
Ihai  he  hail  xincc  ilctcnnlneil  ihi^  preiDncs  of  nimltftr 
orea'i!'  In  <I>C  ntaiill(-4  of  Ihe  <'1aiii,  tlie  oyxer,  «nd  (lie 
Kiiiil-elaiii.  Their  prtteuce  wan  itiade  uditeut  lijr  the 
reliacliun  uf  the  maiitlo  wlieii  ahailow-*  arc  ptuueil 
artr  llkcm.  Tbc  struclurc  of  th«  peculiar  ceJIit.  sup- 
I<i»ed  to  tir  prlmllivD  py«a,  naa  llie  same  a*  llial  of 
(lie  coll*  before  >le«i.TlbiHl  Id  the  tijihuu  of  Solen,  lii- 
dudins  the  prueitce  of  tbe  tmupueui  portioa  ai  ilir 
cnd  o(  cacb. 

OhiMfa  MidatDy  at  KltM& 

Jan.  /*.  — ■nie«iiiimlll*e,  <ionsi»iiMji  of  Vt.  II.  A. 
JohiiliHi  and  B.  Vf.  TliOBiaf,  appointed  I u  inivMi;pte 
the  bowlder- eUjs  uinlprtjing  tlie  city,  made  lis  re- 
port iii>on  a  dlik-iihiprr:!  iirij.inlaiii  foiintl  both  In  the 
ciajti,  iikI  also  lii  th*  llliriiie  from  the  w»ler-*iippljr,ot 
Cliieaf;i>.  They  n^^re  yellow,  apparently  flat  or  cuii- 
i.-ft\o-«(nrMi,  and  raricil  in  tliw  from  A  t"  ttr  o(  an 
Inch,  similar  organlsmt  hare  bi<nn  fouiiii  l>y  icver.il 
nalurnli^U  lu  the  IVri'nnlan  rockaof  Snrlli  and  Sonlli 
Anterica;  and  Ihey  iK'ru  d^CrilitJ  l>y  Dr.  Dawsuii 
under  tl>e  name  of  '  Sporangite*.'  and  consideinl  by 
him  B>  macroi^pom nf  lonieacruiSenoniplaiil.  Pro- 
fiSFor  Onon  of  Ohin  hclkve*  there  aie  temral  spe- 
cies of  varyini;  tUct.  \\<<  have,  bonever,  say  the 
eommlttce,  none  to  larpe  at  diieoveml  by  rrufessor 
(irt'jn.  Our  lar^cu  forms  are  noi  more  than  -,|t  of 
an  inch  in  diameter,  aixl  our  timalle*!  alioul  tto  of  an 
Inch.  We  have  two,  wiil  i>o«tibiy  more,  varieties. 
One  has  a  well-niarhed  led^e  or  zone  around  It,  and 
exiendlit^.  pcrhapi.  an  eighth  of  the  tray  acroii  IL 
mihin  Ihl*  art!  tlie  npiiiei  noted  hriow.  lather*  liavv 
no  swli  mjirklni:*,  ami  ilo  not,  aa  a  rule,  have  *jiiu««; 
and  vhlle  soine  are  a  lery  liKiit  yellow,  and  almost 
tian>par«nt.  otbetB  are  of  a  durk  ledtliAh  brun-n.  and 
aitnoil  upaquc:.  Wliclher  these  dilTemioc<  nm  luni- 
eleut  lo  JiuiJry  a  »epanition  of  tliein  Inli-  >!irr>-rvnl 
■ptciM  tetmt  lo  be  at  prescut  [loiibirul.  Su  far,  no 
rums  have  been  wet  witJi  by  either  of  ui,  buvln;;  any 
tiling  like  a  Item  or  point  of  aitaehmeiiL     S'or  hmn 


we  found  any  ut  Ihe  Spherleai  or  oval  wc*  wtilrh  i 
contained  in  tbe  eollecllons  of  ilr.  Derby.  In  BfUK 

There  arc  (ipund  berc,  bowerer.  what  ve  bellevol 
have  not  been  (ouiwl  eltevhere ;  namely,  mi  niacy  of ^ 
tl>c  diskf,  well-tnaikfti  rpliie*.    Tbeie  are.  as  a  rule, 
ciuilrnnl  togetlier.  ot-ciipyinp  a  central  |K>ttlon,  tli« 
dtamcter  of   which   is    tliree-finirlbi  of   (he  «iiL 
hrnullh  of  ItMtdlsk,  but  In  snnw  inilaiitM  tlie  spdnea' 
cover  the  entire  MutiM.   Aioitf  triih  Ibeu  dlaki  ore. 
Id  quite  Urge  iguanlUiee, broken  p!«ee* 'if  wbaiaeem 
to  barn  been  leaves,  pcrbain  pinnate  in  fonii.    Be- 
sides lbe*e.  dark  globulir  nuix-i,  wbleb  seem  to  be 
poulUy  apures  or  iiiicKopoffM,  ar>-  tre<|unitlr  seen 
ain(licdiak.->,  and  ni»o»catterrd  among  thrm.    Tbeetl 
arc  — >l  IfiUt,  In  some  eaars  — also  nmtained  irtikin 
(he  MibsuiiM  of  llM  dish.    TliFT  are  regular  in  fonn. 
and  vary  In  »lie  fr«ai  .i,  to  ],i'„,r  of  an  liwh  In  dl-^ 
ameter.    They  are  «v!<l«nlly  organl^tcd:  tor  iu  sntuai 
caiaii  lhor«  la  accn  a  r«tlculiira,  or  net-work,  wtlblii 
Uie  dart  aubtlance  of  tbo  boily.    Wlib  ibe»  micro. 
■pores.  If  such  tbey  are,  are  also  inaM>ri  i>f  dark  mat- 
ter that,  al  least  In  some  rases,  air  inwle  up  eSiber  of 
tbeM  globuiar  forms  alone,  or  of  ibete  anil  olherof- 
ganio  material,  tach  *»  (h»  slcin*  tleMtlbeil  Uy  both ' 
Professor  Dawnoti  and  I'rofeswir  Vn"i>.     Tlie  clay 
bcnuaUi  Ibc  dly  nf  Cbicsgn  aiid  in  Ihe  vicinity  It  tiill 
of  bowliiera  of  vftriou*  slz",  from  tbal  of  a  walnut 
up  to  severaJ  cnbic  yards;  snti  on  many  o(  IbcMJ 
bowiders  are  irell-diilbied  i<x>-niarkiii)n>.    Some  of  tba  , 
sranller  bovldcrs  are  ibalc  wbicb  has  iierer  been  • 
Kiomid  down,  and  In  ihei*  nnebansed  pieces  wo  also 
rre<|ueully  liuil  large  nuinl)«r»  of  disk*.    Tlte^e  masses 
of  sluale,  to  far  as  w«  can  ascertain,  iire  identical  tritb 
tbe  sbalot  nf  lite  upper  Devonian  li>ruiiitioii,     tt  will 
lie  SMsn  Ibat  tbo  dUka  arc  evidently  nui  tlie  product 
<■(  llieir  present  localloa.    T'liry  have  l>ecn  bi  some 
far-otf  9^  embedded  lit  the  »hales:  ami  suliitequentiy 
Iboe  sbnl*^  have  bmi  ftround  to  cliy.  and,  with  other 
material  ronstlUitlng  Ibn  liowlder-elays,  have  bL>eu  k- 
dejHi'iled  lieneath  lli*  Ukc  and  Ihe  adjaeeni  shores. 
They  are  now  underj£u!iiganolh«rdl»por>ion;  fortbey 
are  H-u>hed  from  their  present  poMlion  In  the  C^'blcsso 
clays,  and  arc  mixed  with  tlie  unds  and  uUuvlitm,  lo 
be  I'Arrlnl  by  the  rniTpnls  and  winds  lo  some  new 
reBlibji-pIave,     l'oii»i'i|iieiitly  our  wiiter-Wpply  la  now 
full  of  these  proiluels  of  probably  some  rollllona  of 
years  b{[o.     TJiey  were   pei'bnpf  waler^cresses,  and 
miRbt   liare  been   of   eacellent   flnvor  when  fru^ 
Tliey  were  f  ra^nt  with  )t«ms  or  Bpicrs,  as  we  know 
from  Ilielr  present  coDijiosltiun.     They  arc  not  now 
probably  injarioiis  to  hnalth,  bnl  Ibey  are  es;iectally 
vahiihle  .14  a  reminder,  that  In  some  widely  different 
lime,  and  amid  veiy  dilIvr«iiT  surround  in  k*.  an  abun- 
dant marine  t-e^etation   was  being  produced  wbteh 
has  been  preserved  to  our  own  day. 


TasHt  bntbsn'  twtitot*.  TtaffAmfit,  B.T. 

Jon.f.  — C.  1!,  Warrin]t,Ph.D..  exhlblfod  the  gyro- 
scope, and  gave  tlie  esplanatloii  of  Its  a<1lon  tbe  fol- 
lowing form. 

Dr.  Warring,  <n  giving  lilt  exptsnation  of  tbete 
phenomena,  said  l(  was  important  to  clearly  gr^up 
th*M  two  principles:  l.  A  Uxlysnl  in  motion  will  con 
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tiniir  ill  motion  itntil  loiuelhliig;  »(opS  i( :  'i.  A  boil; 
moving  ill  nny  dlrcPlion  In  not  reisrda<I  by  ■  force 
exiTltiil  at.  rlglit  nnKln  to  \l%  (ilrrclion.. 

W«  wTII  juiiiK)*!-  liie  line  I"  ^  l»'<l  »W*'.  »lnec  It 
Berrea  only  for  liuldiii):  Iliv  ilisk,  »nd  tlial  [li«  'U^lc  or 
wIicitI  i«  cut  iiwiiy  until  only  a  nnrrow  siLi|>  Is  left. 
Ilb«  two  Ana*  rxtnniling  In  oppoillc  directions  from 
Ihe  axle;  Its  form  will  llifln  ir.eemlilfi  a  T.iijnarp, 
which  will  Duw  be  uwhI  to  lUusinM  the  »ciiciiit  of 
tim  gynwcopu. 

IIolcl  thc>tf  m  of  the  hjuhtr  In  Iho  left  band,  closo 
to  the  oail,  ami  niuki>  tbc  crots-pi"''*  ^"i'''-''';  hold 
the  tufl  bNii<l  still,  mill  lei  tlia  crons-iiicci?  move  up  nr 
down:  vrldi'ntly  It  nlll  ilf^tcHlip  purl  of  s  circle.  It 
It  is  held  in  thnt  (>>■■  croia  \*  juit  In  (run)  of  n  plumb- 
line,  so  iliat  iHiili  can  be  vlrwixl  nt  onrr.  It  will  In- 
seen  that  the  upiKT-Mid  of  the  cruiw  inuvct  away  from 
LliL'  plumb  iQ  the  right,  while  the  lower  iiioves  away 
fnitn  It  also,  but  to  the  left.  If.  whila  tbe  left  hand 
retnilnod  i<iiit!onnry,  llie  cri)»  hid  lii^cn  nlloivod  to 
driip  fifely,  the  tup  aud  buttorii  would  evlitentty  ac- 
•joire  a  ccdnin  horliontol  inolioii.  one  lu  the  rieht. 
UiP  other  to  the  left.  If,  now,  ibo  T-S'iiuire  be  ijukk- 
ly  liirii(u.l  (iver.  *o  Hint  thi>  top  and  tiottotn  changn 
places,  Ihii  will  not  interfere  wilb  luoliuii  prvvlon«iy 
sc'iuired:  Iho  bolium  |wliieb  has  now  become  tbe 
top)  wilt  conllniii!  to  move  to  the  left,  while  lh»l 
which  waj)  Ihn  top  will  ninve  to  the  right:  and,  as 
the  niolioii  coiilinurs  (a^  in  c-mv  of  a  |)endiiliim|.  tbe 
end))  u(  liir  eross  .ire  piuhed  bnck  tu  where  they  irer«, 
and  the  liulruinejit  rise*  to  it>  tin<l  poiillon. 

Thli  I'iplaliiR  why  lli<i  |iyro«ci>pi>.  In  appaiviit  dt- 
Uniice  of  the  law  of  Eraiily.  remalii-i.  when  supjiortcd 
Mjly  at  ime  end.  in  n  hori/onlal  poiitlou. 

To  utidenitnnd  why  the  Initrnment  rotates  nround 
the  ccntr.ll  poliii.  In  a  diii>i'l!"n  aiway»  llie  oppMllA 
of  th.1t  of  the  (up  of  the  diik,  Ibe  T-«i|uaiv  it  afaiii 
brought  Into  lervioe.  Hold  it  a.)  before,  and  lul  it  full 
a  few  inches:  ns  In  lliefiritcsperimenl,  the  top.  ivlicn 
tbe  T  i-Dcs  don  n,  eels  a  inolliin  towanls  tlia  right; 
bill,  iiefore  the  ini'tiiiuieiit  can  be  rviersed.  It  must  ipi 
halt  way.  and  point  horUontally,  inslea<l  ut  np  aud 
down.  Evidently  the  niolloii  whkb  toni*  the  upper 
end  to  lb<i  vljihl  will  pii»h  the  InBlmmcni  (If  Ibc  top 
was  rcmlrod  [<iward*  the  »oulhl  toward*  ilio  north: 
hance  the  borixontnl  motion. 

The  liorliontal  motion  i*  slow  In  proportion  as  that 
of  the  disk  ti  rapid,  hecanso  ot  the  movement  of  the 
ann"  of  the  T,  tf  th»  T  turns  »lo«ly,  It  hw mors 
lliue  til  i:ive  motion  to  the  ends  of  the  arms,  and 
consecjucuily  they  puib  It  around  faster.  If  tbu  T 
lums  very  i|u)ckt>,  it  tails  a  very  thort  distaiiee  {lias 
»<>  little  time):  hence  the  ends  ot  the  arms  gei  T«ry 
little  tuolion.  and.  of  course,  iiin  iiiiparl  but  little. 
A  quick  motion  of  the  disk,  therefore,  make*  a  slow 
Itorlxonial  movecncnt,  and  a  slow  motion  of  Ibo  dtsk 
makes  a  ijuJak  boriconial  inotement. 

A  careful  consideration  ol  tba  above  will  make  it 
easy  lose4!why  tltogyroscopaceasu  totnatntain  Itself 
Lf  iJie  Uteral  (or  borttonial)  motion  tsMoppe*!;  for,  in 
order  to  mainlain  ilirlf.  tlie  motiun  imiiarled  to  the 
eaib  of  the  T-squarv,  when  vertical,  miut  be  expended 
In  llttlns:  If  tpont  In  any  other  way,  nothing  la  Irtt 


to  overcome  gravity.  Now  If,  ns  Ibc  square  falls,  and 
the  T  Iins  become  bin'lzouial,  »<>ine  ohaiaelc  pri,'vftnt 
its  moving  still  farther  to  the  right,  its  motion  in  this 
dlrocilon  would  ecase;  and.  of  course,  when  iiarriveil 
at  tbe  lowest  polnl,  iiotbing  would  he  left  to  lift  the 
instntmeut. 

Another  paradox  Is,  that  the  instrument  mu«t  tall 
(loinewhal,  In  otdxr  to  produce  any  of  its  peculiar  phe- 
nomena; but  this,  loo.  i*  easily  ciplameil.  Every 
tiling  depends  ujiun  the  twoexirunilllo  of  ihe.T  get- 
ting a  motion,  one  to  the  right  and  the  oilier  to  tbe 
led,  iilieii  tlio  T  Is  vertical.  If  the  Tdoesnol  fall. 
or  if  i1  is  not  liflcd  up  (lor  niibrr  movrrocnt  will  do 
equally  woll),  there  will  be  no  such  uiolion :  only,  if 
Ihv  first  Aonds  tbe  bistruiueut  north,  tbe  ulher  will 
send  it  snulh. 

This  directly  or  Impliedly  explains  all  the  phc 
nomena  of  the  gyroscope. 


^OTES  AND  NEWS. 

Tub  death  of  Gnyol  baa  been  soon  followed  by 
llint  of  another  of  tbe  notable  scicntlllc  men,  who. 
educated  in  Europe,  took  up  ihelr  lot  with  us,  and 
bficamo,  so  to  say,  wholly  our  own.  Dr.  (ioor^  Engel- 
maiin  of  St,  houis  — our  oldnul  botanist  [excepting 
therenerableLcsquereux).  B«  well  Asan  nmlnent  phy- 
sician, lor  a  lime  a  fellow- student  with  Aj;a««i£  In 
Germany  — died  on  ibe  lltli  Inst., at  tlie  age  ot  sev- 
eiily-flve.  A  biographical  iinlice  may  bn  expected  In 
an  ensuing  number. 

— Tlio  Jimrnit  nt  a-jiUvXtHTal  science  proposed 
tiwm  tlie  North  Carolina  *mricnltnml  station  recenlly. 
and  to  which  -we  referred  Dee.  S8,  ha*  mot  with  nnU 
versiil  approval  and  moil  unex|)ecteil  support. 

Nearly  one  hundred  shares  of  stock  haro  been  taken 
upon  the  plan  proposed;  and  the  llouehton  farm 
propi'ies  f>  assume  nil  of  the  mcclmnleal  work  ot  a 
monthly  journal,  and  guarantee  this  j^att  of  Its  (ex- 
pense tor  one  year.  VViibout  any  sjipcial  elTort  to 
secure  tbeiii.  about  tlnve  hundred  subscribers  are 
n-ported. 

In  fe»poiise  to  B  cordial  invitation  of  i.li«  commis- 
sioner of  HKriculiure.  a  meeting  will  be  held  to  organ- 
ixe  this  unteqirise,  at  the  Department  of  agriculture 
at  Washington,  at  ten  a.m..  Wednesday,  Feb.  27.  AH 
the  friends  of  Ibe  scheme  are  urged  to  be  present  at 
this  meeting,  and  participate  In  the  inauguration  ot 
the  juunial.  It  is  hoped  that  earb  lupiciilliiral  col- 
lege, cxperiment'slatloa,  etc  ,  wiil  send  a  n>pre»enia- 
live. 

—  Commodore  Samuel  R.  Franklin.  CR.N.,  has 
be«n  dctndicd  from  duly  on  the  naval  exnmlniiig 
board,  and  ordered  as  >iiperlniciidcnt  of  ibe  naval 
observatory,  to  succeed  Kear'Admiinl  K.  W.  nbufeldi, 
who  WM  placed  upon  the  retireil  litl  on  Feb.  SI. 

~  At  a  concert  givenby  theClioralclubof  ibeUiii* 
verrity  ot  Wifconsln  on  the  evening  of  Feb.  S,  two 
songs  by  Sir  William  UertfClie I  w«re  sung, —the first, 
a  glee,  'Go,  gentle  breeaua;'  Uie  second,  a  calcb. 
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■Tli«y  »ay  ihrre  h  «n  celio  hiM*.'     The  maniucript 
copies  of  Ihb  rouilc  wnrv  loaned  by  tlie  collrgn  library. 

—  The  American  orniUiologiats'  luiloii.  wHIi  Ihe 
eothatium  uf  new  initltutlona,  hu  tkken  up  t>i« 
EnslUh  uparrow  (iu«*tlon  In  .in  cnergplic  an<!  >clr,n> 
tilSc  nay.  A  commitMe  ot  Ihe  aiS'iclMluu  liu  iMUcd 
K  cJTCnhir  asking  answcrw  lu  u  ii-ri«  uF  twviity-«i({tit 
qut-Mioiis.  'riia  value  of  the  ropllM,  especially  lu 
the  later  qii««lionii.  wllJ  rnry  nxccpttliisly :  and  w« 
■bonkt  JiidjEC  li  pxcfcilln^ly  iliaii:iilt  lu  iiml£n  iticm 
til<ir|iroper  rulalii'v  vulu«.  Xei'«rl)i«lMS,  tli« iieiieral 
dniduriim  the  c»iumilteo  will  reach  m  to  whether 
tlic  bird  [•,  on  the  whole.  Injurlnua  or  bcncBclol  to 
xsrkulliiic,  will  not  he  likely  lo  bo  <ll<'(>ule(i.  Tli« 
comoiillee  hnN  liiriileil  lliv  GeUI  amung  iu  meinberai 
BIr-  MotitAiine  Clininberliiiii  of  Sl  Jofaii  inking  t)i« 
Brilisli  provincf!);  Mr.  X.  C.  Ilrou-n  of  r»rtlanil,  the 
threr  northern  Nea--Krij(laiiil  sl*te>;  Mr.  Jl.  A.  Pur- 
(lie,  til*  other  New-Eiiulaud  stale* ;  Mr.  E.  P.  likk- 
ndlot  Now  Tork.  Xew  Vork  nnd  the  lVe«iPro»t«l«; 
and  the  fhairmaii.  r>r.  J.  B.  Holdrrof  New  York, 
the  Southern  anil  Mlriilln  Flalea.  Tlie  ciimniittee  In- 
I^imI*  to  ci'iiatriict  a  map  of  liit-  prMi-nt  gvopniphkal 
dblritiutiuu  of  thy  spamiw:  aud  any  roluntrer  iritor- 
matloo  by  lliott:  not  reoclied  by  the  nlrciilar  will  be 
gladly  nvnlTi-tl  by  the  clialnnaii.  who  may  he  aul- 
dKiMeil  HI  ilie  Amei'lcan  iiiii«euui  of  nntiiral  lilniury, 
Wew  York.  Tlie  nulIioriUn  in  Bcrmuiln  olmtdy 
offer  hoiintlei  (or  the  drMlrucllon  of  the  iparniw, 
thbough  he.ivy  pennltle*  are  laid  oa  llie  detlrucliou 
«(  oth^  binls  i>u  ihiit  lonely  island. 

^Tlie  lixlh  Sikturday  lectum  ol  the  Waahlngton 
coarw  waa  ilcllT«rc<l  on  P«b.  9,  in  the  lectiinvhiuin 
of  tfac  National  roiiKenm,  by  Capt.  C.  EX  Dulluii. 
n.  S.  A..  'IU  '  The  Ifan-nliaii  lilaiidi  anil  jKoplc.' 
C>|il.  Dutlriii  TtsUed  the  iilntiUo  tu-u  yeon  ago,  In  the 
Intereilof  the  Geologlrjil  lurvey,  to  uliidy  th*  lohrantc 
plimonien.i  there  f^r  pur|M>«e»  ot  eniupar'iftuii  with 
the  r«gioit  of  eitinct  volcmioM)  in  tho  western  i>nrl  of 
o>jr  own  continant.  Ilts  lecture  woi  deioteil  In  targi- 
part  to  a  dlicmalon  uf  the  gdolngy  of  the  Hawaliau 
group.  An  audience  of  .ib-'ut  eiftlil  hundred  wu 
prcBVOt.  Mr.  U.  C.  Burcliard,  director  of  Ibe  Mint, 
eccnpicO  the  t'lialr;  and  at  the  ctoHr  n  vole  of  thanlit 
WM  ridvihI  by  Major  J.  VS.  I'owi^ll. 

—  The  fUti-eommiMiuii  aieam^r  Albntros^,  now 
erulsing  in  the  Ciiribbenn  in  behalf  of  the  llydri>- 
gnqihle  aiffle«,  oirfvcd  at  St.  Tboiuai.  Jan.  17,  after  a 
aeven-tlaya*  voyi^  from  Norfolk,  and,  ntier  coaling, 
sian«d  on  the  :;4ili  fur  Ciiratoa,  \vli»n<  she  waa  du« 
OD  the  I4lh  of  Pebriiary.  tVhrle  at  St.  Thuinas,  the 
naturAlisiBof  the  ship  miule  cumiderdblc  eollcctloiia 
o(  birds  and  »lullow-walcr  Invcrtcbralo*. 

—  Mr.  P.  W.  True,  curator  ot  raaiumAls  lo  the 
National  ntnaeam,  i*  now  at  the  Briiisb  inu>enni, 
Btadyiu);  the  types  of  cetaceans,  and  cipcclatly  of  lli« 
Delphi n iliac,  with  the  rivo-  of  KttlltiK  *oDi«  Impor- 
lanl  qnecllous  in  the  nomcttelaliire  anil  relations  uf 
lh«  Nonb'AnMTican  forms.  Il  is  prubable  that  hi* 
«ludi««  will  deuiunsiraie  ihe  identity  o(  many  «( 
OUT  Atlantic  apecle*.  descrilicd  at  distinct  by  Afn- 


ait.  Cope,  and  otiiVT*,  with  loD^knovii  European 
forau. 

—  Ai  Hie  N'ovember  mMUnK  Ot  the  Society  of  bib- 
lU^I  arcliaeolouy,  L'>udon,  Mr.  Budge  of  the  British 
ntuaeuin  read  a  paper  on  tho  fnurtti  tablet  of  the 
■erlM  of  eunciform  text*  relating  to  cn-atlon.  Mr. 
KaoMni  haa  rvcantty  fotind  a  laiyo  Babylonian  tran- 
lueiit  of  this  fourth  tablet.  The  languai^e  uf  tho 
Ubiet  it  vigoruus.  and.  like  thai  of  many  of  the  cune- 
Ifonn  hymn*,  approarhei  In  dignity  th«  roft)ei,ilc  mil 
of  tlic  Hobrow  p^.tlmi.  TiM  decpwt  Inton'si  In  con- 
iiedion  with  Ch«  tablet  Ih  llie  apqparent  HC'iusinlanM 
with  thyme  aud  rliyihni.  Mr.  Biidj,"e  dosti  not  give 
ennu;:h  of  Ihe  original  li>  nid  tis  In  tuting  thit  siili- 
Ject,  but  what  he  does  glT<'  Is  (nTorjble  In  ihe  *iippo»l- 
lion.  A  pecnltar  kind  <<(  Hllileratiuii  in  ihi>  llnbylonian 
{^niioifomi  nrtlinj:  is  already  familiar.  The  fni^iienl 
of  a  hyinn  on  pp.  15  and  Iti  ol  Mr.  T.  G.  Pinelies' 
'Texts In  the  Babylonian  wedge- writing'  U  ilivlileil 
Into  slaniat  of  At*  IIdo*  tot-h.  «»il  ib>.-  Mine  sylla- 
ble begbia  each  Hue  of  tlie  slama.  Tbori-  are  five 
line*  beginning  with  or,  fire  vith  ha,  live  wlili 
HI,  etc 

—Tlie  London  papers  are  now  dlacuwlng  Ibe  ile- 
sdrablllty  of  opening  thcTarlouatnuaoumtoI  that  city 
In  the  cTfrulng.  for  lh«  hcncRt  of  thai  largo  Glass  «bi> 
have  nocoinmand  of  their  lime  during  the  d«y.  The 
Globe  is  filled  with  letters  un  the  subject.  Tills  ili*- 
CQBlon  is  raited  (orlli  by  the  minor  that  a  bill  will 
ba  presented  In  I'arilaraent  at  tho  next  term,  tor  tha 
openliiEofMveralot  the  more  Iniportani  Kri-]iiillerie«, 
musouinp.  etc.,  aflorbiuiaets-huors.  t^oulh  Keii<!ng- 
ton  DiiLteum,  and  Ilie  Museum  ot  ptnctiesl  geology, 
am  now  open  tromlMi  a.m.  to  ten  i-.u.  onSainrdaya, 
Mondayn,  and  Tuesdays.  There  Is  no  doul.t  hut  that 
Iheae  evening  f««floii*  are  very  useful,  eejK'cially  U> 
thst  great  and  totclligent  class  of  penotis  who  do  not 
beloiii;  to  th"  group  of  >  woiklngtnen '  aa  that  word 
Is  ifoiierally  iindersloiid,  hat  wlio,  noTortheleni-,  earn 
theirlivlnghy  work  during  tlie  day,  and  have  ouly  the 
evruiiig  ill  which  to  gain  Intotmalion  and  wtilon  their 
mirntal  horlion.  Many  »f  our  own  cities  woiilil  lie 
greatly  hencflinl  If  the  muiciims  and  art-gallory  could 
be  opened  In  th«  OTeiitng. 

—  It  lias  been  the  feeling  for  some  time  past  in 
Germany,  th*l  tlist  eoantry  should  have  n  iitrteorn- 
logical  society.  The  w.inl  ot  llils  haa  been  mri  by 
the  publkaiions of  tlie  Atisttian  society;  but  now  that 
meteorology  la  luaking  ;uch  rajtid  strides,  and  so 
many  are  becoming  Intcretted  lit  it.  there  Is  much 
reason  for  Ihe  rr.rrnt  move  maile  by  the  tltrmao 
ioeteortilogi»M. 

On  Nov.  18,  19SS,  the  following  well-known  con- 
Irilnitors  to  our  knowledge  of  this  science  met  al 
Hamburg  to  ground  a  'Deutsche  tncl«orologUcfas 
get^U'ehnft:'  Assntau,  van  Beliher,  vo  nB«cold,  Biiv- 
gen,  Uiiriiittejn,  von  Danckeliuan.  Dinkla^e,  Eher- 
mayer,  llellmann,  IIonMlI.  Knrtten.  Klelu.  Koch, 
Koppen.  Krclu,  Miiitrirh.  Xeumayer,  von  Schroder, 
Schrelbor,  Sprung,  Thllenliis,  Z^pprlix.  Manyothera 
tent  IMler*  expnastng  ili^ir  inientloo  lo  gim  aid  ta 
the  project.    The  Bm  g«u«nil  m«etlng  of  tl>«  aoclely 
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scii:ncj:. 
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mil  lahr  pla^e  III  Sepcembpr,  ie84,  at  MuKdobiiiK- 
Dr.  Neumnyer  it  pr#4i<l«iit. 

Till.'  aim  of  IIjp  •ocieij'  U  to  pay  attrnlinn  lo  ilie 
•rlcncF  of  niFtcoroIogy.  a*  woEl  lu  11*  rclalinnii  In  prnc- 
ricxl  lire.  A»  a  iiirariK  of  wccotii|>lL»'IiiMtt  ibii,  1°, 
nii^i^liu^  ul  tilt  tovlvlj  aiid  lla  braiiclii")  v,-i1l  bv  ci- 
Ubliiheil;  2°,  ajouitinl  of  mctcorulogy  nlll  U.-  issiicil: 
3*°,  tn«t«t>rii>ln{[lcAl  hiTctllgalloni  will  Ix-  aUli-d,  parll; 
illrocily,  and  parUj  tliroiigh  its  lirjtncln's:  i",  Wmro-» 
KUd  otlrn  loeAiiuivs  will  In'  iiitr<)<lii('i.-i]  (ur  lliv  iti-trl- 
buUnn  of  metcurologiciil  kimwlwlge  in  wlilcr  cirel'-i. 
The  mitnbcrii  arc  to  be-  hoiiornry.  fmitHintiaii,  onli- 
nnrj,  ami  cormpomllhg.  T)ip  y<Mi!y  A»i'>«iiiRm  Tor 
urdlnHry  luembeis  in  loii  [iinihi  (^3.5<l). 

Prom  privalo  li-'[lt?ri  we  are  iiiformsU  Uiat  tin-  first 
tiuiilbpv  of  llic  JiHimnl  »lll  bn  linunl  In  n  eiiitple  of 
monilu.  It  nilKtit  t-ecm  at  tirn  as  tlioii^b  lhl»  new 
J(>iirii»l  H'oiili]  iiilt-rfBrv  uilb  llie  w.irk  vf  t1i»C  cix- 
cellfllt  journal.  Ilic  OcsftTrffif/iinrAi!  td(iic/u-(rt  /ur 
Tnctcoroiotifi? :  but  wc  bpllrvr  thiit  tlic  eillcon  of  Ibi^ 
JoiirnuiR  will  nntrr  Inin  aiiRli  rcJallnna  nlih  rxeb 
(itlirr  Ihat  tlie  two  joiirnuls  aball  be  suppleiiiviilary 
tbi.'t»i«  I"  llic  olbpr.  It  may  be  eipt*cteJ  that  till* 
UEiv  jniiniol  will  occupy  ai  ImpnriAiit  a  place  ■■  ibti 
Aiutiinn,  niiil  rlioivforc  It  oiitclit  M  (Inil  iU  way  Into 
tbp  liMiilt  ul  all  lliMe  who  wIbIi  tu  k«L'[i  iiLrnrinetl  Df 
the  pr"gt«s  of  thi»  sult'iice.  Tlic  VruUthr  .tttvtarU- 
at  Iliitiiburg  will  nnlumlly  lis  Ibo  clilnt  wax  of  work 
in  cnmiecilnn  n'llti  thn  lutue  of  ibln  )onrnal.  TIi« 
tiv'a«iirer  nf  the  >0(.-K>ty  is  Mr.  ICrii»l  Bupp.  Kunlg- 
Stransp.  No.  S  ",  Hamburg. 

—  The  M.  P.  club,  n  club  of  inalbumnticinRi  niu] 
ptiyaldil*  living  In  IWton  ami  vicinity,  nhkh  nicpla 
ow«  n  rai'iilb  fur  \\\f  ilini-iiMioii  i>f  vt'i^ii  ttui-ation* 
ill  their  ilcpurtiiieiit;,  lias  issui-d  tlic  following  lUt  of 
aubJTCisfor  dii«u)aioii: — 

1.  GIvRii  A  Miliil  body  In  which  the  iiioui«iila  of  In* 
ertia  aliont  four  aim  pa^ilng  ibroutli  unv  point  are 
«i|um1.  Aaei  It  follow  that  the  moments  of  Inerlla 
about  nil  axes,  through  Ihe  name  point,  are  tbe  vamu  7 
S.  Are  Ihcn^  any  K^^neral  mrlhixli'  for  (!«t«riiiiiilng 
»hB  form  of  a  function  wli*n  ceriulii  fpt^dal  valuui 
an.'  knonii,  or  whcii  v-^rtHin  I'onditlous  aiv  glvKn? 
For  exampli?:  la)  To  finJ  FU.v.i).g\vcn  Flx,z,t\ 
=  0,  nnil  F{x.  y.  t)  =  I.     One  solution  Is  F{v,  y,  t)  ~ 

j-rr^:  "bat  otb«r«  are  there?    (6)  p  =  F( 

^1'    .   I'  ~~  '  _  n     , 

jp  +  — ^  -  0,  nl>o  givw, 

thai,  wh«n  ^  And  ^  ,,  i>r«  lnt«rchaiig«(l,  tben  p  and  ( 

arw  liitcrcbi>nt>»l.  ID  liii<l  F  uiiil  F.  3.  "Is  It.  tlicip- 
for«.  au  FSBKiilial  iraiicliii'iu  of  piguilllirluiii  t.1i»l 
pUJx  +  Tdv  +  Zdij  >bouM  I*  a  j.iTfert 
•)itr<'i«ntial  of  »ome  fimclionf"  |W.  II.  I!r>ant> 
' Hydri>ni«chaiLic».'  p.  33-)  "In  thi*  caw  of  eoiu- 
preulbilily.  udy  —  Eitils  not  tlicdiffrrcnilal  of  auy 
funclion;  so  that  the  function  F  does  not  rxiti, 
alibough,  of  course,  St. ream  lines  exist"  (Minchln's 
'Kinematic*,'  p.  lUt}.  Such  paiu^cs  ai  ibete  tng- 
gpst  the  iiiguiry,  "  How  arc  we  lo  lnlcrpi»t  pbyfically 
the  fact  thai  a  gircn  diflnrentlnl  I*  not  an  exact  iliCfcr- 
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enlial?"  (see  Clau«lua'  ■  Ucc-lianUchti  wiinn«lheori«,' 

p.  4.)     i.  Tlie  graphical  Irvaliuent  of  al;cel)rHiL'  prob- 
Itoib  (w-'c  Vose's  little  book  on  tlie  subjevt.  publl»hcd 
liy  Van  Konirand).    n.  Graphical  statics,    fi.  .Inliar- 
nionlc   ral!<>«;   sngp^silon"   of  now    nomenclature. 
7.  Koeiilg's  re^earchei  on  beats  au<l  tieHt  ti»iea.    S, 
Euclid's  <lo(.'trlne  of  propoKiiin.   0.  Multiple  algeiira. 
ICi.  ThP  cotnpailson  of  Grawmnnn's  theory  of  cxlen- 
•lon  an<1  llninitton'a  ^n.^lirnlonn,      II.  IiniiEltiarle* 
in  iiuaiorniuns.     12.  Wi.'ieritrji»«e's  ln»e«iji»'looB  In 
an&lylles  ami  ■:i'onifIiT.     1:1,   The  prcrlKu  uuture  of 
tlw  andent  problem  of  the  ijuiidrature  of  the  cirelc. 
H.  The  tnelftli  axiom  of  Kiiclid.     l.V  The  bearing 
of  thi*  niodrrn  concppilon  of  nitii^Kurlhlviin  tiiace  on 
onr  Ihei>ry  of  the  foiindatii^n  and  cerlnlnty  of  geo- 
iiietric  truth.     10.  Tbe  true  relattoii  of  liyper-«parc 
analytics  to  questions  of  actual  existence.     It.  llle- 
inann's  aurfarcji.     IM.  The  meanlnji;  of  an  Itilliiltely 
•iistanl   point  on   a   nlraighl  lin«.      IS.  -'    dors   not 
equal  (J  —  n,     Sfl.  Cajrley's  exposill'in  of  th«  lojikal 
slructurc  of  plane  geometry  ('Knctcl  Ilrli..'Uth  t'll.  I. 
'i\.  The  tynth«ik»l  (ji»  opposed  lo  analytical)  churv 
acter  of   all    judcnient   and    primf    that   Is  slrlelly 
mnthrniatical.    H.  The  development  of  aljcrbra  fmm 
llrst  principles  as  the  selnnce  of  pnrfTrnic.     SS.  Tbe 
calciihisot  logic-    '24.  'lUiv  Hrilinmof  Fran<:oi!<  Vible. 
25.  CoiDparatWe  merits  of  the  melhuil  of  linills  and 
method  of    inliuile.iimals    in    elementary  melli.Kl*. 
id.  The  sume  In  the  rximsltloii  of  thn  higher  cxliHitus 
(with  ejppeia!  referenemo  Jobns'.'ii  and  Riuf's  new 
■.Method  o(  rates'),    27,  Is gnivitaifon  a  iniih  em- 
pirlcal.oru  j^rfori/  and  the  limits  of  Newton's  law  of 
rale  in  gratify.    S^.  The  prlnelple  of  Ipa'f  re-'imaiice. 
2U.    \TliU   exnrily  Is   nionni  by   tiie  eortelatlon  of 
(orcei,  and  what  \t  Sis  hi^arriic  on  the  conservation 
ofenerey?   M  The  dissipation  of  energy.    Its  mean- 
liif;  and  bearing'  on  the  niablHiy  of  the  unlvcrte.    ^1, 
Recent  researches  upon  the  arpiinic  theory  and  upon 
the  rcjolvnblliiy  of  rim  nlenienl*,     32.  What  consti- 
tutes the  chief  renlstance  in  the  case  of  ab<  'y  tnovlng 
llirougb  the  water?    33.  What  is  tbe  form  of  lea"! 
rfiiislnnce   for  a  row -boat?    What   for  a   sall-boal? 
^Vbat  fur  a  steamer?    :'.t.  (.'an*e  of  capillary  aBc!cn- 
aions  and  depn-stlons.    H.'j,  The  means  whereby  water 
Is  able  lo  prnetraie  capillary  tuben  against  a  snpfrlor 
pressui'eof  agasiiye  Daubr^e's  'fcliidessyntbS(iiiie» 
lie  gi<otog!e  e x pi: ri mental,'  ['.oris.  JSTSi).    36,  Micro- 
scopic action.     37.   Thn  •llalbermancy  of  ice  from 
tho  polnl  of  tiew  of  James  C'roH's  theory  i>t  glacial 
motion.    38.  Direclion  of  electric  currents  In  dlams|t- 
uetlc  bodies,  e.g..  bisnuilh.     '.H\   I'niteicruund  tele- 
phone circuits.     40,    Kla»licily  and   permanent  sel. 
41.  l)irriai.-tioii  crathiKS,   plane  and   curved.     4'J.  A 
Miort  •lisL'ussiun  (not  too  technical)  on  soma  of  tbe 
inslrumerit.il  c<f  r<'searcti,  itich  as  ilic  bolometer  and 
tbe  Inductive  balance.     43.  Rmctii  reaearcbes  on  the 
distance  of  tho  tnn.     44.  Tbe  origin  of  meteorites: 
ajetlieyTokanlccjecllons?    43,  The  aurora  Ikj  real  Is. 
zodiacal  light,  etc      411.   If  sleam  be  onctuavd  In  a 
cylinder  open  on  the  outaldo  to  the  air.  and  com- 
pressed, la  It  poMlblo  lo  pel  a  eompreislon  curve 
concave  downwards  (absclsne  rcpreMnlint  volumo, 
and  ontinates  preMurea),  and.  it  so,  wliraP 
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COHMENT  AND  CRITICISM. 

SuMintinia  was  said  in  the«c  columns  re- 
cently- about  the  shortcomings  of  geograpby- 
t«achbig  in  the  lower  schools.  The  same 
complnintit  hold  in  n-^nrcl  U>  (tieinentary  sci- 
ence teaching  in  gcncrnJ.  The  wave  orenthu»i- 
asm  for  teaching  science  in  primary  and  middle 
schools,  which  swept  the  country  a  few  years 
ago.  has  not  brought  iis  as  much  nearer  the 
millennium  ast  was  at  Rnt  fondly  anl!d[)ated ; 
bnl  it  lias  Icfi  many  of  us  wiser,  if  not  naddcr. 
Ttivrc  was  at  lirst  a  goncriU  itut  «tr:iBgG  mis- 
conveptioo  of  what  ought  to  be  taught,  and 
how  the  teaching  was  to  be  done.  A  poor 
wurkinan  with  had  louln,  which  he  does  not 
know  how  to  nso,  is  hanily  likely  lo  turn  out 
a  6nii«he<l  product.  One  distinguishes  genu- 
ine metal  by  its  ring,  only  after  he  has  heard 
it  many  times ;  and  a  teacher  who  knows  little 
«r  notliiDg  of  any  itepnrtinent  of  ticiencc  is 
easily  eanght  by  the  tone  uf  a  t«xt-boolc  whieli 
is  oHcn  little  bcttvr  than  a  base  alloy.  ^  Sci- 
ence made  easy '  finds  its  way  ialfl  the  school- 
room to  the  temporary  delight  of  both  teacher 
and  iHijiil.  but  to  the  lusting  licni-flt  of  neither. 


Ha«'e  the  scientific  men  of  this  country  done 
tfaoir  full  duty  in  this  matter?  It  is  a  perti- 
nent question,  and  it  cannot  be  answereil  in 
the  afllnnative.  Two  fnrcus  an-  here  to  be 
dealt  with,  —  the  Icadicnt  and  the  text-hooks. 
Concerning  tltc  latter,  it  will  be  remembered 
by  many  that  something  akin  to  a  sensation 
was  produced,  at  the  Minneajwlia  meeting  of 
the  American  association  for  the  advaneement 
of  seiciic"',  by  Pi-ofessor  RowUml'K  vigorous 
denunciation  of  Americon  science  t«xt-books. 
Ills  resolntioo  was  doubtless  too  sweeping  in 
its  character,  —  more  so,  iu  fact,  than  was 
really  Intended  by  its  author ;  but  it  cannot  be 
denied  that  It  contained  a  large   mcuniro  of 
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wliolesomc  truth,  however  ungwlatablc  it  mtglit 
have  been.  But  can  Professor  Rowland  and 
others,  whose  names  will  occur  to  the  reader, 
bold  themselves  wholly  fl-ee  Aom  responsEblUty 
in  the  preubea?  It  Is  not  onreasonablc  to 
aKftert  that  the  preparation  of  text-books, 
ineliiding  Uio«e  that  are  elcmentan,'  in  their 
character,  ought  to  be  undertaken  by  special- 
ists :  and  it  is  gratift-ing  lo  know  that  many 
eminent  American  scholars  have  not  »brunk 
from  their  duty  in  tbLt  res|>ect.  A  few  years 
ago,  ill  tt  review  of  an  elementary  treatise  on 
physics.  Clerk  Maxwell  remnrked  that  there 
seems  to  be '*  some  opposition  between  accurate 
statcmeDts  and  school- teaching,  which,  if  not 
a  fundamental  uecesaitj',  is  at  least  a  univcrw 
sally  exiaijug  pbetvomviion  in  tlic  present  order 
of  thing!)."  Nowhere  is  tlie  lutnd  of  a  master 
more  needed  than  in  the  making  of  an  e!e- 
menlarj'  text-book.  Science  can  be  '  made 
easy  '  by  being  made  clear  and  accurate  ;  and 
such  elemenlari'  treatises  as  those  prepared  by 
Slaxwell  and  Balfour  .Stewart  show  how  well 
llie  real  scholar  can  do  tliisi.  It  can  hatdly  be 
dooc  by  any  one  else. 


TiiB  recent  detihernltonH  of  the  committees 
of  the  American  omithologiKts'  union,  upon  the 
ntles  of  zoological  nomenclature,  will,  when 
publbhw],  bo  of  great  interest  to  xoulogists 
working  in  other  clasaes.  The  day  is  not  far 
distant  when  the  noroencJature  of  American 
zoOlogv-,  particularly  in  ita  verUrbnite  division, 
will  bv  rcduct'd  to  a  uniformity  based  upon  coiw 
sistcnt  Inti-Tjirclation  of  the  law  of  priority. 
Amcri(tan  zot^logists  are  now  wailing  wiUi  much 
curiosity  to  see  what  their  fellow -workers  In 
Europe  are  going  to  do  in  Ihe  matter,  and 
whether  U  be  possible  that  they  will  cling  lo 
\\w  illogical  n:id  inoonststenl  (is.igcs  now  prev- 
alent among  them.  At  present  the  names 
snnetioned  by  tlte  great  authorities,  like  Cu- 
vier,  appear  lo  be  regarded  as  sacred  dikI  im- 
mutable.    In  a  recent  official  report  upon  the 
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Berlin  fishery  exhibitiop.  Professor  GigUoli. 
the  leading  nmhority  iu  Itallau  vertebrate 
zoijUngj-,  iMinTmMiliii){  upon  the  collecliouA  ftcnt 
iVoin  llit!  t'.  S.  niilionai  niii.Hi;imi,  n-niiirks, 
"I  foci  obliged  to  u»kc  rcrcrcucc  to  tlic  sin- 
gular nomeDclature  current  among  the  zoiilo- 
gbts  of  tho  United  Stntea,  which  is  in  most 
iusiances  L-nlit'cIy  arbitrary,  and  at  vnriaiioe 
with  thai  generally  ado|)tctl  in  Kurnjit!.  Ou]y 
tbc  wrirking  Miiilogiiit  inin  form  iin  idi'a  of  Uk- 
{.'onfiision  whit^'h  is  xniv  to  result  from  siicli 
practices.  If  the  present  courses  are  contin- 
ued, tliey  will  end  in  the  destruction  of  tba 
wise,  convenicnl.  and  simple  eUttma  zoologlco 
conouivcd  by  the  great  Lfnnacus." 


Most  English  Eoulogista  follow.  Ihougb  not 
Tcry  tuiit(i!<t<:ntly,  the  ruling*  of  the  Stricklaud- 
ian  codv ;  hnl  on  tliu  contiuonl,  i^xcept  in 
Komayi  there  nppcars  to  be  no  gencrul  appre- 
ciation of  the  importance  of  conforming  to 
any  couBisleut  policy  in  nomenclutiiro.  Tli^ 
authority  of  Cuvler,  or  one  of  bia  coutempo- 
rarica,  is  allowed  to  oiilweigb  any  iwnsidi-ni- 
tion  of  jnsticv  or  uniformity.  In  l.li^' Uniti-d 
StAt«6.  however,  the  number  of  indigi.-nons  spa- 
des to  be  systematically  catalogued  is  so  gieat. 
that  ayatcmatic  zoologists  have  been  forced  to 
follow  the  rule  of  priority,  without  fear  of  <!on- 
ttMnporuriw,  or  favor  to  tlic  workers  of  the  past. 
It  is  somewhat  niiforUinntc  thnt  the  commoa 
»ea-brcam  of  Europe  should  bo  known  to  trans- 
atlautio  iclithyologiste  as  Sargua  vulgaiia,  while 
here  it  is  called  Diplodus  sargus ;  equally  so, 
that  our  black  hints.  Microplenis  aalmoideii, 
etioiild  then;  1>c  known  as  lliiro  nigricans.  Tho 
American  zoologist  has,  however,  the  advau- 
tagc  of  standing  on  a  foundation  of  priority, 
npon  which  bis  European  brelhreu  must  sooner 
or  latvr  take  refuge,  or  be  OTerwhdmcHl  in  an 
ocean  of  Hynonjinca. 


Is  doling  a  review  of  the  dilfereot  means 
employed  by  man  lo  rid  himself  of  dustruiiUvp 
insects.  Mr.  dc  Fonlvicllo  expresses  a  regret 
that  the  attempts  made  lo  jiopularize  the  use 
of  insects  as  food  have  made  so  little  progress. 
Wc  are,  Ed  fact,  behind  the  Chinese,  and  even 


behind  tbe  monkeya.  who.  If  we  may  believe 
Millet,  cat  their  own  Uce.  It  is  not  nccoNsarj*, 
he  addit.  to  go  Lo  tliiH  length ;  but  wc  ought 
not  to  forget  the  remark  of  tbc  Koman  emper- 
or, who  said  that  the  body  of  an  enemy  never 
tasted  bad,  and  the  banquet  of  the  Society 
of  inaecto!og\-.  befoi-e  which  be  spoke,  would 
always  lack  souiel.hing  so  long  as  lliitii*  wa« 
not  plaocd  before  Ihem  at  least  some 
bopijcr  farina  and  fried  while  worms. 


'CiiAKACTKRixeii  by  high,  unbroken  medioci* 
rily'  is  the  description  which  tltc  Pail-viatl  ija- 
tettt  gives  of  the  literature  of  the  jjast  year. 
This  only  brings  up  ag.iin  (he  question  whether 
the  age  of  literature  and  of  good  talkers,  as 
well  as  writers,  may  not  be  pii&sing  away.  The 
eni-rgies  of  a  lai^e  ])Ortion  of  the  able  men  nl 
the  present  are  occupied  by  the  work  of  their 
special  avocations,  —  avocations  In  which  they 
have  few  associates,  or  possibly  none,  in  their 
particular  branch.  Whalhaathe  foremost  jxiiti* 
lion  in  theste  m«n's  thouglilJt  they  find  no  op- 
portunity of  mentioning  to  those  with  whontJ 
they  may  bo  thrown.  Where  Franklin  foundl 
time  to  be  a  printer,  a  statesman,  and  a  physi- 
cist, is  now  so  much  ground  to  be  covoivd,  that 
a  physicijit  may  soon  be  a  thing  of  Ihepiist ;  tbc 
electrician  jMMsibly  being  quite  ignorant  of  the 
laws  of  he^it,  and  each  student  only  striving 
to  cover  faith  (blly  the  subject  of  sound,  or  light, 
or  beat,  as  may  seem  must  altraelive.  Shall 
tbe  active  wan  of  the  Ibturu  limit  biniself  in 
his  department  thai  he  may  gain  a  polish  that 
will  make  bim  the  more  agreeable  companion? 
or,  that  he  may  serve  the  world's  pur)>ose  tbe 
better,  shall  be,  by  his  education,  largely  sepa- 
rate himself  ftora  all  otiicn?  What  this  ilif- 
ferentialion  has  couu?  in,  in  shown  by  the  fact 
that  H  learned  awwlemy  not  long  ago  honored 
with  a  gold  modal  a  memoir  which  no  member 
bad  read.  A  meeting  of  Ibis  society  has  on«n 
been  compared  to  a  funt-ral,— a  funeral  only  to 
be  enlivened  by  lh<!  <|ueries  nf  some  guri'ulousj 
laynuin :  and  how  can  it  be  otherwise  whc 
the  words  of  our  wiseacre  fall  upon  the  ears 
of  others,  incapable  of  vibrating  in  sympa> 
thy? 
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LETTERS   TO  THE  EDITOR. 

A  clock  tor  sending  out  eleotrla  «lgnaU  ODoe 
aa  boar  or  oftcjier. 

It  i!  opce'Min-  llmi  Ihp  (-pnlnJ  oinck  o(  n  iiTtl«ni  of 
CohIpjUpJ  ■.■locki  ihiHihl  *n<A  oul  an  d^MrtP  Rlgnnl 
ODW  ail  Lour.  l>)-mi-»iiiio(  ivlilchiljinajibcconlrollc)] 
Clock*  Lsve  tlieir  handK  lel  lo  linw. 

It  b  uftrn  convenient  lo  hnrii  inch  actock  Mnd  ont 
■lpi»l«  oflFiieriliuioni^c^an  hniir:  fnrpxamplr.at  ths 
unlveraily  o(  IViieimiln  ji  central  clock  Ruiamatlcollf 
rtn][»  mi  «kcr  rk  bdl  ill  cAch  Trcltnllon-rnnni  at  ItiP  nnit 
0(  ntrh  hour.  1111(1  nliontlcn  nilniiloi  tirtonithi!  end  of 
the  li'iiir,  i.v..  al  llfty  mlnutci  and  »lsty  mloutn*. 

Tbora  »r«  inkn; 
Wkfflot  ftccuiu|ilii>b- 
Ing  ihtt  enil.  One 
of  the  *ini[)l«tt  of 
tliMO  it  ttcsi-ribM 
below  from  »  cldclt 
which  la  niiw  In  uM 
U  tlic  Wof^libuni  i>b- 
f«TvalAry  lo  conltol 
bjr  hourly  tl^aals  a 
ayiicin  of  «eo(>nilary 
etoclu  In  tli«  city  of 
MadUon. 

The  apparatus  HM 
liMiIr  in  Ilir  Unlv«r- 
•itjr  machlnf-aliojit 
by  inc,  and  coat,  jior- 
bups,  fi*e  tlollara; 
>l»l  il  U  pttrfoclly 
nuiifaclory  in  iti^ 
apemtoii.  I'lipi.  1 
otiJ  2  repr«>6nC  tho 
projctiioB  and  iwp- 
liuu  of  at]  nrdlnnry 
dock-diBi,  with  ■ 
riiic  of  block  wnlnut 
orvbouy,  if,scrcw«d 
onil. 

ArouDil  the  outC'r 

circtimfetviice  of  H, 
ftiiJ  atiuut  n  qiuitcr 
of  ail  inch  (rom  It, 
mu  till!  bm*  wira 
C  This  wire  1r 
Uirt«dwil  frutu  end 
to  (Dil,  mill,  poaiing 

tbraRKb  tlie  lour  acnw-cyc*  *.  *.  I»  held  to,  and  snp- 
ponM  by,  the  wood  ring  B.  Th*  two  i>nd»  of  Ibn 
wlnareioinvd  by  mean*  of  a  lunjt  aul,  or  thimble,  b. 
Strung  lousEly  on  Ibn  ihrvadvd  riiic  (.',  Mid  at  varloiia 
points  of  its  drcumferi-nen,  nm  ili«  >.inal1  hraia  iiiit« 
n,  e.  Siifiir  i>l  ihne  arc  em|il'iy(iil  aa  jAin-nura.  a,  a, 
to  I'n-rtiil  utiy  tniigrnlliil  motion  In  the  thicadcil  ring. 
TLe  walnut  ringctn  hi'  ina(J)ii>r  convenient  Ilili?l>iie«i, 
(Ollial  tbcminuie-Iiatiil  will  nnMorrrtt;  and  tor  Anal 
adjiiiiniriit  ihc  lulniile-liaiid  may  bn  bi^iit  In  or  out 
to  gel  ibe  mqulreil  eonlani  pn-Hure.  A  thin  *lrip 
nf  platinum  (i'',  flg.  3}  U  loldcrfd  tn  the  tinder  tide  c^ 
the  mlniite-linind  aloiij;  Ihe  portion  which  iravetiei 
tbc  wnlnni  rti>G  H.  KraanA  Ibia  point  i*  fitted  Ihf 
Hnoll  blorh,  /,  of  bone  i>r  vulcinlle,  with  Its  under 
taco  iloplne  upwaril  to  form  x  sort  flt  Inelinecl  plane 
t<i  pnvfde  ihi!  plntlnnm  point  P'.  A  iliorl  piece  of 
platinum  wire  of  aullable  tlie  Is  llaiti-tird  at  one  end 
(I*,  flg.  3):  and  the  tlaticncil  pirl.  aeniretl  lo  the  iinall 

«{»  of  vulcanite,  x.  i*  Inn)  upon  the  walniii  ring  B. 
e  other  end  l>  bnil  rniinil  the  iJirrniled  wire  C,and 
Mcurrd  In  pla«e  by  tneniia  of  Ibe  nut*  c  itning  on  the 
Ting  for  that  purpose. 


Tlic  point*  at  which  tb«  etrculi  t>  mad«  and  bvoluui 
are  the  iiUllnuiu  poJnIa  I',  P".  Tbv  mlnul«-hSBil,  be- 
ing eariUd  around  with  lla  point  P'  in  llghl  0"tilacl 
wlvh  ihrrlnK  ff.  Uipruncont  abm  lhnlnellii«d  block 
f  come*  In  contact  with  the  pmjectloii  of  •;  and.  Iwliiji 
carrlfd  aloni;.  the  points  /*,  P'.  am  br>~>iiQh[  io|;nthcr 
by  the  ipflniilnjt-back  of  th«  haiiil.  Tbn  lnn);th  of 
cont.Tct  depciiili  on  llie  wlttili  of  the  point  P,  ai|d  may 
bo  varied  nl  plfasaie.  The  circuit- wiry*  aiH  led  from 
tho  work*  ol  the  clock  and  Ibn  Ihrffndad  ring  reancc- 
ttvcly.  and  niay  be  provided  wlUi  aullabli-  binding- 
po*t*  ouUldn  the  clock.  A*  tbn  ring  C  rnni  clrnr 
around  the  dial,  a  platinum  point  may  bo  litirrtcd 
anywlicrc  tn  It*  ctrcumtcrcDCc;  to  thai  any  number 
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of  »lgnala  may  b«  mad«  dnrlnjc  th»  hour,  or  tlio«n  al- 
maily  *ttl  may  bE>  rtaally  chan|[«d.  'I"hn  nut"  •  on  th« 
IliTcndod  wire  not  only  liiaure  a  sooil  melallle  contact 
with  ih*  plalinum  point,  but  aid  materially  In  It*  ad- 
Jiialment  tor  a  glTm  tltno  of  contact.  Tbe  device  I* 
almplc.  In  Ibat  Tl  rnquirca  no  great  delicacy  of  work- 
maiiablp  In  It*  conai ruction,  and  I*  of  *ucb  a  form 
that  aliuoat  any  dock  will  receive  It  wlilioui  rhangc. 

n.  W.  Pksmuk. 

D«afiie*a  In  wblte  cats,  and  atatUtioB  of  d««f- 
noas  and  epilepsy  lit  Amerlc*. 

Id  my  kitcr  <>f  the  41h  Inat.  (.■irl^nc^,  IlL  171)  1 
drew  altentinn  tothe  remaikabk  fact,  that  white  €»(•, 
it  Ihey  ha('«  blii>i  ^yea,  arc  almoat  alwan  deaf. 

Darwin,  in  bla  h'tok  on  *  AnImaU  ami  ptiuiU  under 
■lORieBticatlon.'  attrllmtca  the  |iecnllarlty  to  a  alight 
arceit  ot  deTvlopincnl  In  the  iiervom  lyatcm  in  con- 
nccilon  wlUt  thd  ««nae-organi.  Ho  think*  tUeru  i* 
nollilnt  UBRatial  in  the  ivlatlon  of  blue  eyn  and 
while  fxi;  but  in  rtfaid  to  the  deafnus.  be  uys  (II. 
883),— 
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"KIIMIU,  dorin)  Uw  Ant  ntnii  dm.  irhtlil  lliiilr  •fix  mm 
doHd,  aji^ar  I*  ft(  tsmplilt^  4i«/.  I  hair  iriilr  ■  irrHtaUn^. 
IDC  tiaL>«  wllbaLpokcFaadibOfCldatcWtb^Lr  lw*ita.  tiodi  vbca 
MtKti  aiid  •mkB.  wllhuat  pKHlustiw  HDf  ><■((.  Tbe  irli>1  luuat 
ik4  bff  BiadA  byabooilnc  olow  Ulbvir  **ra;  Ibr  ibtry  w.  rtvn 
*^fn  MlHp.  filnawly  huuIvs  la  •  bnnih  ol  tit.  Ksir,  ■■ 
Innaa*  Uis  dj'm  costlauo  ela«d.  ihu  lil>  <•  nu  iluiibt  bins;  for.  la 
•II  lillUQa  ivhlr4  I  hvr*  M«n.  Ihttt  ualor  raniaJE»  fi>r  aonw  nm» 
■flcr  ilir  >3-4llda  opra.  UgODc,  it  <rr  •iipi'iiir  ibe  donlopniM 
of  ih^  ofsH'k*  of  tliffai  And  beftrlnt  lu  b^-  ■E'rctit-d  at  ilii>  tuiift  of 
Uic  cifift*!  fj^'Udt.  ihu  vyM  voularnuBkn  iNirtnujrrilly  liluu.  auJ 
Ihu  «Bn  vo[][<l  bu  incB|ublp  «d  piirritrLvinf  4omii1  ^  ^iehI  wo  ^hnulit 
VMm  midcralAiid  Ibia  ourlout  t*»r  A^.  Tiovpvrr.  Ibt  polor  ot 
Hie  far  I*  drrcmliirii  Ivuir  bvfunr  btnb.  4iid  k*  Lbe  Muvut'M  of  ihu 
«T**  and  ihf  *rblWi>w  of  thn  fur  ■»  obviously  eonniwod,  wv 
iDDal  bolWo  IbBi  KHnc  nrlmUT  uiu*  Ad*  M  A  iDU6fa  aarLlflr 
pcflod." 

Durwiu'i  cunclutiun  is  BUi)|>orlc<l  by  a  remurlnble 
CM«  wconled  in  Ptauco  by  Dr.  Siclif!  (AnnitUt  te. 
not.,  Zool.  3(1  lerivs.  t»ll.  viii.  ^3,9).  in  wliidi  tUa 
iria,  at  iLp  aid  of  (our  muiith*,  b«0Ui  to  grow  (Urk- 
colorvil,  Biwl  (A«n  (Ac  eat  first  btgan  la  heart 

In  Ihe  kiimui  raco,  alw,  nkilf  It  ii  excweilliigl}' 
probi«>taHll<'al  Uow  tin  consciillnl  (l^&fuuu  in  uto- 
claud  iciEJi  aileBdeiicr  of  Fulurins-ioBtlcriu  tlieskla 
•nd  Lkir,  It  appeuv,  kcconlluj;  to  Usrwin  |'  Auiiuala 
anil  p1«nu  tiiiiler  doiut^llciition.*  il.  33S).  Iliat  Mniw 
rvlAtlon  vital*  belwe«u  vuriuus  allvcLiona  of  Ihe  *yvm 
anil  r-an. 

He  (lale*  Ihal  Li«brlch  found,  upon  ex>uiioiii|t  (lie 
Kjruot  ^tl  dpKt-Riut«a  ill  Bprliti,  Ihnt  no  kst  iIiku 
fourtrrii  BUffMvil  froni  the  rarwdlsMae called  pigiueii- 
tar^'  rcdnitlik.  He  alao  lUiM,  upon  ib«  aaUiorlly  uf 
Alt.  WIiIm  Coop«r  uid  Dr.  Eartn,  Uiatcokir-bltndneM 
la  ofiRii  aiMxriattd  wilb  a  corrMpoudii^c  liublUty  to 
dlilingiiltli  miittral  louud*.' 

I  have  Hlri'itily  ahowD  tlinl  the  cnntua  retiiTDX  for 
16SI)  liidirnli'  ihiii  ilii^ pniimiilun of  d<^-iniilc« amonjc 
our  calorril  jiofitlatlon  i«  nrncti  Imi  than  Hnionx  ilie 
wbltFx;  bill  prlratn  Iii(|nlry  at  llin  i-irihiix  liiirpAit 
vccma  lo  show  that  tlip  prnporliou  •>(  t-tuffnitalljf 
deaf  among  Lhc  cfilorrd  ili-jf-iiiii[i>*,  (ontead  of  beliig 
leie,  UrcrfmuoJigrcalor,  tlun  nnionj[Eli«wbi(«dea^ 

Of  lO.-na  while  df-af-mtitivt,  10,73ft  (or  ..r.  p^r  ncni) 
were  sl*lL>d  to  have  \>cr.a  barn  deaf,  anil  i\7a7  (or  -W 
p*r  cent)  were  returned  an  ilrnf  from  di»i>njie  or  ae- 
eid«»l;  on  tlie  olbor  liinil,  of  l.i.M  coloivd  d^af- 
niut«i.l.30t  (or  naleM  than  It  Iter  cent)  were  reported 
■a  cangvnltally  de»f,  and  only  4'/)  (or  2iS  per  cent)  ax 
deal  from  disrate  or  from  uccidviitnl  pam«. 

By  the  kindoMs  of  Gen,  -Scaton,  I  am  enabled  to 
ffirt  Ibe  foiluwing  tuipublUhed  tii[ura  fi-om  the 
oeneui  riitiuiu  brariuf;  upon  the  point :  — 

SVmber  c^  deiff-mutt*  (n  the  United  Statra,   lirioff 
Juan  1, 1860,  arranged  aeeordlivf  In  race  and  na. 
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In  my  fonnnr  conitnnnlcUloii  I  quoted  fmm  Dr. 
I^wnon  Tait'*  paper  on  ' Deafniwa  In  white  cati' 
{Natart,  ixii.  liU)  (h«  following  remartnble  itMi^ 
ment:  "  Kvery  kind  of  white  animal  I  have  kept  ma 
a  pet  hu proved  lobe  thesubjeet  of  epllemj;  and  Uia  , 
auonlatlon  ti  Mig^esllvc,  whni  we  arc  told,  ai  1  Iwv 
been  frcaucntty,  that  the  discaie  ta  unknown  amo 
ncgroM. 

Ipreinmc  that  Dr.  Tail  must  hnfe  referred  to  the 
negro  in  Ills  native  habitat;  for  I  tlnd,  upoti  inquiry 
at  Ihcpi'iisu*  liiircaii,  tI)Btcpile|isy  appears  to  be  more 
common  uniong  the  colored  tieople  uf  America  than 
amoug  the  wtiitci.  I  am  inaebtvd  to  the  cuuritvy  of 
Gen.  Seaton  (or  the  fullowin^  unpublished  ii^rea 
from  the  tenth  cetisua: — 

FiT<cntagf  o.r  epUrptlfM  fA  tAe  ITnifeil  Statea,  1S60,  6y 
roi^e  and  •at. 

White  mole (XMHO 

Wnilte  female 003751 

WiM-litnale 0050U 

Black  femilo iKHSffJ 

IndUn  male WZOa 

Indian  female 0030&1 

CliJneM  male — 

C3iine*e  fciuale .080DS6 

Theae  results  will  doubUew  b«  of  Interest  to  your 
reader*.  Ai.i:xakiisr  Gkauau  Ukli.. 

WadUncKni,  D.C..  Fell.  3»,  IHl. 


■  Tlmrt  •Ulau-nti  ar*  uki-n  linin    Mr.  J^dc'tck,  la  ttia 
Jf^lM-cAlnrp,  milfv,  JdIt,  in), 
■nd  4M.    Utbdtb  '  -      L 

rlasM  MaaofidB.'  IML  f- 


m   ■wiHiniraiB   an  lAH'n  irnm    AT.   btaffvick,  la   IA« 
tinrp,  rmlw.jDlj.  inl.  D.  IM;  Aurtl.  IMS,  pp.  tM 
Utbdtli  il  quuud  br  Frvt—or  jftmy  bi  iili  ■  Ha. 
laOfidB.'  IML  u.  lie 


In  a  li^tter  to  Hclmce  of  Veh.  in.  Prof.  A.  G.  Bell 
qnotoi  frnoi  Dr.  l.awtoii  Toil,  Iliat  "every  kind  of 
white  animal  I  liavc  kept  ai  a  pet  hu  been  the  Hlb> 
Ject  o(  epll«p*y;  and  Uie  aMitelation  la  augfcetlT* 
when  we  are  told,  a*  I  have  been  frequenur,  thkt 
thct  diifuc  <i  unknown  amono  ntgroen."  Tnl»  r«> 
mark  In  regard  lo  the  nei;roo»,  1  know,  cannot  be  en- 
tirety true.  I  am  a  aoulbem-boni  man;  and  t  have 
aenn  a  great  deal  of  ncgroei  nil  my  life,  and  have  al- 
va}-i  ooiiiildcred  that  epilep*y  preralled  among  iliem, 
even  to  a  gtealcr  extent  than  atnurig  white  peupin. 
I  can  caiilly  give  n  number  of  Innlnncej  of  lli  occur- 
renre,  Cuming  under  my  own  ob'crvation  ami  that 
of  my  frleniln  to  whom  I  have  mentioned  the  mbjeei. 

Ucv'KDloini,  l».O..r>b.  ILIUM.  Ukx>i.  Millkii. 

The  Kiakatoa  «raptlou. 

Tbo  council  of  the  lioyal  xnclRty  has  api>oint«d  a 
commlllcp  for  the  pnrpo»«  of  cntlectiiii;  tli«  various 
accounts  of  the  volennle  eriipilon  at  Knibatoa,  and  at- 
t«ndant  iibnnomenn,  Inauehformainhaltbeat  prorlda 
for  their  prMCfvatlon.  and  promote  their  u»«fulnMe. 

Tlin  cummtltcc  invite  the  coinmtinicatlon   of  aa- 
theiitlcAt«ii  facta  renpeetlng  the  tall  of  |)itmtce  and  of 
daat,  Ibe  position  and  extent  of  floating  pumice,  tilt  ' 
dAl«  of  exeeptinnal  qnantiiieg  of  pumice   rencliin| 
variona  ahom,  obaervAtlona  of  nnusunl  dlilni'luinca 
of  barometric  preamro  and  of  sm-Jrvrl,  iho  preneoc 
of  aiilpburoiu  vapors,  the  dliianiv)  ai  wtilcli  tlie  oa 
ploelona  were  beard,  and  exceptional  efTecls  of  light 
and  color  In  the  ntTOo*t>bere.    The  committee  will  Im 

glail  to  receive,  nl»o.  copies  of  publiibed   paper*,  artt- 
oka  and  Icllcm,  besting  upon  the  subject. 

rormpoadcnl*  are  requualed  to  be  very  particular 
in  glringthedate, exact  time  (atat I ng  whether  Green- 
wich or  local),  and  position  whence  all  reeoiiied  facta 
were  obaerved.  The  grvaleet  practicable  precldon  It) 
all  theae  respects  is  cateniial. 

All  communications  arc  lo  be  addressed  to 
G.  J.  SruoNH, 

Chairman  KrakaUa  oaininfUM;^ 
B«ral  (ocklT.  BDrllntlan  llnuis, 
LenUen,  Ftb.  l:.  1B4. 
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EzpulalOD  o(  iralfti  Irom  a  poytiag  Ittaf. 

lly  atleaUoD  vm  Kome  tlm«  ago  c»ll«d  to  ui  Intnr- 
«BtiuK  uid  nuwloble  fact  In  eonnecllon  with  tbc 
espuTslom  of  mt«r  from  tb«  Up  ot  a  ]{ro«init  ^-af- 
il  In  well  kiHiwii  tlial  liTOpt  ot  water  ar«  otl«n  found 
on  the  BlUKino  »d<I  aplcM  ol  growing  Ir-aira.  It  la 
raadUv  olM«rTal)l«  In  con  aiid  o(b»r  gra«M*  |*ec 
Sachss  ton-hook,  p.  OTS);  but  tli«  jibtwiomnnon  to 
wblch  I  nUh  DOW  (o  call  alWDtloo  la  ot  anolber 
dttfBciAT.    Tbe  circunMbuieaa  wei«  aa  ftrflows:— 

A  lady  had  KMwInft  In  1i«r  hoiiw  a  atroiig  ami 
thrifty  Colnilliiiii  wlili  three  or  four  lai^  leave*. 
A  iMiw  Iral  lioliig  rraily  to 
expand  aloncald*!  of  an  old 
tmr,  thl*  1a*t  wa*  cut  oR 
at  «  In  the  flgnrc.  It  wn* 
notic«d  loon  aficrwanl,  nt 
about  bolf-poit  tni  a.m., 
that  froiD  liic  apex  of  tlie 
new  l«af  fb)  there  irai  he- 
tng  sboi  oui,  fora  dwtaiiee 
ot  abont  ua  Inch,  a  jet  of 
water,  (idling  !n  ilie  abami 
of  verj  Sue  xpraT  od  tlie 
col  MiriaM  of  ttc  other 
leaf.  The  j^ta  were  count- 
ed, aiMl  it  wiis  found  tliat 
there  waa  a  reaular  puJua- 

t/taUg  p*r  Hiiniitr :  that  in 

to  lay,  tliiee  jela  of  waWr 

W«n  (urcetl  truui  ih«  apex 

of  tho  leaf  ctitt  tei-Kiiil. 

It  ma  ohicrved  frwiu  tinw 

lo  time  until  lirv  p.u,,  and 

hut  little  ci!SMIion  of  the 

txte  of  uvliuii   wai  »een. 

At  eight  llii'  next  inonitiiic 

the  pultalious  were  ahuut 

a  handred  and  iweotf  p«r 

minute:  and  they  craduHllj  donrnaMd.  until,  nn  tho 

Lblnl  •lay.  droiif  of  intler  would  accumulntn  ai  Ui« 

ttae%,  vid  be  exiwlled  wilb  lonin  fo«v«  at  a  rat«  of 

Uxint  nliiHy  per  mluuie. 

It  la  i>)  lhi»  r«)cul.tr  uultaUni;  niovemRnt  ot  tlic 
WAtcr  tb»t  I  wi*1i  liivair^itlfiitlvii.  1  cannot  find.  In 
any  of  i)ii>  boolia  acce«»tble  to  me,  any  account  of  any 
HCli  motion  in  the  wal«ro(  planif.  Sach»  do**  not 
■«ntlon  it :  and.  If  aiiy  of  yoar  r^adeni  know  of  the 
mentiMi  of  any  »ii«h  motion,  I  ahiiuM  lllcn  to  know 
whtm  It  i»  to  t'<i  touitd.  We  kiiOH  tlint  the  ntuda- 
tloD  of  naKrr  tr»m  cm  lurface*.  or  n«wly-rxpsuidlni; 
Icaira,  i>  "ttfii  i:«iiM<il  liy  tho  [ahlng>away  of  on 
evaporating  tiirfnci'  ixay.  n  large  leal]  nhtle  the  root  ii 
■till  abambinji  a  larfn  amonnl  of  niotolure  from  tlie 
toll  (inn  SAi^liik'ii  imi-htHik.  |i.  8^);  hut  why  tlii>  pul- 
Mtlni  mnvrmrntL'  There  can  he  nn  doubt  lu  to  llie 
accuracy  ot  llic  oh»maili>n,  ai  II  waji  inoti  by  levural 

rona  biwIdM  the  nnnnr  of  lh«  pliuil.  Prof.  J. 
Lloyd  ot  thb  city  hna  informed  me  that  tome 
yean  ago  he  made  the  Ktmc  nhrervnlton,  but  ho  haa 
not  been  able  to  glre  me  an  esnct  ■lalcment  m  to 
what  took  place. 

JOSXPB  F.  Jankb. 

Ch(.M«.  PM.  klM.,  Cla(lMMt,0> 

|Tbl*  IntcnntInK  pbenomenon  Lm  bMU  d*«crlb«^d 
by  HtHMt.  who  atatca  tkat  water  wa*  (ottwd  from 
the  leaf-dp*  of  Colncaal*  anllqnoniiB,  another  plant 
of  the  .\rn1d  family,  with  inch  toroe  that  the  jet  wa* 
three  Inche*  and  I  hrao-quarMrs  high   (COmjilu  nn- 


dm,  188S,  081).  Prafc«or  PfaffM,  to  whom  we  are 
indebted  for  thlt  ntercnco,  call*  attention  to  a  alu- 
gular  communlcatjon  by  Ifuntlng  (lin*i|.  who  d»- 
■crlbct  Ibe  «mlailon  of  a  fine  draam  of  nater  from 
tbe  leare*  ot  oertaJn   Aroldcan,   mitmitttia  a  /oun- 

A  aclMitlitc  awlodlcr. 

A  few  week*  »go  a  innu  catliag  blmadf  N.  IL 
TaMan,  and  riaiming  to  b«  a  lueinber  of  the  Ohio 
moloclcal  turvey,  TiMt«d  Philadelphia.  Be  called  on 
tbo  prlndpal  Kl«ittlftc  men  of  tbii  city,  and  ati«nded 
ODD  of  lbs  regular  m«MjnKS  of  the  Academy  .of  natu- 
ral BCloocea,  He  aeeiueir  to  have  an  extended  ao- 
qualntanco  with  aclcntiOc  in«iu  all  over  th«  coudIit, 
talked  Ter7  glibly  about  [omIIio,  and  claimed  to  M 
pTpparlnc  a  rcpoia  on  the  Productldae  for  th*  Ohio 
jurvey.  He  t«  aboat  five  feet  eight  IucIim  In  lMlg1il> 
a  bundml  and  sixty  pounda  In  wei]{hl,  heavy  JiM, 
hury  tcalund,  with  ll)[ht  hair,  and  rather  d»gpMt 
eyes,  (lubbity  (lret»ed,  and  wore  an  old  gray  ove(«aat. 
Ue  bad  an  adroit  wayof  iusratiuting  himaelf  Into  the 
eonftdence  of  his  Intemled  Tictinu;  and  tbnn.  If  bo 
oould  not  steal,  he  would,  under  Mine  plausible  pre- 
text, borrow  valuable  boukx  or  speciiaea*  to  take  to 
bli  hotel,  and  forvet  to  return  them.  His  victim* 
arc  to  ho  fouml  *ciUt«red  all  over  the  c»iintTy.  Id 
New  York  hm  was  B.  1>.  Strong  of  ton  Scott,  Kan., 
and  elaliDcd  to  be  omployed  uj  tho  Katiw*  Paclllc 
nllwar  In  coll«Ct  statlstlea  ot  coal  pnKluciion.  In 
West  Phllodnlphla  h«  gave  Ut  addrem  a*  K.  Itoufilai, 
Cotumbui.  O,,  member  ot  (he  Slate  surrry.  lu  Au- 
burn, N.r.,h«  was  a  deaf-mute,  tindor  tb*  name  ot 
K,  D.  Wltltnoy,  U-  S.  Keoloj^iit,  Dein^r,  Col.  There 
h*  oblalnod  a  large  quantity  of  valuable  bonka  and 
foMllsftom  the  faaiify  of  Profemor Starr,  In  ihe  ab- 
•encaof  tha  owner.  In  Ilart^sbarg,  C1iainbcr>.t>iira, 
Colarnhns,  aiwt  Indianapolt*  bewasadeaf-Biutc.  IIo 
•wlndlnd  the  it.trr  i;e<ik<KUt  of  Indiana  out  of  over 
a  hundred  doll.^ry'  wortli  of  itcieutlltc  books.  From 
the  Plevelnnd  liiitorical  fociety't  tooms  be  ohlsliied 
Indian  relin  of  grem  valiii',  aiul  Id  Cincinnati,  min- 
eral! and  foulli  wlili.'h  he  coiivertoil  tmocakb.  He 
has  bocn  permltled  accoon  to  Kt'V<<raJ  mutcunii,  pub- 
lic and  private  from  which  lie  bM  tticnwlcd  In  ab- 
•uactlng  valuable  spoclmena,  and  »o(d  tlicm.  Any 
Information  In  roganl  lu  the  real  uanae  and  reiidence 
of  this  maik  Is  much  to  be  desired. 

F.  V.  Haydb:!. 


AN   INTERXATIOS'A!.    SCJENTlFtC    AS- 
SOC! A  Tiuy. 

'V}i%  coming  or  tbe  British  ossoctatioii  in 
Aiij^iel  next  to  itiU  coiitiiictit  to  hold  Ita  meet- 
ing will  rcfttiK,  it  is  hopvil,  in  bringing  the 
sdentiflcTOpresentativcsof  two  grt-ai  nationa 
twice  tOgetbCT,  — onc«  at  Monlrvnl ;  niid  later, 
again,  at  Philadelphia.  11i«  inU-mt  fell  In 
tht'M!  twrj  ^tberii^  is  very  groat,  and  rapidi; 
invreuing  as  tbc  lim«  a{q)ro»cbes  for  Ibcir 
occarrcvM.  It  i»  realized  that  they  will  b« 
vorjr  imporittiit  aiul  detighlful.  Both  meetings 
will  be  int«miit4oital  in  clinracter ;  and  tho 
pleAuuil  aaticipstiODs  rorinud  in  regard  to  them 
suggest  the  adfisabilily  oP  vaublitiliiog  some 
periuauent    orgaoization    which    may    inaure 
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the  recurrence  of  ftiinilnr  opportiinitiea  tn  the 
riit.iirv. 

Tliere  »rc  many  person*  wim  huTi-  long 
wished  tlint  fln  intvmniional  sdeiitilif-  .i»7<ucm> 
tiOD  should  bp  formed,  where  those  of  similar 
pursuits  could  meet  one  aaothcr,  and.  as  it 
were,  exchange  thought  between  the  nations. 
All  acknowledge  Uiat  the  chief  value  of  the 
large  general  assootatlona  lies  In  the  atiiuuhia 
of  ]>ersonal  intercourse  and  diacussloa ;  and 
this  would  duubtlc-ss  n|i[)ty  still  more  decidedly 
to  an  inli'rnntionul  sfwiul}'.  The  |>rinci|>al  |iur- 
posc  of  ilK  roci'tings  would  be.  we  doubt  not, 
to  secure  (hnt  stimulus. 

An  intcnialional  scientific  nssociation  would 
neeessariij"  be  largely  European,  and  Ameri- 
cans would  have  to  cross  the  ocean  to  attend 
hXs  sessioua.  But  with  our  habits  of  active 
travel,  this  necessity  cannot  be  thought  llkelj' 
to  prove  a  serious  obRtaele  to  our  active  par- 
ticipation in  the  aasociation  ;  wliicti  might,  loo, 
at  Konir*  time,  be  indnctnl  to  follow  the  ex.nin- 
pk  of  the  BritlKb  n»soeinlion,  aixl  met^t  upon 
our  side.  I'crhnps  iio  opirartunil)'  will  soon 
recur  so  favorable  for  the  formation  of  the 
suggested  association  as  tlie  meeting  at  Piula- 
delphla,  and  It  seems  very  possible  that  tbc 
initiative  may  be  there  taken.  The  two  Eug- 
lUb-spealiing  races  can  then  act  fn  concert, 
and.  by  a  double  appeal,  more  easily  achieve  the 
rejtult  liian  eitlHT  oould  aloun.  America  takes 
no  shurc!  in  llie  luttTnational  complications 
which  ngitiiU^  Kuro|>v.  and  i»  thcrrfore  a  TriciKl 
with  all,  and  might,  on  that  nt-eount,  the  more 
readily  inaugurale  such  a  general  movprncnt. 

Somo  limitation  would  necesgnrily  he  made 
Upon  tbe  membership  of  the  body  suggested, 
confining  it,  perhaps,  to  original  investigators. 
It  is  a  question  bow  far  tlie  Indiscriminate 
presentation  of  sclenllGc  com tnunlcat ions  could 
b<-  uiude  fcBMible ;  for,  if  thi-  whole  of  the  an> 
iiual  addition!!  to  iK^ience  were  to  bii  presunt- 
cl,  thi^  aMOciation  would  sit  the  entire  year, 
t^lhtiously  s«ni<'  restrictions  ari;  rcrpiisUc :  their 
character  roust  be  decidoti  by  dtacusKion  and 
experience.  Thus,  formal  n<ldresses  upon 
spMlat  subjects,  or  discussions  limited  to  3|jeci- 
fled  topics,  might  serve  tbe  purpose;  or  it  might 
be  considered  wise  to  follow  the  example  of 
the  new  Society  of  iiaturallata.  which  devotea  Ita 
Bit«ntion  to  tite  way.->  and  means,  tbe  practical 
t<;chni<pii-,  rather  thitu  the  rasults.  of  science. 
We  hope  that  the  [ilaii  we  have  biiflly  indicnlvd 
will  m«ot  at  least  with  consideration,  and 
awaken  discussion,  so  that  it  can  be  ascertained 
whether  it  ought  to  be  pursued  farther.  It  is 
too  early  yet  to  venture  upon  any  definite 
proposals. 


THE    ALASKA    MILITARY  RECOSNO!S-\ 
SANCB  FOR  ISSS.^ 

I.K.irixu  'I'ahk-o,  the  Yukon,  for  the  tinit 
time,  assumed  something  of  a  riitiin.in  air.  tbu 
draining  river  being  nine  miles  long.  It  is 
ft'om  three  hundred  to  four  hundred  yanis  in 
width,  very  swift,  and  Iheflrst  part  of  Its  course 
full  of  rocks  and  great  bowldeia.  that  make  its 
navigation  baiiardous  for  even  a  stanch  rail. 
On  it9  right-hand  bank  stooil  a  roughly  bultt 
Tahk'licesh  bouKC,  tbe  only  one  on  this  part 
of  the  Yukon  Uivcr  for  hundrols  of  inilcH  on 
either  side;  and  even  it  was  de«crtc<l.  The 
next  lake  was  nearly  thirty  miles  long,  and 
appreciably  wider  than  those  through  which 
we  had  sailed.  I  called  it  Lako  Marsh,  after 
Professor  Marsh  of  Yale  college. 

I  haie  spoken  of  a  great  number  of  glaciers 
that  were  constaiilly  LMit-ouutered,  and  the 
white  condition  of  the  water  emanating  from 
Ihcin.  In  Lake  Marsh  the  water  near  the 
shores  w!is  very  shallow,  owing  to  large  de- 
posits of  this  fine  glacier  mud ;  and  we  oflon! 
found  it  impossible  to  get  much  nearer  th« 
beach  thau  sixty  to  eighty  yards,  although 
our  craft  drew  less  than  ^'"o  •'^6'  o*"  "aler. 
IVhen  a  high  wind  lashed  the  lake  Into  waves, 
these  uiiid  de|>o^ils  gave  a  clear-cut  outline 
b^twireii  the  whiti'iied  water  within  their  ex- 
terior edgi-s  and  the  dee[)  blue  water  beyond, 
that  showed  ill  miiny  places  an  extcnition  of 
the  fleposits  of  four  hundred  to  live  lumdrcd 
yaids  from  llio  beaeli.  It  is  possible  that  tJiC 
sliigcK  of  «rftt«r  may  vary  in  Lake  Miii*h  at 
dilTei-ent  seasons  sufHrieut  to  lay  bare  tbc-se 
mud-banks,  or  cover  them  so  as  to  be  oavi-f 
gable  for  small  boats;  but  there  seemed  to' 
bo  a  wonderful  unlforiulty  in  the  depth  of  tbe 
water  over  these  banks  in  e\'er>'  jiart  of  the 
lake,  being  about  dgbtei-n  ineiies.  Through 
thia  tenacious  mass,  tlmt  even  threatened  to  pull 
off  our  rubber  boots,  wc  would  have  to  carry 
our  camping- material  each  evening  as  we  went 
into  camp,  and  each  morning  as  we  broke  it 
for  our  departure.  The  trees  on  the  hill*  over- 
looking the  lake,  as  bad  been  often  noticed 
before  on  tbe  upper  waters  of  the  Ynkon,  all 
leaned  more  or  li-ss  couspii  iiuusly  towards  the 
north,  or  down  stream,  thus  plainly  showii^ 
tbe  prevailing  direction  of  the  stronger  winds. 
Faiol  signs  of  terraces  were  still  to  Iw  seen 
on  the  hillsides :  but  they  were  lower,  marer 
together,  and  not  so  well  marked  as  on  Ijukc 
Nares.  The  level  ridges  on  the  eastern  hills 
were  still  covered  with  the  luxuriant  yellow 
grass  of  last  year's  growth,  and,  as  we  viewed 
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them  fVom  the  lake,  turned  one's  thoughta  to 
the  stubble  flelda  of  grain  in  temperate  cllues. 
On  the  28i]i.  ou  Lakt!  Marsb.  a  spirited  miti 
and  tlmnder  !itiow«r  lusted  iVom  Vi.Ut  r.u.  to 
2.1&  I'.M..  and  lit.  I  b(?lt(!VO.  tJii'  lirat  Ihuiuli'r> 
etonu  rci^rdci!  on  th<^  Yukon,  it  tx^irig  iiiiknon-n 
on  ibc  lovrtrr  riv<'r.  .tciroriting  to  all  itvcoiint». 
It  hnnight  un  n  hciul  wind;  and,  artcr  dying 
o<tt,  a  rnrorable  bitrczf  sprang  up,  and  kvp(  us 
going  until  \'l.if\  iwjA  morning,  so  essential 
was  it  for  us  to  take  advantage  of  all  favorable 
wind.  At  midoight  it  was  so  light,  however, 
that  but  on«  star  coukl  be  seen  in  the  un- 
doaded  sky.  —  tl>e   [ilanet  Venus.     For  the 


nntU  its  cnrrent  actlled  tlx-  matter  by  carry- 
iug  us  into  the  proper  channel.  Tbis'ch.iQDel 
much  more  duitdv  resembled  some  of  the 
strciinu  in  temperate  climes  than  any  wc  had 
met.  Its  flanking  hillsides  of  rolUug  grouitd 
n-erc  covered  with  spruce  and  pine,  here  Kud 
there  breaking  into  pleasaD^lookio|![.  graaay 
pruries,  while  its  owu  valley  waa  deitiicly 
wooded  with  poplar  and  willona  of  wevtirul 
varieties.  Tbes«  latter.  In  fact,  itm-roai^licd 
ao  closely  upon  Uie  very  water'*  wigc  in  nuili 
impenetrable  oonfuition  thai  cantpiDg-pInves 
were  bard  to  llnd,  nnlum  a  itpur  (Votn  Ibe  hills, 
covciwl  with  ovcrgni'OK,  weiiged  its  way  in  on 


Imn'mpiwd  muuitlulDB  an  Ilia  rlirhE,  ouv<n>l  wlitj  f^^ 


ftrst  time  bathing  was  possible  in  the  lakes, 
although  Dot  pleasant,  except  on  rery  warm. 
atlU  days. 

Tbe  northero  shores  of  Lake  Marsh  are 
Mpcciully  flat  and  boggi-.  makii^  our  camps 
very  diiiagrMiable.  Our  rough  mode  of  uavi- 
gation  also  nuffitrMl  from  ilie  ceaseless  banks 
of  *  glncicr-tniid  '  as  wtr  approached  {[»  outlet, 
most  of  which  wa.i  probnbly  dcfKiiiiled  by  a 
large  liver  (the-  McCliiitook  ')  that  licre  oomcti 
in  from  tbe  wwl.  —  a  riv<T  %n  large  that  vtv 
were  in  some  doutit  a»  to  its  being  the  outlet, 

■  la  k»M*  •(  VlM-Admlnl  Kir  Lvoiwiil  MtCHoiMk,  lt(9«l 


the  river's  fafx  to  break  tbe  conllnnily  of  this 
barrier  to  a  night's  campinK-pliKM^  Tlic  lafl's 
corduroy  deck  of  pine  jwlva  ones  served  us 
for  a  rough  night's  lodging. 

Muskrats  were  plentiful  to  tliis  part  of  the 
nver.  and  iu  the  quiet  evenings  a  number  could 
be  traced  at  once  by  Iheir  wedge-shaped  ripples 
as  tbey  were  swimming  about.  Small  bruuds 
of  ducks  were  also  occasionally  ooticed.  and 
numbers  of  tbe  great  American  diver  were 
«ocn  OH  almost  all  tbe  lakes. 

On  the  Ut  of  July,  with  a  Tahk-beush  In. 
dinn  n:<  a  guide.  w<r  njiproached  tlie  great  rapida 
of  nliidi  wi-  luu]  htaird  so  much.     An  iospec* 
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lion  or  llnitii  nhowcd  thnl  tli^v  vrere  reallv  quite 
fonniilnlilo  nnd  <lHiig«r«iiit  for  iinv  sorl  of  cruft 
whiitcvcr.  NVni'ly  live  milt-*  in  length.  III**  f!r(*t 
liiiir  or  til  re  e- quarters  of  a  mili^  U  through  u 
cnooti  from  fllly  to  sixty  feet  deep,  where  Uie 
original  elrenm  is  coDtraclcd  to  one-eightli  or 
one-tenth  it§  former  width,  nud  through  which 
the  river  fairly  boila.  This  cniion.  the  only 
true  one  on  the  Viikon  River,'  is  eompoBed  of 
basaltic  oolurqna,  so  regular  that  they  are  not 
unlike  reproaentaliona  of  the  Giant's  C'auaeway 
oil  the  Irbh  eoant.  In  the  ceoiriT  of  ita  length 
it  ex)miui.t  into  ii  liir^-,  t'irinilur,  Ita-tal tic  basin 
Hcri-iity  or  eigtity  ysntu  wide,  or  double  the 
witlth  of  the  cnnoD  prtipir :  iiinl  here  thi-  wnter's 
eilgo  couki  be  renchwl  on  tbc  west  niiore. 
An«r  lenving  the  eauon,  the  channel  expnndH 
into  H  sheet  of  rushing  rnpids,  often  Ihrei'  hun- 
dred to  four  hundred  yaixls  wide,  biolien  by 
rocky  bars  into  ft-olhy  chutes  flill  of  bowlders 
and  foaming  and  briatling  dams  of  lodged  and 
water-logged  timber,  ten  times  more  daugoroufl 
than  the  caiion  Itself,  aiUtongh  not  so  in  a{>- 
pc«raucc.  About  four  miles  of  this  brings  us 
to  the  end.  where  the  river,  again  contraclinj;; 
into  A  few  yai'dit,  ithoolH  down  a  i^itscatle  ito 
narrow  nnd  Kwift  thiil.  the  aN<«iidiiig  hituks  of 
rock  arc  covered  wiih  tlie  rushing  eiirreut  that 
falls  o\'cr  their  sidc«  in  sheets,  and  ninkeit  it  n 
verital)le  funnel  of  foaming  water. 

Thixtngh  this  canon,  rapids,  and  eascndo  we 
shot  our  raft  July  i,  losing  the  two  side-logs 
in  a  collision  in  the  caiion  with  its  basaltic  col- 
umns, and,  just  below  the  cascade,  banlcd  In  for 
repairs,  and  to  rcdeck  the  raft  with  the  flne 
straight  spruce  and  pine  ]>oles  that  we  here 
found  In  lai^c  <]uaiitil!ca,  ihui'oughly  seasoned 
by  some  tire  that  had  destixiyn)  tliem  two  or 
three  years  before.  Like  alt  the  Coniferaf! 
growing;  in  deni>«  maMM-n.  ihenf  tiinlier  district* 
have  their  iierirMlicjd  dcvasla lions  of  fire  ;  and 
years  after,  tlie  fallen  limber,  coupled  with  the 
new  growth,  inalces  pcde^triunism  border  on 
the  impossible. 

A  few  Tahli-hcosh  Indians  had  been  em- 
ployed by  us  in  our  labors  around  the  Mites* 
caAon  and  rapids ;  *  and  1  was  forced  to  con- 
trast their  great  kindness  to  each  other,  nnd 
especially  to  their  women,  with  the  conduct,  tlie 
very  reverse,  in  the  Cliileats.  These  Chilonts, 
In  tracking  eanoes  up  the  I>ayay,  reHiscd  to 
(iOnvey  the  loa^ls  of  their  fellows  not  prov:<le(l 


I  by »  ,     ,  ,      _ 
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with  these  craft,  although  to  have  done  so 
would  have  neeeasilatcd  no  extra  tabor,  thus 
comi>elt!ng  itie  tatter  to  carry  tbeir  paelts  as 
they  did  over  ttie  rerrier  Portage.  Thej'  would 
not  even  ferry  them  over  the  swift  Dayay, 
forcing  them  into  long  iJi'toum  or  ix-riloiis  cross- 
ings np  to  their  mi<lille  in  the  rapids.  Even 
in  cases  of  sickness  they  would  do  notliing  for 
tlieir  oomrndea,  unless  compensated  by  a  part 
of  tiie  payment. 

Grnjliiig  were  cangbt  in  lai^e  numbers  in 
and  aroinid  thest-  rapids,  some  four  hundred 
to  five  huiKlrixl  being  seciiri-d  bj'  itie  party. 
They  were  also  caught  in  straggling  numbers 
from  Lake  Rove,  until  While  River,  below  old 
Fort  .Selkirk,  wsia  readied.  Moose  und  I'ari- 
bou  (wooiiliind  reindeer)  tracks  were  ubun- 
dnnt,  but  no  animals  seen:  and  the  dense 
swarms  of  mosquitoes  were  ainply  sufficient 
to  convince  any  one  that  the  tracks  of  an  an- 
imal were  the  only  part  that  coutd  remain  in 
the  countiy  during  this  part  of  the  year. 
These  peats,  coupled  with  the  gnats,  were  the 
greatest  diseomfori  that  tlie  |»arty  was  called 
on  to  l>ear :  and  there  was  no  cessation  firom 
them  tlie  whole  length  of  the  river,  although 
tii<?  upper  part  was  much  the  worn)..  The  dense 
snjoke  of  the  camp-fire  was  always  crowdwi 
with  Itie  parly  whenever  the  wind  was  not  blow- 
ing, and  mesls  wore  eaten  under  mosquito-bars 
for  protection.  From  the  time  the  snow  is  half 
olf  tlie  ground  until  the  first  severe  fVost  comes, 
no  one  disputes  the  valley  with  them.  Dogs 
have  been  known  to  be  killed  by  them;  and, 
after  two  or  llirce  months  of  tlie  clos«st  inter- 
course  with  them.  I  was  willing  to  believe  tlic 
Indian  stories  tliat  they  Kwn  slay  the  hrowo 
and  grizzly  bear  of  these  regions.' 

I  notjci-id  ttiat  a  Tabk-hi-esb  Indian,  in  ar- 
ranging his  head  and  brcost-liand  for  a  load, 
pulled  the  former  forward  until  taut,  and  the 
latter  Just  far  enough  beyond  to  allow  the 
width  of  his  band  between  them,  when  they 
were  considered  a<ljuated.  I  had  also  noticed 
this  among  the  Ohilcais, 

One  evening,  about  eight,  while  encampttd 
some  four  humlr^il  or  live  hundred  yards  Dft- 
low  the  cjiscudes  in  the  Itliles'  rapirts,  we  could 
hear  dull,  heavy  concussions  in  single  blows, 
nt  intervals  of  every  two  or  three  minutes. 
It  was  noticed  by  more  tlian  one,  and  thought 
by  some  to  be  jKMsibty  distant  thunder,  al- 
though it  sounded  strangely  unlike  U:>at  noisy 

■  TM*  •utcmcni  )•  bmcfwA  u  ■  hsi  liT  "tma  loilUn*  tnd 
whli*  ir^dtr*.  whu  tinui  iliiti  thu  br«r.  In  inwfivialnje  nj-r-a  h 
flmmfiy  hAblEJtl l'~>n  *■><  Tnt-i*rjiilLar«.  Illfind  *>f  ftrcilDtc  Mifc-Iv  Id 
aiKbt.  rT4i>up'>f,blBbliiJ-auiLrttrv.  ^nd  AvbUlhcm  Imr-fublDn, 
ufillj  ilk*  r>«  ara  cloniMt  by  ib^it  irpoatvd  iKUtekf.  vhan  lUrviktlT^o 
In  tliD  naEi^uHQf  duib. 
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dement;  aod  Utc  sk,v,  too,  wb«  t-loiirilcM.  A 
very  ]l([lit  Ai-riM  of  Mkrlh<|ii>iki>sh(irk9  aUo 
seoint-il  a  ikkw  theory ;  and  tiiero  wus  bul  little 
letl  to  nttributfi  it  to,  except  Ui«  ca8c«<li;s. 
wlik'li,  I  liciiovc,  bave  been  known  to  cause 
cart b<  tremblings  and  nnRlogoiis  phenomena. 

About  noon  on  the  ^^lli  of  Julv  we  parsed 
thcTahk  Uivcr  (Talik-heen-a  of  tie  Imliaus) 
coming  in  (Vom  tin-  weal,  ami  wblchUpmb* 
ably  two-lbirda  tlie  siae  of  tin:  Tahk-lie»'»li. 
as  tbe  Itidianii  onll  the  Yukon  pro|HT.  Whilu 
the  former  rivvr  is  llii!  i^malliT,  it*  bnl  and 
valley  oppjirenlly  determine  llic  general  char- 
aoifi'iHtics  of  the  »trc»m  fartlier  on,  tho 
Yukon  here  nolicealily  changiog  ttota  high 
bold  hliitTs  of  cl«y  to  lower  shores  nooded  to 
the  watcr*B  edge,  llie  last  of  the  ebain  of 
lakes  was  reached  the  same  day.  and  we  were 
picvcnted  from  taking  advantage  of  a  good 
wind  by  a  three-hours"  dctenttoii  on  a  sand- 
bar thai  the  river  had  made  almost  entirely 
across  ils  mouth.  This  take  was  called  by  the 
Indians  Kluk-ins-^i :  and.  ak  it  wax  one  of  the 
very  ft-w  pronoiincealilc  Indian  names  of  this 
sectSoD  of  the  eotmtry,  1  rct«io«d  it,  although 
It  i«  piMKihli^  thai  this  may  be  the  Lake  La- 
barge  of  some  books,  the  fact  that  it  is  the 
first  Uikc  above  old  Selkirk  bciug  the  only  data 
in  its  fnvor.  while  its  relation  to  other  impor- 
tant points  are  equally  against  it.  Like  Lake 
Marsh,  it  ia  full  of  mud-banks ;  its  emerging 
waters  being  clear,  while  its  incoming  auppliea 
are  loaded  with  doimait.  So  full  of  these  is 
Kluk-tas-st.  and  .10  much  mort-  contracted  is 
the  water-way  Lhroiigh  them,  thai  I  think  we 
were  able  lu  detect  a  slight  current  when 
making  our  way  along  in  Ibc  blue  water. 
This  waji  espedolly  noticeable  when  the  wind 
dic<l  down  to  a  c»]m.  De«pite  all  this,  Kluk- 
tu-«i  wa«  belter  for  making  landings  on  its 
shores  than  Marsh.  It  seems  that  it  must  be 
a  meic  matter  of  short  geological  time  when 
these  lakes  will  lie  filled  by  deposits,  and 
converted  into  limited  pailsofthe  river.  Sue.h 
ancient  lakes  are  iioiii-eable  In  the  coiirxi-  of 
the  i^reat  slreara  farther  on.  The  weitt  bank 
of  tbe  last  take  is  very  pietureacjue  about  four- 
teen or  fifteen  miles  from  its  entrance,  wliere 
large  towers  of  red  rocks  throw  up  their  con- 
spicuous Ihinks  on  what  sci'ins  to  lie  a  well- 
marki-d  isIsimI,  but  which  is  really  a  part  of 
iliv  mainland,  our  Indians  smurcd  us.  Here, 
also,  comes  in  a  river,  say  the  same  authorities, 
abounding  in  banks  of  the  same  matetial,  and 
called  by  them  the  Itcd  River.  The  &eqaenoy 
of  this  name  in  geographical  nomenolatoTe 
was  sufficient  i-eason  to  abandon  it:  and  I 
named  the  rocks  and  river  (the  latter  ne  itever 


saw)  Rictilbofcn  rocks  nud  rivor,  after  Freiberr 
vnu  Itichtltofeu  of  Uonn.  well  known  In  geo- 
graphical science.  The  right  bank  sevnw  to 
be  made  of  rounded  hills  of  gray  iimoitouc, 
being  picturesquely  striped  with  the  fnliagc  of 
tbe  dork  evei^grccns  growing  in  the  ravines.  A 
number  of  salmon-Uoiit  were  caught  in  ttiis 
last  lake  (tlie  first  one  was  secured  iu  Lake 
Bove),  the  largest  of  which  weighed  over  eight 
l>ounds,  the  limita  of  our  i>oeIiet  flsh-aoalea. 

On  the  Oth.  at  lO.-lo  x.u.,  we  bade  adieu 
to  lake  navigation,  our  hirart«  much  lighter 
for  Uie  fact.  That  same  ilay  we  aaw  a  grizzly 
or  immense  brown  bi^ar.  whoxe  rapid  departure 
gave  us  very  little  diancc  for  cIojic  in«i)e<-tlon. 
Our  Indians  say  in  regaril  to  tbe  sc-arcity  of 
game,  (bat  the  moose  and  caribou  follow  tho 
snow-Jfne  as  it  retreats  up  the  mounUins  in 
the  spring  and  summer ;  also  tliat  tho  moose 
do  not  build  'yards'  in  tbe  winter,  as  in 
Maine  and  tia'  Canadian  provinces.  Un  the 
same  day  we  jiaosed  the  tnoitlh  of  the  New- 
.Iwrry  River  (afU-r  rmfr.-MOr  .lohn  S.  Newberry 
of  .New  York),  coming  in  from  the  eatit,  about 
a  hundred  and  tweuly-Gvo  yards  wide;  and  tbe 
Yukon  at  once  becjimo  reiy  much  ileeper. 
swifter,  and  the  wat*T  of  a  darker  hue,  show- 
ing that  the  Nowberrj-  drained  a  considerable 
amouitt  of  'tundra'  laud,  or  land  where  the 
water,  saturated  with  the  dyes  eslrartcfl  from 
dead  leaves  and  mosses.  Is  prevented  Ttom 
etarif^'!ng  Itself  by  |)ercolating  throogb  the  soil, 
by  an  impervioua  aubstratum  of  loe,  and  is  car- 
ried olf  by  S4iperlictal  drainage  directly  Into 
tim  rivcr-bcfls.  Forty  miles  farther  on,  meas- 
ured along  the  stream,  comes  in  the  D' Abba- 
die,'  over  a  hundred  and  fifty  yanis  wide  at 
its  mouth,  and  said  to  be  over  two  hundred 
and  Bfty  miles  in  length.  It  notes  an  impor- 
tant point  on  the  Yukon  Itiver  as  being  tbe 
place  at  which  gold  in  placer  deposits  com- 
roencee.  From  tbe  D'Abbailie  to  the  very 
mouth  of  the  great  Yukon,  a  panful  of '  dirt ' 
taken  from  almost  any  bar  or  bank  with  anj' 
dittcreitoii,  will,  when  washed,  give  several 
'oolon,'  to  Use  a  miner's  phrase.  Another 
forty  miles,  and  the  Daly  River  comes  In  from 
the  east,  forming,  witli  the  Newberry  and 
D'Abbadiu,  a  singular  triplet  of  almost  similar 
rivera.  'llie  hut  I  liave  named  after  Chief- 
Justice  Daly  of  New  York,  a  leadii^[  patron 
of  my  Franklin  search  ox|>editton. 

The  prevalence  of  the  larger  riven  to  the 
east  showed  Ibis  to  be  the  main  drainage  area 
of  the  upper  Yukon,  a  rule  broken  only  by  tbe 
Nordeiisliiuld  Bivcr  coming  in  from  the  west, 
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new   I^   all.Ktf'   (i^<m   YKOX   JTft  ■OCTn':il^    L-^lUAI-^k- 

Theiinljf  njiuii,  nil  hiiudof  navljpiitan,  on  tba  Yukon,  IWSii  inllnfrum  .tphi>««i  mouth. 


fifty  toUea  bej'ond  Ihc  Daly,  nnd  the  peer  of 
nny  of  tho  three.  Wo  paesed  its  luoulb  the 
11th,  and  that  same  day  our  Indians  tfl!<l  u* 
of  a  pi-TllouB  rapid  ahead  tliat  the  ludmiiH  of 
Uif  country  Bometimctt  .nhot  with  llioir  small 
riiflu :  liul  they  felt  vt-rj'  aiijcioiis  in  ri'^nrd  to 
our  vprj"  bulky  and  cliiiimy  ouv  of  I'ltrly-two 
feel,  ta  tiiv-K  wens  notni-  ^hurp  bonds  to  make. 
Reaching  the  rapid  on  tho  l^tli,  t  found  it  to 
be  a  contraction  of  the  rivcr-bcd  into  about 
onc-bair  its  u»ual  width  of  live  hundred  to 
seven  hundred  yards,  and  further  impeded  by 
a  number  of  massive  trap  i-ocks.  tliiity  to  forty 
fct't  high.  lyinR  directly  in  the  chBiinel,  ami 
really  coinerting  it  into  three  or  four  well- 
murkcd  channuLn.  the  Mcond  one  ttotn  the  ea»t 
being  the  usual  0«G  uned  by  the  Iiuliiin.i.  but 
rejected  by  ns  on  account  of  ii  ncccssoiy  sliurp 
turn.  Wo  e»8ayc<l  the  extreme  ri)[ht.h9n<I  jiiw- 
Mge,  slUiougti  runuiug  warm  three  and  four 
feet  high  If  ere  seen  in  its  boiling  current,  hut 
still  the  straightcat,  and  therefore  the  best. 
On  OwiUf  rocks  innumeranle  numbers  of  gulla 
had  MOuglit  a  breed ing-gi'oun<l.  safe  lYom  alj 
iDtnisiou,  nnd  saluted  us  with  a  perfect  dtn 
of  acreaming*  as  we  rushed  by.  This  extreme 
rjgh(-ban<l  chnuoel  through  which  we  slioU  I 
believe  conUl  be  «sc<'ndeil  by  n  river-steamer 
with  a  steam  irindlass,  a  sharp  bend  in  the 


river-bank  si^■inK  a  abort  and  secure  hold  ;  and, 
if  I  am  right  in  my  coujectiirea,  Miles'  Caflon 
and  rajtids  mark  the  iic-ail  of  navigation  on 
the  Yukon  for  very  lighi-drauglit  but  ixiwert^il 
riv«r-bon(K,  or  a  total  nsvignbln  distiimic  of 
cighleen  hundred  and  sixty-six  miles  rn>m  tii«' 
Aphoon  moutb.  I  named  this  pictuix-sijiic  lit- 
tle rapid  ndcr  Dr.  Henry  Kiuk  of  Copenhagen, 
a  well-known  Greenland  authority. 

After  the  Yukon  receiiea  the  many  ]ar 
rivers  1  liave  noticed,  it  swells  out  into  quite ' 
formidable  proportions,  hitcrapersed  with  many 
Islands,  all  of  which  ai'e  so  loaded  with  gvt 
piles  of  driftwood  on  tlieir  uppt-r  ends,  that,^ 
when  in  one  of  tliesf  arehipetsgous,  the  scene 
up  and  down  thu  river  is  iiuiii;  itifltrent.  The 
river  hImj  befoniCM  very  tortnoux  in  niiiny 
places :  and  ut  the  nioittli  of  the  NonlenKkiiild 
a  conspicuous  biUd  hulte  could  be  seen  directly 
in  front  of  our  raft  no  leus  than  seven  times, 
on  »*  many  different  stretches  of  the  river. 
I  ctdled  it  Tantalus  Uutte  on  the  map. 

The  day  we  shot  tlie  Bink  Hapids  wo  also 
saw  our  first  moose  ])1ou;^liing  ihrounU  tlie  wll- 
low-britsh  like  a  hurricane  in  his  endearorn  to 
escape.  —  an  uiiderlakirig  in  wliidi  he  wili  «uo- 
ce^ful.  That  sauio  night  mi>  camjH'd  near  the 
Cnit  Indian  villagi-  wv  had  met  on  the  river, 
and  even  it  wa«  deserted.     It  i»  called  Kif- 
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Kh>go»  (mfianhig  tho  [tliico  )H>t1lm^^  high  liillx) . 
cotuAiXB  of  ODc  lo^  houiee  nbtiiiL  cigbtwn  liy 
thirty,  awl  n  Miorc  of  thv  ttnisb  bouMs  UdubI 
in  Uirs  cuuDir>' :  that  is,  tliraa  iBMD  polrs, 
one  mucii  loDgvr  thnn  tbe  rest,  and  scn-ii^ 
a«  ■  ridge-pole  on  which  to  pile  evergreen 
brush  to  complete  the  house.  Thia  brush  Is 
sometimes  replaced  by  the  most  thoroughly 
ventilated  reindeer  or  mooae  skfn,  and  in  rare 
cases  by  an  old  pittee  of  canvas.  Such  are 
tbe  almost  constant  habitations  of  tlii-M.'  »bjvct 
creatui'«a.  In  tlw  nyirUig  Kit'-ah-gipn  iit  da- 
serted  br  tliv  Indians,  who  ttivn  anocnd  llie 
river  wiiii  loads  so  light  that  Ihvy  can  be  air- 
ried  on  their  l>ai-ks.  By  the  closv  approach  of 
winlt-T-timc  they  have  worked  so  far  away, 
a^c-iimi>LitiRg  tbe  little  salmon,  moose,  black 
bear,  and  caribou,  on  which  tbey  are  toanbaiat. 
thnt  they  build  a  light  raft  from  the  driflwood 
on  the  iaianda,  and  Uoat  down  to  live  In  squalor 
through  the  winter.  These  rafts  are  almo»l 
their  aole  uieans  of  navigation  IVoni  iMilrV 
Ca&on  to  Fort  Sdkirk,  and  tliC!  triangular 
braaea  almoxt  their  only  altodes ;  and  nil  this 
hi  a  country*  tetiiiiing  wilb  good  enough  titnhcr 
for  log-houMs,  nod  plenty  of  birclibark  for 
ca»o«»-  Kit'-ab-gon  is  in  a  boautiAil  lai'gc 
valley,'  n«  its  name  would  impart;  and  I  waa 

■  Van  WUcii*  mWy,  tlllt  Onf  too  Wllmk  of  Vlriiua. 


Mirpris«d  to  scfi  it  dniRe<!  b.v  do  small  a  xtrcnm 
as  tho  one,  but  ten  or  fiflcvo  yanls  wide,  whidi 
goes  oat  at  its  foot-  Its  proximity  to  the 
i'elly  forbids  its  draiolng  a  great  area,  yet  its 
valley  is  mncb  the  more  conspieuwis  of  the 
two.  I1]otOgl«phs  of  it  and  adjaoent  scenes 
on  the  river  were  secnred  Wfore  departing, 
and  a  rough  '  prot)|>ect '  lu  the  valley  showed 
'  color '  enough  to  brighten  lite  !ioi>es  of  aome 
eiilhusiaMtic  miner  for  aomuthiug  he  would 
prixe  moi'C  highly. 

Vrom  Kit>-ah-gon  U>  old  Selkirk  la  but  a 
little  over  twenty  miles ;  awt  llie  river  is  ao  full 
of  islands  in  many  places,  :hat  for  loi^  sirvtcltva 
we  could  hardly  sec  botti  banksat  n  time.  This. 
I  think,  is  one  of  ttie  ancient  lakes  to  which  [ 
have  alluded,  although  the  report  of  a  profes- 
sional geolo^st  noald  be  needed  to  settle  such 
a  matter.  I  was  Nery  auxloiis  to dctenDine  the 
rc4ative  sixes  of  the  two  rivers  that  Joined  Just 
alM>v<'  Selkirk,  as  upon  this  do  term!  nation  rested 
whether  llie  I'l-Uy  or  Ihe  Ij-wis  River  of  tbe 
old  lIiKUon-bay  triuh-m  was  the  Yukon  proper ; 
and  1  was  fully  ]>r«|>ared  lo  make  exaet  meaa* 
nrcments,  soundings,  ratii  of  current,  and  other 
dataif  necessary,  to  settle  the  point.  'I'M*  was 
only  needed  iu  a  rotigfa  manner,  hoHever,  as 
the  preponderance  of  the  Lewis  Itiver  was  too 
evident  to  require  any  exaolness  to  confirm  it. 
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llic  ratio  of  widths  is  abont  five  to  threo,  vUb 
dboiil  tbe  ratio  of  five  to  four  in  (iL-|tlti :  ilia 
latti>r,  however,  beiug  a  very  rougli  »|iprosU 
matioD.  At  old  Fort  Selkirk  iiolliiiig  Iml  lh<; 
chimneys,  three  in  number,  nru  led  btumlinji; : 
the  fnto  of  tliia  {kmI  hu  been  ulltidi'd  l.ii  in  un 
cnrlier  [HM  of  tlie  Mrtivk. 

The  liilitiidp  of  Fort  Selkirk  \»  GS'  45'  46" 
north,  und  its  longitmic  137"  S3'  45"  wesl 
(( lix-i-nwidi ) .  Altogether  on  tho  Yukon  Rivor, 
ttiis  I'iir,  tlicrc  h.ad  been  taken  thirty-four  as- 
Iroiiomical  oh§crvatioii§,  four  hundred  and 
twcnly-flve  with  the  jtrismatic  conipnss.  and 
two  for  variation  of  compass.  I  hope  they 
have  been  Biifflciently  accurat«:  at  iBnat,  to 
euh»en'e  all  practieul  puriwisea  of  fxjilwralion 
in  this  countr\',  until  mure  esm.'t  Mnrvi-y*  iire 
demanded  by  tbe  0[H!ning  of  itomc  indu»trj-  or 
cominercc,  nhould  thai  lini(!  cvtT  coini*.  No 
inelvoi'oli^iciil  nhKc-rvntions  were  t.Hl(cii,  thr 
party  not  being  furnished  with  instruments, 
and  Uiv  r.ipid  pa^sni;o  through  a  %*ast  tract  of 
country  making  ihetr  useAloesB  to  science 
highly  probkmaUcrd.  The  nearest  pointto  tlie 
upper  Yukon,  nt  nhich  re^lar  observations 
of  this  character  are  recortled,  is  tbe  Chlleat 
salmon- cannery  ofthe  North-west  trading  com- 
pany on  Cbilcat  Inlet,  The  two  nrB  svparuted 
by  the  Kotusk  Mountninn,  making  inetirciro- 
logical  inferennea,  tlieri^fiir«,  verj'  iiurelinlile. 
Nearly  a  hundn-d  iKitiinimI  sjiceimenK  wRru 
collec-lud  on  the  upper  Yukon,  nnil  have  been 
placed  in  the  ahie  hnnds  of  Mr.  Wst«on, 
curator  ofthe  llurvard  herbarium,  foranalysis. 
While  only  ii  limited  and  crude  amateur's  col- 
lection, it  may  throw  some  little  lirfht  on  the 
general  character  of  the  flora,  as  limited  to 
the  river-bciI,  which  we  seldom  left  iu  our  more 
important  duties  connected  with  tbe  main  ob- 
ject of  the  roeonnois-'iance. 

The  map  is  ncccasurily  (wndcii*cd  for  no 
large  an  area  ;  and  having  ticon  mixle  hurriedly, 
and  expressly  fur  IliU  urtich-.  it  i.-tiiol  wrought 
so  much  for  topographical  elfccl  hh  cxnctu<'»-s 
wllhiu  the  limits  i)o«Mhtc  under  »uoh  circum- 
staoutis.  Thi!  map  which  will  .nccotnpany  my 
ollk'ial  re|H>ii  \»  on  a  much  larger  scale,  and 
much  better  prepared  in  details.  To  Sir. 
Iloman.  my  topographical  assistant,  is  due  all 
tbo  credit  relating  to  the  map-maktug  depart- 
ment, except  simply  tbe  astronomical  obser- 
vations, and  in  those  retjuiririg  an  assIntJiut, 
when  be  acted  as  recorder.  The  iibove  account 
baa  mostly  been  taken  iu  chronologic^id  i*v- 
quftnoe  ftom  my  daily  jouriud.  and  malti^nt  of 
tbe  name  ebaructer  havi-  ihux  ticcu  separated  iu 
dlfTercnt  purls  of  tiic  article.  If,  with  nil  these 
dDfoota.  I  hare  made  clear  my  small  addition 


to  geograiAIcal'  naearob  to  Iho  rendcra  of  Sci- 
eMe,  1'  tMll  ftel  deeply  repaid  for  the  great 
latwr  T  had  In  securing  it. 

In  my  geogrriphicul  nomenclature  I  hnvo 
tried  to  observe  the  following  rules.  Wher- 
ever a  descripli«*e  name  would  assist  any  ftiluro 
InivcUcr  in  iilenliryiug  the  uliject.  I  have  ap- 
plied it,  to  the  exclusion  of  all  utlicrM,  Indian  or 
civilized;  as,  lied  Uulte.  liaki  Hill.  Cone-Hill 
River.  Haystack  Island,  etc.  Wheix?  Indian 
names  are  simple,  I  have  tried  to  retain  Iheui. 
as  Kotusk,  Talik-o.  Tahk-hecn-a,  Khik-tait-ai, 
Duyay.ele.  In  all  Other  eases,  where  the  object 
wan  dfiterviug  of  being  named.  1  have  not  hoi* 
laled  to  attach  the  names  of  men  worthy  of  such 
distinction,  boili  personal  Iriends  in  all  branches 
of  »i:iencc,  and  tiiose  who  have  done  something 
for  gcogrnpbieat  researcrh,  aiul  without  regard 
to  country,  (u  my  larger  map  I  have  also 
added  the  native  names,  wbcrc  they  could  be 
secured. 

The  total  length  of  part  first,  the  part  ex- 
plored and  suri-ejed  by  this  rcconnoiK sauce, 
was  &:}8.8  miles-,  the  total  length  of  the  rafV 
jowrney  on  part  first.  IVom  camp  on  Lake  I.in- 
demau  to  Fort  Selkirk,  -186.8  miles;  the  total 
length  of  the  raft-jourtiey  on  Y'ukoii  Uiver, 
rri>m  Lake  Lindciiuiu  to  Nuklakayet  (being 
the  longest  ral'l-jtiurney  in  the  i»t«;reiit  of  geo- 
graphical science).  L.HOS.'i  miles;  the  length 
of  Yukon  Kivcr.  2,043..'i  miles. 

Fkeh'k  Sciiwatka. 

Lifut.  U.  S.  Army. 


S^OTB  ON  THE  FLORA    OF  THE  VPl'BR 
i'UKOy. 

LiiiiiT.  SriiWATEA  was  able  to  make  a  small 
botanical  a)lleelioii  from  about  liie  head  waters 
of  lliu-  Yukon,  which  is  of  considerable  interest 
as  an  indication  ofthe  climate  of  the  region,  and 
as  showing  the  range  northivant  into  the  Yu- 
kon valley,  of  "Mine  species  pre^'iou.•llJ■  kuowa 
scarcely  bevond  the  llritish  houudary.  I^ieut. 
Schwatka,  ascending  from  tin-  liesid  of  Cbilcoot 
I  ulet,  crossed  the  main  coast-range  by  the  Per* 
rier  Pdss  at  an  altitude  of  4,100  feet,  coming 
at  once  upon  the  source  of  the  Yukon  Rivor, 
in  latitude  Sa"  iV.  A  descent  of  twelve  mile* 
brought  him  to  Lake  l.indeman  :  am)  upon  lha\ 
borders  of  this  and  other  lakes  within  a  dis- 
tance of  twenty-five  mile«,  nearly  eci.iially  on 
both  aides  of  the  nixtietli  parallel,  tbe  larger 
part  of  the  collection  was  mad<s  between  the 
12th  und  l.'ith  of  Junt'.  The  siwcimeus  gath- 
crwi  even  at  this  date  were  in  full  bloom, 
excepting  a  (bw  indicated  in  the  following  list 
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b}'  pnranthesm,  and  th«  sedges  nnd  gnumeft, 
which  were  well  developed. 


Arct<iitapliyla«  Unt-unJ. 
Brjiiiitliu*  cnipftrKamiil. 
Kslnilit  cIbuco. 
Loliim  Intifctium. 
iMoni-xrs  uiiUlorn-l 
PyroU  Kcmidu. 
Dodpcfiihi'oii  Mviulis,  T»r. 
Poletiio Ilium  buiiiil*. 
MertiMuiii  piniculaiu. 
PolfgDnum  vjvi|iiiruiii. 
(Betula  pliuidtiltna.! 
lAltuii  vitjilis.} 
Sollx  ulaucu. 

Snlii  ^itcliviisia. 
IliibiTiniiu  ililataia. 

Larrx  (Ssp.). 
Drj'vuxia  Liuiiifdmlllt. 
Futuc^t  ovinx. 
Lyctipwliiiiu       coDiplivnA- 

lum. 
Lycopodiuui  VI  noil  num. 


Anemone  paTTlllcnu. 
Aiiullrgiji  tormoui. 
Aminitiiin  Napcllu*,  vAr. 
Biubnrcii  Tiilmri*, 
Arabic  pclntra. 
Ckniaintftr  hlrvuta.  *nr. 
Tiolii  cueulUiiL 
Lupin  u«  nrclicui. 
Ruliui  Chnmarmorui. 
(Pwi«riuni  Siidiciuc?] 
Saxlfn^n  tncuiptilaU. 
Sasitnuia  ■(.■ticanthcmi' 

(olla. 
Paniuaia  fimbriato- 
ftiht*  rubra  in. 
E|illi>biuin  spicatuin. 
Eullobiuni  laiifuliiini- 
(Iicridi->.im  laoatum.) 
Curiiu*  CniiutlcniiB. 
Aii[tiiiiiiri>  alpiita. 
Aniii.*a  1  all  foil  a. 
{S«ii«cio  iri»Ti;ulari>.  I 
Vaociiitiim  iiiirrifuHum. 

Th«  r»t  of  the  colloctioD  mis  made  lu  op- 
porluiiity  ofTored,  during  t)ie  descent  to  Port 
Selkirk  in  btUude  CT"  45',  wtiJch  )>oint  nas 
reached  on  the  i:itb  of  July.  It  iocluded  the 
followiDg  Apecies:  — 


AneiDAnn  mulllftila. 
BanuncDliit  PlamrauJa, 

»ar. 
Xfyttnnim  parrljtintiai. 
CerMlluin  *r\i-nuK 
Ar«iiarin  InlrH  flora. 
Arenaria  phyiodr*. 
Uatitln  (on  tail  n. 
Unum  pcrciinc. 
IIcdyMram  borcalc 
Rnbui  sfvllctu. 
FniCRria  ttms  {t) 
PotenUUa  fruUeoas. 
Amelanthler  atnffolia. 
PmrnaMia  palustrU. 
Buplenrinn  ranunculoi- 


Qaltiim  boretUe. 
Aiicr  SIblrlcu*. 
AcblliRa  milkfollura. 
A  rum  Ilia  riilgnrl*. 
Arni<-n  nlplna. 
Arnica  r.'tiamfMonis. 
P^rola  rot iindi folia,  vor. 
Primula  Siliiricn. 
Mjoiolla  pylvatlca.  lar. 
PenUtmi'm  em^ertu*. 
pKnUtfmnn  glaaoLiilt). 
P«dii:ii  talis  fliinnira. 
Cb«nopodiu[n  a) bom. 
Polyt^Diiiiiii  aviculiuu. 
ZygniJpnui  (.■IccmiB. 
Ilonleuiii  Jubatum. 


The  species  nen-  to  so  northern  n  latitude 
are  marked  by  italica.  The  season  appears  to 
have  been  aa  forward  aa  I  found  It  in  1868  In 
the  lower  itiountAin  i'aiif;va  rising  fh>m  the 
plateau  of  wMU-ni  Ncvaihi  In  latitude  40°. 


THE  INTBT.UOENCE  OP  SNARES. 

Xkitiikk  among  Uk-  scanty  early  references 
to  the  serpents  found  in  New  Jersey,  nor  in 
more  recent  her|>elological  literature,  arc  there 
to  he  found  statements  that  bear  directly  upon 
tlie  subject  of  the  intelligence  of  snakes.  Ga- 
briel ThoinOB.  writing  of  West  \evf  Jewey  a« 
long  ago  as  1698,  quite  Ignores  the  fourteen 


apcdes  with  which  we  are  favored.  Tbomaa 
CamiuiniiiN,  iu  his  huttory  of  New  Sweden, 
publiwlK'd  in  170^,  stid  which  \»  Imsnl  on  the 
Doteit  niailc  l>y  hi*  grantlfalhcr  iliiring  hbt  brief 
Stay  in  i'onnMlvHnia  sixty ycArs  befom.  also 
ignores  onr  liarrnless  snakes,  bot  r<-innrks  of 
tbe  r.ittlesnake  (Crotalus  liorridus),  "  it  has  a 
head  like  a  dog,  and  can  bite  olT  a  man's  leg 
as  dear  as  if  it  had  been  bewn  down  with  an 
axe."  ^Vbat  may  we  not  expect,  when  such 
statementa  aa  this  are  made  by  lut-n  of  intel- 
llgenoe^  Asaertions  equally  ubaiinl  are  not 
unooiDiDonly  made,  even  in  t1u-«e  later  daya, 
when  a  correct  knowledge  of  our  conunuu  aul- 
mnls  is  supposes]  to  prevail. 

Nearly  half  a  century  later  tlinn  ihc  riatu 
of  pnhlicatioD  of  Campanius'  history,  I'ctcr 
Kalm,  the  Swedish  Datnralist.  travelled  in  New 
Jersey,  and  spent  much  time,  particularly  in 
tbe  southern  counties  of  tbe  state.  Id  his  en- 
lerluining  t-olumes.  he  has  made  many  refcr- 
enciri  to  our  ttntikos.  although  not  enumerating 
all  of  tiMim.  and  mentioning  some  that  certainly 
do  not  now  cxiiit.  This  author  retutes  several 
wonderful  stoi'ies  of  Lti*-  (iemMieHa  of  tite  black 
enukc.  as  tlicy  were  toM  to  him,  and  likewise 
gives  his  personal  experience  wiUi  this  same 
serpent,  which,  to  his  surprise,  did  not  acxwrd 
with  what  he  had  heard,  llie  reason  is  plain 
enough.  Kalm  desired  to  kuow  the  truth, 
and  took  the  experimental  way  of  learning  it. 
His  knowledge  of  tbe  snakes  was  gained  by 
familiar  out-of-doors  Intercourse  with  them, 
and  It  has  ^luod  the  test  of  time.  All  that  was 
needed,  wlien  he  wrote,  was  the  moral  courage 
lo  say  to  the  narrator.t  of  the  marvellous  stories, 
'■  You  are  misl.-ik'^n  ; '  or  perhapa,  more  wisely, 
he  might  have  kept  niU-nt.  Tlie  moat  consci- 
entious man,  if  nfraid  of  sRakeJi.  cjinnot  tell 
the  truth  about  them  :  and  even  in  tbe  c-nse  of 
the  truly  (misonous  species,  it  is  well  to  re- 
member tlmt  '  the  devil  is  not  so  black  as  tie  Is 
painted.'  Stress  has  been  laid  upon  the  ex- 
aggerated statements  of  authors  when  treating 
of  snakes,  for  the  reason,  that,  If  there  were 
any  foundation  for  the  uiarvelloas  atories  nar- 
rate<).  It  would  provfi  conclusively  that  tbe 
serpent  was  indeed  wiae.  But  setting  aside 
all  the  literature  of  the  subject,  and  going  di- 
rectly to  the  woo<Is  an<l  Helds,  what  evidenoe 
do  we  find  tbcrc  of  the  intnlligouee^  of  itnakus? 

On  the  farm  of  the  writer  (bcri'  have  U-en 
found  eleven  species  of  snakes,  which  Is  but 
four  less  than  the  whole  number  found  in  N«w 
Jersey.  Uf  these  eleven  species,  no  one  is 
venomous  ;  and.  it  may  be  added,  all  are  per- 
fectly harmless,  and,  indeed,  cowardly.  It  i« 
true  that  when  oomercd  they  will  abow  fight. 
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but  Sl  f«  Ihfr  Tcrieol  mnkc-twlicvu ;  miil  it  m 
vcrv  qtiiMdionnlili;  if  tliprc  is  ;i  miiikc  uni<>ng 
Uicm  all  whidi  coiil<I  hiinn  tlic  sinullc^t  cbild, 
even  if  dinposcd  to  do  so.  This  is  slrnngcl}- 
at  variance  with  llie  current  nenspapcr  stories, 
]  know  ;  but  tlio&e.  like  ttie  anccdoles  related 
b}'  Kalm,  nre  sinjplj"  not  true. 

Of  our  common  BDak«9,  tlie  moat  formidable 
in  appearance  fa  the  black  snake  (BaBoauion 
constrictor),  ftml  of  tliis  speoiea  scores  of  moat 
wonderful  storiesi  Lhvb  bi-en  tokl ;  ,vet  the 
sfKH-'ieii  itt  rt'«ll_v  rcry  L-owardlj'.  (iiid  not  dis- 
tMiiXHt  li>  rc^Mi>nt  intvrfitroDd  nt  any  time.  It 
IK.  liowcvi-i-,  prolndil_r  liic  most  !i<;tivc,  ns  it  Is 
the  largest,  of  oiir  Mcr|M'nt«,  and  therefore  Is 
one  well  cidculaled  to  e\hil>it  evidences  of  the 
possession  of  iiitclligenco,  and  the  best  to 
Studv  in  regard  to  this  subject.  What,  then, 
do  we  leain.  when  we  seek  out  these  black 
snakes  in  their  chosen  haunts?  To  And  them, 
one  must  ])roeeed  cautioiislj- ;  for  they  are  jws- 
Beased  of  a  ([uiok  Hcua«  of  hearing,  and  arc 
on  the  alert  llic  trmmenl  any  suxpieions  iioisiMi 
are  heard.  Is  it  fur  thin  reiiaiou  tlint  t.liey  arc 
eon,'«i<lereil  (jtiite  rare  in  many  placi's  where 
tliey  n-A\\y  .tre  alnindant?  They  have  .ippnr- 
enlly  learned  wisdom  by  experience,  and,  know- 
ing that  if  discovered  they  will  be  pursued, 
conceal  Ihcmselvea  quickly  if  they  suspect 
dtagcr.  I  can  in  no  other  way  satisfactorily 
describe  such  actions  of  these  snakes  as  I  have 
often  witnessed ;  ami  the  use  of  the  phrase 
'  learning  wisdom,*  and  of  the  word  '  aiis|ii-et,' 
implies  iiecehsarity  tht-  po.'Lieasiou,  ou  the  part 
of  the  snakes,  of  a  eiinjii<it-' ruble  dp({rue  of  in- 
telligeiiec.  [low  far  the  hltick  Huake  i*  eiin- 
nhig.  I  have  not  1i(m.-h  abltr  to  dctei'inind :  liut 
a  cLantH-  remark  in  HcekeweliKr'*  '  Indian 
nations  '  would  seem  to  indicate  that  the  In- 
diuMt  had  long  been  convinced  thai  it  was  a 
cunning  serjieiit,  and  I  am  disposed  to  accept 
Uieir  testimony  in  such  matters  as  essentially 
correct.  Ileckewclder  says  the  Indiana  gave 
to  GcD.  Wayne  Uie  name  of  ■  Black  Snake.' 
"  because  they  say  he  had  all  the  uniiniiig  of 
this  animal,  who  is  aii|H-rJor  to  nil  otiit-r  sntikca 
Id  Uie  manner  of  |)n>ciirii)g  his  fooil.  IIi-  hidi-» 
himself  lu  the  ^mss.  with  hia  heail,  only,  alion^ 
it.  walcliing  all  around  to  aee  where  the  birds 
are  building  llieir  nc»l»,  that  he  may  know 
where  to  find  the  young  ones  when  thej  arc 
hatched." 

Assuming  this  to  be  true,  we  Lave  here  an 
instance,  not  only  of  cunning,  but  of  a  very 
excellent  memory.  This  seems  iucredible ; 
but  Mr.  Romanes,  In  his  volume  on  animal 
intelligence,  remarks  that  suakea  "  are  well 
able  to  dbtingiiidtb  penrans.  and  that  they  n>- 
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member  their  frienda  for  a  gwriod  of  at  leaat 
Nix  wmka."  If,  therefore,  a  tnm^iil  anake  can 
rememlH-r  a  jjcrson  for  six  weeks,  there  is 
nothing  very  remarkable  in  its  retaining  the 
localities;  of  birds'  nests  for  a  shorter  (H'rioil ; 
for,  between  the  building  of  the  nest  and  hatch- 
ing of  the  eggs,  less  than  half  that  time  clapst^'S. 
The  elaborate  treatises  on  the  power  of  Itlack 
snakes  to  charm  birds  and  squirrels  may  be 
passed  by  in  this  oonnectioa.  That  these 
snakes  frighten  little  birds  out  of  their  wits  by 
staring  nt  them  is  aceiLsioiiully  true;  but  that 
the  snuke  intt^iitionally  '  dianna  '  ila  prey,  as 
has  liet^n  so  clnborately  and  puthi-liitiiiy  de- 
scribed, is  sheer  nonsense.  Still,  consiili-ring 
the  black  sDiikc  in  a  practicHl  way,  and  seeing 
him  under  ordinary,  notcstniordinary,  circum- 
stances, it  must  be  admitted  tliat  he  possesses 
a  conBiderable  degree  of  imelligcnce.  Indeed, 
the  fiict  that  this  snake  has,  notwith standing 
inoessaut  persecution,  been  able  to  liold  its 
own  In  tlie  moat  tbiekh'  settled  neighborhoods, 
Is  of  itself  a  couctusi\-e  Hrguni^mt  that  it  pos< 
ses&cs  deci<lcd  iiiteilectnnl  power.  It  boa  at 
least  stilllcient  wit  to  chide  a  host  of  eneniiea. 

A  far  more  abundant  specie*,  and  one  tliiit  is 
even  better  knowo  and  more  dreaded  than  the 
black  snake,  is  tlic  harmless  and  very  resout- 
Ril  hog-oosed  suake  (Hetcrodon  plalyrhinos) . 
It  has  a  variety  of  common  names,  —  sudi  at 
'adder.'  'viper.'  and  *  Hat-head.' — of  whieh 
tUe  last  alone  la  ni  ail  u[)pi-oiiriatf.  It  is  true 
tbat  It  dalteus  ita  heud,  hiasea  loudly,  springs 
meDaeingly.  and  anup^  liercely  ;  but  it  la  hnrm- 
leBS  neverlhelca.s. 

As  an  ol)je<il  of  study,  it  pn-sentK  much  llint 
is  of  ])r(-uliar  interest.  Witlioiit  fangs,  or  even 
teeth  of  sullicient  length  to  produce  a  wound 
beyond  a  mere  piu-prick,  it  presents  the  out- 
ward appearance,  and  has  the  pose  an<l  move- 
ment, of  liie  deadly  rattlesnake.  Wholly  unable 
to  inflict  the  sUghlesl  injury,  It  has  always 
pnzKled  me  to  undei-atand  wly  it  should  not. 
liki-  nil  onr  other  snakes,  aeek  safety  iu  flight. 
May  we  hold  that  it  reali»-a  the  full  meaning 
of  the  pi'cutiar  powi-ra  of  flu-  venomona  ser- 
IH'iit  it  miinicK  an  ndmirably,  and  Irufla  to  il«^ j 
being  mistaken  for  a  rattlesnake?  Indi-ed,  this 
mimicry  lins  lieen  perfect  in  some  instances 
that  I  have  witnessed ;  iuasmuch  as  the  tail  of 
the  snake  was  rapidly  nbrated  agaiust  dead 
leaves,  and  so  produced  a  sound  tliat  wu 
strikingly  similar  to  tbat  of  tbe  rattlesnake. 
This  similarity  was,  of  eonrsc.  accidental,  as 
it  was  by  mere  chance  that  dry  leuves  were 
lying  at)out :  but,  ut  varionx  other  times,  I 
have  noticed  that  tlie  tail  was  held  in  itie  same 
jwsitioD,  and  vibrated  in  precisely  llie  swiisj 
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manner,  w  that  or  the  rattlesnake.  In  Uteae 
in3it»iicc«  I  thought !  deieclod  a  fnlnt  vbirhit)!: 
•ound,  or  a  buzzing ;  bat  on  Uiia  point  I  am 
not  positive. 

Mimicry  on  the  part  of  SDakcji  fat  a  reai)}- 
way  of  explafiiiiig  iiom>;  of  thfir  hatHta ;  l>itt, 
even  when  acoupt*^].  il  remain!  lo  be  shown 
how  it  originalctl.  h  Ihrn-  any  evidence  that 
in  forniur  timva  lliv  hog-uoHcd  sunke  and  ratlle- 
analce  •mtm  intimately  associated?  I  find 
none,  and  ocrtainly  at  present  the  two  B[ie- 
eie«  am  not  found  together.  I  have  cndear- 
orwi  todcl<^ot  something  in  iheir  habita.  huunUi, 
and  anatomy,  that  could  throw  light  upon  tliia 
qiicsdoD,  but  aa  yet  all  in  vain.  I  eaii  only 
say  that  the  siinke  i«  iii  appcarancr  n  dcnilly 
rattler,  but  tliat  it  liiw  ncil,li<-r  the  rattles  nor 
the  fauga.  A  veritable  imiiostor  is  he,  sailing 
under  ialittt  colors  Uiroughout  his  whole  life. 
How  far  liaa  ronscious  mimicry  had  to  do  with 
ttiis?  If  any  thing,  a  high  degree  of  intelll- 
Kvucc  ia  implied ;  but.  oven  if  tiie  peculiar 
Eabita  of  the  species  were  acquired  without 
rrfcrencc  to  other  anakes,  does  not  llie  fact 
that  it  relies  upon  worlhleas  means  of  «arely 
imply  that  it  recoguixcrit  lUvm  as  calculated  to 
strike  terror  in  tfio  hii-nitt  «f  its  tormentor? 
That  this  snakf  alioiild  gciii<ralljr  refuse  to  seek 
safety  by  running  away,  liul  depend  upon 
actions  which  eaiise  no  harm  to  its  eoemies, 
aecma.  at  lintt  glance,  to  bo  the  height  of  atu- 
[ridily  ;  but.  when  we  recall  the  fact  that  il  !a 
a  jwrfccl  imitation  of  the  defensive  uioveinenta 
of  a  veuomoiis  s|>ccies  found  in  the  inunciliaie 
neighbor  howl,  then  the  qi)e.«tlon  arineA  whrtlier 
it  may  not  be  conseiouii  iinitaliou.  If  so,  this 
snake,  which  is  ii-ally  quite  slii(j:gi»!i  in  its 
movements,  may  hi.-  fjir  more  cunning  than  we 
suspect. 

There  is  another  species  that  to  a  certain 
extent  iniitalcH  the  raUl<'«n»ke.  but  whether 
iuteulionally  or  not,  remains  to  he  determined. 
Tliisi  in  Die  milk  snake  (Uphibolus  doHatus). 
Thin  species,  when  found  in  ihe  woods  coiled 
npoti  a  heap  of  dead  leaves,  will  often  closely 
imitate  the  peculiar  rattle  of  the  Crotalus  by 
vibraling  the  tail  with  groat  rapidity,  and  in 
siieh  a  manner  as  to  strike  Ihe  ti-svea  beneath 
it.  This  I  thought  to  be  ncci<ttfnL.i1  in  the  uiisc 
of  the  hog-noH<Ht  »iiakL>.  but  believe  to  Iw  in- 
tentional in  thiii  instance.  I  do  not  go  so  far 
aa  to  stale  that  it  \*  -in  intenliomd  imitation 
of  the  ralUe  of  llie  CroUluti.  but  that  the  snake 
Tibrated  ila  tail  against  the  dead  leaves  that 
a  decided  volume  of  sound  might  be  |iroduced. 
Thia  implies  that  it  believed  that  a  defensive 
po«e  at  the  time,  coupled  with  a  rattling  sound, 
woultl  cause  the   intruder  to  withdraw :    at 


leaat,  it  deiiended  upon  litem  rather  than  upon 
rannii^  anav,  when  surpriaed.  We  ccrtunly 
liat-e,  in  aueli  catea,  exhibitions  of  choic«,  on 
the  part  of  snakes,  between  two  moans  of  de- 
fence wlien  overtaken  by  enemies.  Does  not 
tile  exercise  of  choice  between  two  e(jually 
.tvailable  means  of  nccompli"hing  an  object 
imply  the  possession  of  a  eonnideralilc  tlegree 
of  iutelligeoce  ?  A  beautiful  green  snake  ( Lio- 
peltis  >«rnaliB),  which  I  kept  in  semi-eonllno' 
ment  for  several  mouths,  exhibited  many 
evldencea  of  considerable  inteiligeuce.  Il  iw- 
eacnu  very  Uune.  and  evidently  recognized  mc. 
Although  allowed  (K>nHidernb!e  liberty,  it  did 
not  acera  to  be  very  active  during  the  day,  but 
was  resiles*  in  thtr  evening.  Tt  seemed  to  be 
more  sensitive  to  cold  tliaii  any  of  our  other 
snakes,  and  remained  tinder  it«  liltic  blanket 
when  the  day  was  rainy,  or  a  strong  east  wuid 
prevailed.  It  fed  upon  flies,  which  il  wiiuld 
take  fVom  ray  hand,  seizing  tliem  veiy  leisiivel,v, 
and  swallowing  them  deliberately.  There  was 
nothinu  of  the  nnap  and  gulp  of  a  salamander 
or  Load  alxiut  the  prooess.  When,  however, 
the  snake  went  tly-liunting  on  its  own  account, 
there  was  a  very  ililTerciit  stale  of  a/fairs. 
There  was  stilt  great  deliberation,  but  only 
until  ttie  moment  for  action  .irrired ;  and  then, 
with  a  snap,  the  fly  was  gone. 

Occasionally  this  pet  snake  would  creep 
among  a  number  of  pote  of  flowers,  and  ouil 
alK>iii  the  green  branobea.  At  such  tiroes  it 
would  frequently  extend  some  three  or  fotir 
iiietie;!  of  its  IkxIj'  outward  and  beyond  any 
tiupport,  am)  thus  remain,  as  rigid  and  appar^ 
«'nlly  lifeles*  as  a  twig.  This,  probably,  was  a 
liabil  common  to  tlie  stuiki?  when  five  :  but  why 
it  should  be  indulged  in  umler  such  changed 
surronnilings.  I  cannot  imiigine.  Ceilalnly  it 
was  not  for  the  sake  of  seixing  it»  ToihI  ;  for  I 
noticed  that  the  snake,  after  talcing  a  heuily 
toeal,  would  assume  this  jiosition,  and  thai  It 
did  not  ordinarily  assume  it  when  asleep.  In 
its  proper  boroo.  such  a  habit,  ou  the  part  of  a 
amall  snake  of  this  color,  would  render  it  for 
the  lime  very  secure  against  snch  enemies  as 
were  guide<1  only  by  sight.  Even  when  stand- 
ing very  njiar  Uic  rosi^bosli  upon  which  my 
|)cl  rt-nti'd.  I  found  it.  when  in  this  position,  a 
ren,'  inconspicuous  object. 

If  this  position,  then.  wa»  assumed  as  a 
means  of  safety,  it  is  a  liabil  indicative  of 
much  cunning:  for  it  aequirea  llM-rcby  the 
best  chances  for  seeing  about  it,  with  tlM>  least 
probabiUty  of  beini;  noticed. 

Uf  the  seven  other  species  of  snakes  found 
here.  1  have  nothing  s]>ecinl  to  remark.  It  ix 
sufficient  to  say  that  the  general   impreasion 
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wliioli  lli<-j>u  Niinkcic  ipvc  nitr.  ns  [  chnncc  iqmn 
tiiem  in  my  rainblvs,  is.  that  tlipj-  nre  cowanlly 
but  cunning.  BlKScd  with  rciiIo  hearing  ami 
sharp  sight,  Iber  use  both  of  these  faculties  to 
Ui«  beet  advantngc  io  the  Ino  important  events 
of  their  daily  Uves.  —  the  capture  of  their 
food,  and  eludlDg  their  enemies.  After  thirty 
years  of  faraiUarity  with  Lli«  siiakoa  found  in 
this  iieighhoihood.  1  can  truly  «ay  of  them,  ae 
sei-penU  tlwy  arc  uiiVii!.  and  nild,  thoy  are 
hurml«».i  UN  ilovcs. 

ClUItLER  C-   AllllOTT,  M.T>. 


PRBSEXTA  T/Oy     OF     THB     RUMFORD 
MEDALS    TO  PROFESSOR   ROWLAND. 

TuE  special  business  announced  for  the  meet- 
ing of  the  American  academy  of  art"  and 
sciences  on  the  evening  of  Feb.  13  wjir  tht- 
presentation  of  the  Hnmfoitl  medals,  irbich,  at 
the  nunual  meeling  in  May,  had  heen  awarded 
to  Prof.  Henry  A.  Bowkml  uf  Baltimore.  Be- 
fore presenting  tlic  nutdnls.  llii^  president  of  the 
ac&demy,  Professor  Juhki'Ii  I^ivkring,  made 
the  following  addrcflit :  — 

The  fncdfti*  aW3in)«d  to  FrateMor  Kawland  bave 
bMu  (truck  al  lli«  Phil^aliihja  mini,  aud  apjiropri- 
ately  engraved  unilf^r  the  i1ln:cttoD  ot  Ihe  Kumf-ird 
oomniltt««.  Tbclr  delivery  in  the  reci|)i(!iit  lim  Wvii 
pattponcii)  for  f^Tfiral  mppllngs,  nmlnr  lli<?  hope  ntiil 
enpectalioii  tlial  ProfeetLr  Kuwland  would  find  It 
ftiuTtfiiieut  to  bu  pri?*Eiit.  nud  recuive  llie  int^daitti  tu 
perwHi.  nu  nitciiduiCD  with  nx  now  is  wannljr  wpI- 
cpmcd,  and  add*  gmatly  Io  the  Intcmt  of  ihn  oim^u- 
slou.  1  fuk  four  bind  atteution  U>  a  brief  *talumi>nt 
of  Ml  iiiiii;li  of  tlie  stienlilli:  work  ot  rrofcmor  Huw- 
luid  <ui  jtut)lic4  \iie  awanl  of  lliu  Riimford  pivniluui. 
and  of  Ihn  rclallon  In  whioli  ilienfl  rcfirnrolir*  iilniid  to 
the  jirewtit  condllioii  and  needs  of  i>)i;Bk&l  «cleiic«i. 

Aairoiiouiy,  al  hoM  thul  |)arl  uf  it  wlilob  relalc) 
to  celestial  mi'dintiic*.  lut  presented  for  many  t'c"- 
entioD*  unetiatlrnitcd  clxlmt  Id  a  prncUion  not  at- 
lalnabln  in  any  other  sckuee.  Tbo  cumi'iiriitW'' 
Blmplicit;  uf  ilx  prublema,  iuTolvini;  only  Ibt-  familjitr 
and  nieaaurable  units  of  max.  apnee.  and  time,  bu 
enabled  ft  (o  nttain  mid  to  hold  i.hU  dlMlngiiUhrd 
poiltinn.  In  *plleof  tlie  tact  that  all  tjiir  n^nsfg  i-xoopl 
Vision  ara  eicliided  from  ltd  atiidy.  If  it  lina  reteived 
any  Msiatance  from  ilie  exptTimotitiil  law*  <jf  mi-- 
cbanlc*.  niucli  more  hoTc  thew  laws  brcn  illiinitnated 
fay  the  motion  of  the  planet*,  where  trtciiun  and 
Other  resiltniiccB  do  not  interfere. 

After  Grove,  in  1842-1:!.  Imd  publlihcd  hi«  leelure* 
on  Ihe  corrdntion  of  tlin  varioua  phyalenl  forces; 
after  Mayer,  Helmhnlli.  and  nthen  hail  published 
their  conCliuioBB  (the  deduction*  piittly  of  theory, 
and  partJy  of  expciiincnl)  thai  th«*e  dltfercnt  forcM 
ntn  mutually  convertible;  hikI  ader  the  v[aw  flrtl 
aelzcd  in  propliniic  titilon  by  Bacun.  Lucko,  and  Win> 
tlirop,  was  experlmeulully  eilabllahed  by  Bumford, 


Davy,  Joule,  and  numrnius  eoadjuiors.  luid  with 
erer-lnereaiiinx  ctearneos,  tb.tl  the  asEunipd  caloric 
was  imaj-iriary,  and  that  he»t  waa  only  one  kind  of 
molion  in  ordinary  matter.  —  then  it  was  [xiBBible  to 
Inirodiifc  unity,  harmony,  and  prcclf-ion  Into  all  lbs 
pliy»ical  kcionce*  by  mahlng;  the  familiar  unit*  of 
measureinpnt  iiiiirertal.  Aa  other  form*  of  energy 
(mnebniiicBl.  electrical,  magnetic,  chemicnl,  cnpillary, 
radiant,  and  uravlrallnn)  can  be  converted,  directly 
or  indirpctly,  into  heat-tiiercy.  boat  hti*  beromc  a 
uiiiTersnl  AUtiidiLrd  uf  energy,  cutiviit  eier^wbere  in 
•cienec,  and  redeemable.  Hence  It  hu  become  of 
prime  Imponaiicc  to  determine  Ihemcchanleal  equiva- 
lent ot  Ileal :  lli<-  aux-unl  of  heat,  for  exnnipICi  which 
corrr8[>uiid*  in  enerffy  toa  fiiven  maw  talNiiK  llirouKta 
a  e;iveo  height  lii  a  ^ren  latitude,  la  this  way  heal 
and  all  It*  dependcnetca  will  be  meiuureil  by  the  unit* 
ol  ordinary  work.  Kor  more  than  forty  year*.  phy«l- 
eisu  in  ditTcrenei^  eoiintrie*.  und  by  varloun  melhcxis, 
led  by  Joule.  Iiave  been  etigtusied  wllli  Ibis  meatiirc- 
ment,  rvaehlng  results  wliieb  have  ilowly  but  happily 
eonveripti!  towards  a  common  aurfrment. 

ProfeMor  Itowland.  afler  a  tilHt-orival  atid  critlciU 
teeicwof  Ihe  methods  .iiid  result*  of  older eullivatort 
in  thU  rich  6cUl,  has  turned  up  thi!  toll  anew,  dee|^  i 
onlnj  llie  furrow*. 

The  fruits  of  his  long  and  patient  labor  were  made 
known  to  the  academy  in  IS7Q.  In  vol.  xv.  o(  the 
Proecedlng*.  Xcw  npparatni  was  devised:  theeom* 
parslivo  merlle  ot  nicrciirlal  and  air  ihennoniolers 
weiv  dttcuBsed:  and  the  virions  counluiitft  of  science 
which  enter  into  the  case  were  n.--examiMe<l.  Tlio 
rejenreh  i>  a  model  of  ingeuioiu  ntid  consclcntloiu 
experiment  at  Ion.  and  was  not  published  unlll  It  had 
received  truni  its  author  the  same  severe  crliiclam 
wblcb  he  bad  applied  to  the  work  of  olliers.  That 
hi*  flnal  conclusion  liarmonltci  *o  well  with  the  best 
of  Joule's,  incrnnsRa  our  confidence  In  both.  A 
larger  discrepancy  might  have  giieu  a  greater  show 
of  originality;  but  science  would  have  paid  for  the 
novelty  by  a  Io**  of  Hceurlty,  and  anotlicr  revision  o( 
the  whole  subject  would  have  been  entailed  upon  It. 

When  Neu'lun  announced  his  dynamica]  theory  of 
the  solar  ly^tcm,  as  simple  a*  it  was  comprehenslTe, 
II  ma<le  slow  headway  against  t ho  fanciful  hypothosU  i 
of  Descarles  wblcb  wa*  Intrencliwl  In  all  tlie  univer- 
sities of  Eurojir.  And  yet  Ncwtou'»  theory  repoaed 
upon  a  firm  maihcmiilcal  foundation;  while  that 
ot  Dorjtrli't  snlimllied  to  no  qunnliiatlve  tests,  and 
ooniradictcd  ull  Ihe  Itnown  Uus  of  merlianics.  The 
htslorj'  of  astronomy  from  Ibat  time  almost  to  the 
preiciil  moment  Icll*  of  ever  new  vicloric.i  acbievcd 
by  tbc  combined  attacks  of  the  Iclrscotie  and  mathe- 
malioat  analysis  in  the  province  of  celestial  mechan- 
ics, presenting  the  law  uf  gravilaiion  at  supreme 
dlelator  Io  planelsry  and  sidereal  systems.  Bnt 
these  triumphs,  complete  In  ilielr  detail*,  and  grand 
In  Iheir  co»mical  raiiKe,  were  limited  to  ^u<-81loiia 
which  concern  Uie  dislBuees.  motions,  dimensioni, 
and  masses  of  the  bcavcnly  t>odlcs.  The  law  of  gravl* 
latlon  can  aaslKn  a  value  to  tlie  iinniitiiy  of  matter  la 
planets  and  binary  stars;  bul  it  asks  and  c.tn  uiiswef  J 
no  <|uestiun  In  regard  to  the  (guality  of  this  matter^j 
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O&lj  (o  far  M  »  foiirpiiri«on  of  Ihe  *ir^  ftnd  niMt  of  k 
tKHlfUglvi-a  a  incuurv  of  ii8  ilvoMtj.  'I'liM  !ui  liwtrii- 
incnt  wnnld  bo  Inveiitod  or  Jrvcloprtl  wlikh  would 
CotDplnnml  the  mpchnntct  I't  Ihn  lionvonx  by  lll« 
cheiuixiry  of  t>laii<>tit.  cimiel*.  and  UATt.  to  thox  a 
pbj^ical  obMrvntorr  u'Uiild  become  ai  ii«ce«ftr?  ail- 
jiiiict  of  the  o)d  obit'ivalorjr,  wai  bcjond  tlic  hope  of 
tbr  moiil  (ongiilne  nilinnoiiior.  itown  to  llin  nioinent 
of  it*  tctuAl  rralltitlori. 

Newtoii  oues  his  oiii^^ular  fume,  not  exduilTCly  to 
bio  dlicoTcry  and  e^patiuon  of  the  law  of  gniTJUlion, 
bni  partir  lo  his  axporimantal  rMOiiTche*  In  optic*. 
Tbxt  be  dill  not  reroiniite  tlte  dark  lineii  In  tb«  loUr 
speelrum  luu  biwii  vxplnined  by  llic  vlatemeiil  that 
lu>  >rati  obllgrd  to  luc  ibc  rye  of  an  Auiiloiit  in  Iheie 
ezperimcnu,  on  accoiini  •>r  ftii  Injury  lo  his  oim.  Be 
thii  as  It  nuy,  the  eiiatenee  of  tlieie  lines  r>«  Sr*t 
known  to  WoUoiion  Id  1SQ2;  and  from  that  momeui 


wpeetnim.  produced  by  line  llr>«*  raled  upon  ^ui  or 
ni.'i.il.  wn»  nilnlltnlHl  (or  tite  apectnim  prodnecd  by 
the  oombined  refraction*  at  laony  priarat.  And  ban 
we  touch  uiK>n  the  rew*rcti«ii  of  Protessur  ItovJAnd 
in  light,  wrbk'h  enli»n««  bla  claim  to  ibc  Rumford 
premium. 

Pfofewior  Rowlxnd's  Imptoveoienta  lo  the  rtlffrae- 
Cion-apeclnim  lire  Diaiiifol<l.  t.  He  biu  HUb«lluit«d 
(or  tlie  flat  piair  on  whldi  the  sralinx  van  tonoerly 
mlod  a  (pherlcnl  ■>t  cyllndrieal  turfoee.  2.  He  liu 
ruled  l|j«»e  linea  to  »uit1i  ■  decree  ot  Rii«li«*»  that 
S.OOO.  or  42.000.  or  even  IfiO.WHi,  bavn  covered  only 
cibo  Inch.  9.  Tliii  cxtjuliite  work  was  «xecaled  by  a 
niachine  of  hi*  oini  Iiivootlon.  ami  produced  iprctra 
free  from  the  so-callml  shcmtn  which  resait  from 
periodica]  ine'iuftlitles  in  the  rullnc  4.  By  making 
Ihc  cunalure  of  Ibc  ruled  plate  diHChareo  *■■•  oflloe 
of  a  leiu,  he  haa  avoided  absorplioo  at  the  violet  end 


,1 


,     \  i '  1    ^      ■■.  N    :  i     ^  I 


1-     H  I   \  HN     \    Ut' 


■.y. 


''  I  (m  iw 


X 


■:-■  V 


the  speclrosrape  and  ipeclruiD-anHlygia,  at  we  now 
oaderstand  them,  were  pusiibilitiei. 

Although  Fraunhofcr  mode  a  rarcful  Mudy  of 
theM-  line*  In  1K.'4,  noil  Diviwiler,  llericbnl.  Talliot, 
Draper,  and  many  nlbers  piii'Mjed  tlie  lu<juiT]r  by  way 
of  eiperimcnl  and  explaimtlvn.  nnd  stood  upon  the 
threibtili]  of  a  great  ditcnvrn'.  rtip  ■prctrnacop''  anil 
apnetrnni  analytis,  a*  prat'llcat  reahtlc^.  date  from 
the  iutMil^alioiisof  KJri-libutland  Bunseii  in  IS62. 
Km  only  iloes  the  speciroscope  curry  chemistry  Into 
legloni  tenanted  only  by  plnncis.  riiinet!i,  (tat«,  and 
Bcbulae,  and  mveal  inolloni  In  the:  dtrvctlon  of  U>a 
line  of  rtnlon,  otherwUe  bopclMsly  beyond  recognl- 
llOD,  but  It  coinpelei  with  tbe  onlinary  cbeintcal 
annlysU  of  bodieii  wliicta  can  be  hnndlcti,  and  has 
detected  new  aubsinnecs  irhlrh  bad  mcaped  the 
Tl)[ltance  o(  the  elteml.it.  Siinie  of  tlie»e  resiitU  can 
be  realix^il  with  simple  )n<ilrumemi:  uTlierr  reituire 
a  compound  »|wclrosct.pc  consiiting  of  u  buttery 
of  prlima.  It  woa  a  grcal  ■4ep  In  the  way  of  ilm- 
pllcltyand  eaaeof  raanipulalion.  whenihe  dlltractioQ- 


ot  the  ipectrtim.  5.  By  bla  simple  mecliankal  ai^ 
ransemcnta,  didcrent  parls  »f  Hie  spectrum  can  l)e 
phntOBraphed  with  a  Breat  economy  of  tlinc.  and 
niih  such  excellence  of  deDnition  that  old  Unci  are 
subdivided,  and  new  ones  (pring  into  Tisibilliy:  In 
the  worda  of  a  competent  authority  on  thc^  iribject, 
'  the  grallngt  of  Mr.  Rowland  make  a  new  drpnilure 
in  spe<.-t  nun -analysis.'  I\.  Finally,  his  nialbemntlcal 
cxpoiitloD  of  ibe  theory  of  gratinus  has  oairfuliii'd 
ohserred  niioinaliei.  iiulicoied  ibc  conditions  (rf  suo- 
ceM,  and  prnphf-iled  ihc  Umlla  at  wtilcb  future  im< 
provements  In  spcctrmn-anilysU  muai  aiop. 

PHopEbftoit  KowLAXD,  It  Is  now  my  dniy,  and 
certainly  tt  is  a  most  agreeable  one,  to  preeent  lo  yoti. 
In  tlio  nanio  of  the  academy,  the  gold  and  silver  med- 
nls  wlikb  constitute  ili«  Rnmford  premium.  Count 
KumfonI,  in  ounveylng;  thin  Irtist  to  tb*  academy 
tbmugh  PrMidcnl  John  Adaino,  expressed  a  prefer- 
ence (or  Diicb  dlacoTcrlci  aa  ataonM,  In  the  opinion 
of  tbe  acAtlejny.  lend  most  to  promote  tbe  good  of 
miinkind.    Tlie  practical  applicatiotis  of  science  arc 
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naosroiu  anil  valuable,  and  am  cure  at  popular  ree. 
OgnltlOB  and  rvward ;  but  the;  otUn  ram*  from  ihv 
moit  uneipi^i^tnl  qiiarten.  No  oii«  ctui  prcilli-t  wbat 
wonilfirful  polnUof  contact  iunyb«iiuiIi]<fiilyrFveslrd 
bdtwcnn  a  purely  Lhvorctlttal  inveatlgntiori  nnii  tbo 
practical  utjlitlu  of  lifiu  Mfianirlill^.  a  iwpoT  In- 
sight  into  tlic  laws  of  ihi'  material  universe.  *itorl«(l 
frum  a  mliinlaiit  nature  only  aft«r  Ions  '""^  pati<^iit 
labor  and  Ihoiifibl.  and  raanjr  diiappnintinr-iila,  bc- 
ContM  a  permanunt  posicutnn  (or  manlctnd;  ami, 
aa  long  as  tnui  docs  not  live  by  bread  aioiie.  Il  i»  for 
h^m  a  pirtvnnini  lileMirip;.  The  Hcxdemy.  !a  nward- 
Ing  tbi-  Riiniford  premium  to  you,  has  imilcntcd  the 
Wnd  of  tcienlilk  work  whiph,  In  li*  opinion,  (ciida 
most  to  promote  thn  highfxt  kixxI  of  lUHiihirid. 

1  aak  ynu  to  accept,  with  Illt^He  luvdali,  luy  frarin 
eongrafnlntloiiH,  ami  the  conlial  ^ocl  wishes  of  all 
tha  nieiubi'ni  of  thc^  ucndcmy  hem  aduimhlcd  to 
admluJHtvr  Count  Rumfonl'i  iniHU 

On  rt-ouiving  tbe  mcdaU,  Professor  Kowlaxd 
HXtkc  M  fljUows :  — 

Hn-  Pbbsidicjit.  xttn  nniiTi.KMKx  of  thk  acad- 
KMY.  I  thank  yon  for  che  hon-ir  yon  have  couferrad 
spun  me,  trhlch  I  caii  hut  rrgard  as  the  greatest 
honor  nf  my  lite. 

In  r^ceiviiii;  theac  inodalii.  I  nm  plcawd  to  think 
th.ll  Ihey  ham  been  conforrpJ  upon  work  which  I> 
not  the  result  o(  a  happy  accident,  but  of  lout;  and 
prnlsicnt  emleavor. 

Thire  aru  hutoc  lnve*tlgat«ra  whose  di>poiitian 
permits  ihcta  to  follow  their  aim,  inaplnid  b;  the 
more  love  of  the  labor  ami  the  work.  There  are 
others  to  whom  liii^  nunshmu  uf  appreciation  la  necea- 
aary.  To  either  ctnsi,  appiiNzlallon,  when  It  comes. 
la  always  ncci'ptable ;  and  1  lusnre  you  tlial  llic  JiiiIr- 
uient  set  upon  tiiy  inv#41ii:atiuci8  by  this  academy  is 
highly  valued  by  me. 

It  baa  bMu  Intimated  that  a  short  necount  of  my 
work  would  bo  of  Inurrat  lo  thn  niMiibrrs  at  the 
academy.  Sly  attention  nas  lint  called  to  lliu  eon. 
strucilon  of  dividing. engines  by  an  lris|iecUi>a  u(  a 
dlvliline-engini.-  construcled  by  Prof.  W,  A.  Ro^-crs.  al 
Wiiltham,  in  IhU  slatn.  on  r«lnmlnj[  to  Balllmorc, 
I  devoted  much  time  to  the  leeiiera!  prubleru  of  sitcli 
machines;  and.  tbruugh  the  liberality  of  the  triutees 
of  the  Johns  Bupkliis  nnlrersily,  1  was  enabled  to 
Oo[istruct  an  enj[ln«.  In  aboii)  a  year  thl(<  eiiKinn 
waa  flnlshml.  It  worked  perfeclly  the  niomeiii  It  n.ia 
pnc  toKattior,  and  it  ha>  not  been  touched  since.  In 
order  ii>  rule  diltmcllon .gratings,  I  reilceicd  that  it 
waa  neeeasaiy  tlial  Ibr.  screw  should  be  perfeel,  and 
llint  tbe  rest*  for  Ihe  |datu  which  receive*  the  nillDK 
■houhl  aino  be  as  purfeutly  adjnaleU  at  is  necVMsry 
In  optical  eiperiments. 

Tbe  process  of  making  th«  screw  eonalstcd  Id 
grinding  II  In  a  long  nut  In  which  il  waa  wnataatly 
reversed.  When  thi*  screw  waa  SuJahed.  tbere  waa 
not  an  error  of  haU  a  wave-length,  atlhough  the 
•crew  was  nine  Inehoi  long. 

When  itio  dlvliling.eiieiiie  waa  completed,  my  mind 
waa  occupied  with  (he  problem  of  tlie  beat  form  of 
Burfnce  to  receive  the  rising.    I  apeedily  dlseovcrod. 


that,  by  ruling  the  lines  on  a  concave  mirror  of 
long  forus.  I  could  dispense  with  a  colhraator  and 
with  the  ordinary  arrang«nient  of  l<«n*n«,  I  now  rule 
gralings  aU  biches  long,  with  various  numbers  of 
linej  10  the  Inch.  I  find  that  tliere  is  no  especial 
advantage  in  having  more  than  fourteen  tlioiisaud  , 
lo  the  inch,  with  the  ordinary  condillona  of  ruling. 
Having  niaile  the  concave  grating,  I  tnver]icd  a  sim- 
ple arraiigeroent  for  mounting  II,  so  that  a  photo- 
graphic camera  ahould  move  along  the  arc  of  a  circle 
at  one  end  of  a  diamelor,  npon  tbe  other  end  of 
whidi  the  grating  nxt  placed,  and  always  remain  In 
focus.  With  i.his  apparatus,  <me  can  do  In  ati  hour 
what  formerly  took  days.  Sloreoiir,  the  spectra  ob- 
tained are  always  normal  ipe^tra,  and  every  inch 
on  a  photograph  reiireiteuts  a  certain  uumbcrof  wav^ 
lengths. 

Attor  flnlihlng  my  apparatus,  I  found  il  necessary 
lo  study  phutugrApliy;  and  I  thTctorc  devoted  much 
tiino  to  liiia  Hubjei:!,  and  made  a  s|>eclal  ftudy  o(  all 
known  emulsions.  I  discovered  ibai  an  emnlslon 
containing  eocene  enabled  me  to  phologiapli  from 
the  violet  down  to  the  D  lino;  and  oibcr  emulsions 
were  used  for  th*  red  raye,  1  have  also  been  engaged 
in  enUrglng  my  negatives  and  In  printing  from  thcwj 
negatives.  On  these  enlarged  photographs  lines  are 
doubled  which  have  always  been  supposed  to  b« 
slnjile.  The  E  line  is  «a»lly  doubled.  My  map  of 
wave-lengths  in  baaed  upon  Prof.  C1iarl«*  8.  Polree'* 
measurements  o(  ilie  wave-length  ot  a  line  In  ttia 
green  portion  of  the  spectrum. 

At  the  conclusion  of  1'rorcesor  ItowUiiid'aj 
reuiarka,  many  fitiewliona  were  afiked  in  rcgnrtl 
to  his  heautifnl  devioe  for  photographing  the 
sjH-clniin,  mill  l.lic  luilarje'-'d  pliolographs  which 
he  nIiow<:iI  were  cjircfullv  examincH. 


PROGRESS    OF    ELECTRICAL   SCIENCE 
DURING  I8S3. 

TitK  subject  ot  electrical  science  haa  become  Mi 
broad  thai  he  who  deslrns  to  keep  abreast  of  tbo  Una  , 
of  adiance,  and  also  to  be  on  some  points  In  advanes 
of  others,  must  read  an  immeu^e  auionnt  In  the  Bng- 
liah,  French,  Oerman.  and  Italian  jouraala,  and 
the  pntenl'Otlice  reports  of  the  various  civlllMd  i 
lions.  Tills  in  Kcnerally  recognlwd ;  and  course*  In 
electrical  eugiiieerliig  have  been  esiabllshnl  In  Kng- 
land,  and  are  about  to  be  eatahlisbed  in  America. 
This  Increase  of  inlflllgvnl  appreciation  of  the  mag- 
nitude of  the  subject  of  elMirlcIty  la  ono  of  the  fu- 
lurBs  of  lh«  peat  year. 

Pcriiapa  tlic  most  Important  text-book  that  has  ap- 
peared during  the  year  Is  Ihe  Kngtish  translation  of 
UascaK  and  Joubert's  trenllsi^  on  electricity,  with 
new  notes  by  ihe  authors,  Clausius.  aUo.  has  pnb- 
llabod  a  treatise  on  ihn  theory  of  the  dynaino-elecirie , 
tnacblDtt;  and  thero  have  hoe.n  numerous  arilcles  in 
TarlOiU  magaiiDes  upon  Ihe  general  subject  of  mathf , 
emUkal  elecirlciiy. 

The  electrical  eongrva*  which  met  in  Psria,  Oclober,! 


1883,  dlKnawtl  ilir  followiu;  questloitt:  1^  A  nde- 
MrmlDatlonof  the  ohm.  3°.  (a)  AUno»ph*rio  elettri- 
dty:  (hj  prolrcllon  a^itlnst  lUmajn  from  tck-gntphlc, 
Utephontc,  iiriil  i-liiolrlC'liiilit  «Ira«  ;  lc|  WrrcMrliil 
curtenta  on  telf^LTsplik-  nirvs;  it)  MUkII«hiuetii  of 
■a  Intcrouiunnl  inlrmclForo^raphic  )lii«.  3°.  Deter- 
mlnAtlon  ol  a  ntnndanl  of  tlRht. 

After  » iirolonsivl  <ti9cu*»k>ii,  il  vatcondadiril  thM 
furllivr  eipi-riiii«Mt>  upon  llie  tiiiil  of  vlei-lrkiil  resist- 
%nee  wi-k  ii«ccBtiir}>  lii^ror^  a  iiaiidanl  ohm  rould  be 
kdoptm!:  aiiil  tho  gavcmmnnU  pnxtlcipoting  In  the 
OODKTTiM  ir*r«  Inviloil  ui  pucrxinmn  Inilcppndcm  dn- 
WnuinMiuii*  i^r  UiiK  iiuii.  Tlie  sooiion  •>»  nurlh- 
culTVntS  uikI  li{:tiiiiiD{:-ouiiiIuL'lura  recmiiuiviiiled  aI»o 
ihat  the  varioo>  govenimcnW  slioiild  favor  syilnnMk 
otiMivatloiii,  anil  Ihitt  mdrpcndcnl  Wnr/t  ihould  be 
provided  for  Ihn  iliidy  of  ^nrth-ciirrerili:  thai  lonjt 
•ablenaiiCAri  Wieipiiplik-  lines  »buuld  Iw  ii»ml  al«u  for 
Ihl*  purpow.  The  wrtioii  on  the  itanJanl  of  IJglit 
««rp  In  favor  of  entptovlng  ai  a  lUuidnrd  ttip  tighl 
«uiittod  by  a  ■<|TiAre  c«nilin«tr«  of  oidtliig  plailDiiiti. 
Tlie  miigiwM  HM  adjuunied  to  October.  )^^  :  nod 
Bftervardi  ibe  Frencli  govenimciil  nollfied  iJie  vari- 
ou*  KnTnmtnenti  pnrtlrlpalhijf  In  Ihe  rongmi,  lliat 
April.  lfW4,  irouM  be]iroore*cre«ableiiiu«  tu  tbenio- 
jorily  uf  ihe  con(n«M  IhM  Oclobur.  It  is  prubHhlc 
ttieretofr,  that  the  eongrcn  will  re-iuMinbla  duriog 
Ibe  romlnji  tprlnji. 

SiDce  tfcte  1a*i  nitvIInjE  of  die  coii]Eres».  various  new 
detenniuBtioniof  tlicohiuhavebe«iiinMlF.  E.  Duru, 
bj  a  modifli^atlon  of  Weber'i  second  mrlhod.  u>«I  alio 
by  EoliIrai)M?h,  Im*  obtnlnGd  the  following  ralne:  — 

1  8.  E.  =  O.Bi82  X  101"  ^^. 

where  S,  E.  denolM  [he  ^ieiurni  or  merimry  unit. 
Lorl  Kajlrlgli  haji  obtntnRd  .VS6  a*  the  mean  of 
the  reaulbtof  ilireo  Indoppndi-nt  ctpli^miiiintloiiw  uf  the 
British  at»oci>lion  luiiu  Pr»fifM'>r  Kowlnnd  i*  at 
present  engaged  upon  a  cnreful  tedelermi  nation  of 
Ih?  ohm,  uilng  hln  appanttiu  (or  dctcmiinlnK  Ihe 
mechanical  PiniTalwit  of  h«ai  a»  a  check  upuii  the 
eleolroBiajnietic  inethoda. 

The  snbject  of  the  cauM  of  electromotlvR  force 
obtain!  ami  ddtrrxrt  allcntlon.  Rxnor  ha«  maln- 
laln«d  tb.ll  tlirre  la  no  known  ca*c  of  rhcmical  action 
witlioiit  the  il^velopiuent  of  elvclricity,  and  alto  o( 
the  develotiTuenC  of  elect ricitr  n-lthoiit  ehitmlcal  ac- 
tion. Brniincontroreit!>thUcondn*lon.  RxnarDnda 
that  in  a  cc.ll  with  ilnc:  and  ptai.liiiim  nIectrodM,  and 
iodine  or  bromine  ax  thf  ll'giiid.  x  dlSerence  of  elec- 
trical poteutini  U  oblaiiied.  nuluiUixtandilig  the  fact 
that  iodine  and  bronimu  are  <'lenienis.  and  cannot, 
thcnforc,  be  elcclroljinL  Kxnrr  lielltviu  (be  cauao 
of  thia  current  la  lo  be  r-<iij:lit  In  cbemlcal  change. 
BrasD  sliowa  that  Einer  diit  nut  lake  itifDelcnt 
prccautiona  to  initire  the  purity  uf  the  iodine  and 
faraailne.  and  alio  to  prevent  tlie  dliturhlnic  intiii- 
snce  of  the  hi)Dpoiu  vapor  In  iha  air.  Ho  iliuwa 
that  lher«  are  nnnierons  ca*e*  lo  which  we  hare  a 
ite*elupiii>eDt  of  elt'Cliiulty  wllliout  ehemlral  action, 
and  also  )Uoog  eheniical  action  witboiii  ilic  dovsiop- 
■lent  ot  electricity.    It  1*  beglnnlOK  to  be  perceived 


that  lbs  (objnct  of  llicrma)  clicniiatry  requlrei  alio  a 
oonaldnralion  of  elect ronioiive  torc»i- 

In  a  vuliuninouH  paper  eontalnlag  a  lat^  aerivd  uf 
obtcrvationi,  Quincke  endeavors  to  verify  Maaweli't 
conclmiOB  that  the  aqnare  root  of  the  dielectric  con- 
aUiit  niuat  be  ei|ual  u>  the  Index  o(  refra^'iiou  for 
Ughl  of  the  saiM  Mbatanctu  The  aeverHl  muthuda 
adopted  give  reaulU  wfaleb  ar«  nut  in  acconlanor  with 
Maxwell'*  theory  of  II^L  Quincke  eiptalni  tiro  dif- 
ferent resulia  obtained  by  dlffereni  obaorver*,  as  fol- 
lows: 1'.  Espertinents  ahow  a  fluctuation  in  the 
vslues  of  the  Index  of  refraction  which  is  due  lo  Ilin 
electric  force;  i^.  A  coinpamtlvely  long  diiraclon  of 
tho  electric  prenure  caiuns  a  fait  In  the  raliie  of  the 
tniiex  of  refraction  ef|utvaleiit  to  the  effect  of  a  riac 
of  iraiperatare  between  0.0001"  and  O.l^C.  (this  In- 
crease* with  the  difference  in  potential  bctwri'n  the 
elecirode*.  and  can  be  atlrlbiiled  lo  Inlemal  (riclion 
oauaed  by  dectrlc  sttraciioua  aiiO  ropuiaioua  beiircen 
the  p«rticie*  of  the  fluid):  Sfi.  The  pbenotneEna  of  the 
change  of  the  index  of  refraction  show  that  the  elec' 
trtc  prM>nr«  ha*  no  analogy  with  by>lrn>t.illc  pren- 
ureH''.  Theee chanK«t  in  the  iiutei  liidicftie  chanKns 
in  hydrostatic  preaiure  in  the  idlerior  of  ihe  fluid, 
which  are  caused  by  the  elct'trical  preaautn,  the  fluid 
beJnti  si't  Inlo  vertical  moremntils  litortby:  Ifi.  The 
electrlcul  efl«cta  appear  lo  be  transmitted  through 
the  fluid  by  luipultes.  and  not  in  a  coniinuouti  man- 
ner. 

Julius  Elat«r  and  Hans  Geliel  show  that  Zamhonl's 
Jry  pIlMcaiii  be  need  aa  accuniuiators.  The  copper 
pole  u(  the  pile  is  connected  with  the  poiitirn,  and 
the  tin  pole  with  the  negative,  pole  of  a  Ilotir  taa- 
Clilne.  Attnr  the  latter  has  been  worke.1  tor  &  few 
minulCB,  the  dry  pile  Is  found  to  br  charged,  .\tier 
repeated  dischaigea,  tbe  pile  la  found  to  contain  u 
obaise  uf  conalderable  Intensity.  The  author*  rocoiu- 
niend  the  foliowlog  form  of  pile.  Tho  plates  of  tfae 
ptin  are  slruni;.  by  means  of  a  needle,  upon  u  xlllc 
thread,  and  ttien  sirelched  between  the  [Kite*  of  a 
tlolti  machine.  A  pile  of  eleven  thouiand  palr«  of 
plain,  of  one  >quBre  centltnctro  surface,  after  ten 
minute^'  ch»t(iuic,  gave  »parka  i>n«  millimetre  long, 
and  made  a  Gelasler  lube  himlnoua.  The  tigbl  of  tbo 
tube  was  eonllnuoua  at  firal,  and  afterwards  Inimuli- 
tcnt.  These  piles  are  Wei!  suited  to  exhitilt  lo  a  large 
andlrnce  tho  piinelple  of  rUnl£'s  or  Kanrw'a  accnina- 
lalors. 

An  iDtcreetlnt;  report  upon  tli«  innsmliMtoD  of 
power  by  electricity  was  preactilad  by  Comn  to  tbe 
French  academy  In  April,  IflSS.  ThIa  report  was 
that  of  a  commiaalon  appoAnted  to  eicanilne  the  «x- 
perSmenta  of  Depreu.  It  waa  found  that  the  work 
absorbed  by  the  generatrix,  and  transmliied  to  the 
rceepirix,  Incraasea  with  the  velocity  of  Ihe  genera- 
irta.  Uepreta  has  succeeded  In  iraissaiiuiag  nearly 
four  and  a  half  hurae-power  through  a  realaiance  of 
a  hundred  and  sixty  ohnia.  which  r«pr«scnia  a  double 
telegraph-line  of  eight  and  Bvft-tentha  kiiometrea. 
The  work  rec^lvei]  waa  thlrty-Mvtn  aiid  a  half  per 
cent  of  tliat  spent.  With  a  peaiev  velucity  of  the 
eeiieralrlx,  It  aeenia  |H>iatble  to  traasiuit  power  to 
greater  distances  tban  Deprets  haa  attalnod.    Thia 
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unuuDts  lo  Myiiig  tlitil  ft  hiicli  HMtromotivd  force  Is 
necciaary  for  ihU  end. 

Man;  exiirrlmcnli  c»iiltiiuc  to  bn  mndc  npan  llir 
ma^«Us!ii|E-riinctinn  of  uli'rl  and  iilclcci.  Hugn 
Mcyitr  hns  cipcrl[a«ntud  wllIi  w«iik  niagiivliEiiig- 
forcM,  niii)  ftncU  thai.  1°.  Uip  msgiieliguii^-funoUon 
bitu  a  pMlllvo  value  (or  n  ilim)nUli1Jig  nm^iietulng- 
fiirce;  2°,  It  Incrwiscs  al  nr«  TfltJi  i.ho  m!»g(n>tlilijg. 
fon^e;  3^.  it  lncniHsvti,  for  weak  uia^rieliiiiiy-forces, 
wllh  the  lenipc future.  PfivfeMor  Ening  of  Tokio, 
Jttpan,  mnlnialnii  Umt  unft  Iron  uin  b«  far  more  re- 
tciiliri)  uf  iiinciirii.Uro  thnn  *tpel.  Hla  r>>9iitts  and 
deinllcJ  i-xppriTii«iil«  Hru  nnnitvil  nitli  ^re.it  iulerMt. 

K«perimeiii»  made  iu  ihi-  pli7»icil  Inboralory  of 
Harrant  iiiiki^rnlty  iturlng  th«  yenr  hnvn  *liawn  that 
the  ncliun  uf  inngn«tl»ni  upon  tho  conduction  itf  linar, 
whkli  has  bvEn  maintaiaoil  by  sereral  hivetiig^itura. 
lion*  not  exixt  In  mogiic^llc  fields  whkh  are  ut  least 
tea  Ibnuund  tlmii*  ttie  atrcnglh  of  the  e:irth'i  Held 
Ui  CatnbridgB;  Mtd  iloiibu  am  ttirovn  upon  lucb  an 
action  in  geuoral. 

Ball'*  plienoinenon  conliime*  to  attracl  altentioii. 
A<  i*  well  Iciinwn,  Mr.  Ila)!  Iiaa  itiown  tliat  nn  elcv.- 
Lrical  cjrKnl.  traTontnii  a  thin  plnii*  at  ni'Ial  wlikt) 
Is  piaced  111  a  tlruuc  Tnaeiii'tic  Itdil  pi-r|>endicul^r 
to  tho  Unci  of  masnetit.'  forcu.  liaj  an  eluctruinolivo 
fore*  wrorted  upon  ii.  At  Bnt  it  «as  auppoed  tliat 
this  showed  that  nn  riccirlcal  ciirrcjit  cniiM  bo  affact- 
e>]  iiid«p«iidt.'iiliy  of  lliu  rii^iliiiiii  tlimncli  which  II 
pncte*.  Mr.  Hall,  howeier.  «huwed  lliat  tliu  effect 
iva4tli(f«rcnt  in  dltferetit  loetnli.  and  Ihot  the  fitit 
cout^liixiuii  v'A>  unlcnibli^.  Ang.  lilKJiI  hai  innillttcrl 
Mr.  Qall's  appariilDS,  anil  b.'M  diliciivi'n.'d  thnt  Elii> 
action  in  bistnuth  in  vxtraonltuiLry.  being  fiv<?  thou- 
sand timeii  IU  ntning  na  in  gold.  The  ednct  In  bin- 
ninth  can  hf  obtained  with  n  pi^rmanrnt  magnet;  and 
Itil'lil  h(ip«»  III  f\\»*  the  pliciioniKtiiin  by  means  of  so 
feebte  n  force  aa  the  t-ai'lh'i'  inaj'tietiBiTJ. 

Kdlimit  lina  broaclie<i  a  ilienty  that  a  vacnum  con- 
ducts rtei'trlt'.ily,  and  thai  the  high  rciUtancc  In  nui- 
HeJ  tubfS  U  Jue  t*  a  contrary  flWtm motive  force  at 
lllu  electrodes  in  th'>  (>et»>l«r  tubes,  IIh  showed, 
that,  without  Uie  employment  of  electrode*,  one  can 
exciln  an  Induction  current  in  a  Ocl«i)er  tube  which 
Is  sulUi-ient  to  prodiiro  IlKht.  lEemalntaina  thut  (his 
would  be  imiiOMible  If  tlio  bighly  rarlOed  njas  w«re 
an  innitlator. 

Among  the  comparallTeljr  new  elcctricui  Initru- 
inanta  which  have  born  dcaciibed  during  the  year, 
are  modiBcation*  of  Llppaiim's  electrometer.  Tlii« 
coniials.  lu  is  well  knuwn.  of  a  capillary  tube,  con- 
necting at  on«  end  with  a  comparailvuly  large  n-cep- 
tacU  of  msrciiry,  and  at  Ih«  oibcr  with  a  rcMol 
contaJnlog  diluted  Dilrlc  aclJ.  The  Rupnrllclal  ten- 
sion at  the  end  of  the  tliruad  uf  mercury  in  the  cap- 
illary tube  i>  changed  by  a  difter«uce  of  electrical 
potential.  The  lermlnnl*  of  a  Dnnicll  rctl — con- 
nccMid,  one  wllh  t.li«  acid,  and  the.  other  with  mercury 
—  cxitse  a  intivenienl  In  the  tuercury-colmnn.  which, 
girca  a  alandord  by  which  electromoIiTe  for«ea  111 
gciiMal  can  bit  eaiimaied.  Tlic  mttrument  la  very 
MMitlvo,  but  re<]iilr<«  sreai  car*  to  prevent  Inaeciimta 
BUMurMiMDts.    A.  ChoTM  baa  derlaed  a  modifica- 


tion of  Lippiusn's  intlninienl.  which  be  clalmi  will 
show  a  diiferciicc  of  potential  of  To'ua  to  mJno  of  a 
Danjcll  c«ll.  Two  lliuk*,  with  lateral  orlHcrfl  on  tli« 
same  horizontal  lin«,  are  conni-eted  IhrouRh  these 
orillces  by  the  tube  of  a  tlivnnuiiieter  u[>en  at  both 
ends.  The  hiilb-end  enlem  Ihc  flaili  A,  which  Is 
Dlled  with  merciirj-.  The  capillary  cnil  eiiii>r»  the 
l)aal(  /).  Thli  latter  llatk  in  filled  partly  wilhlnsri^Liry, 
and  partly  with  iv»ier  aciilultiti'il  wllh  a  («nlh  part 
of  fuljihuric  acid.  The  capillary  end  of  Ihc  thcr- 
uiumeler  enters  the  aclUulated  water.  A  plallniiui 
wire,  P,  Sntiilnled  by  a  vltreoua  corering  »o  as  not  to 
be  In  eonlftcl  wllh  the  aciiluliiLcd  water,  in  iu  contact 
wllh  the  mercury  of  lla^k  Ii.  Another  platinum 
wire.  -V,  i»  in  contact  with  Ihc  mercury  of  the  fla>k  A. 
By  mcani  of  a  eoniniuintor  a  dllfcrviic^  uf  )iuteiilial 
can  be  InlcrcalaWd  belwecTi  Ihe  ends  of  P  and  jV, 
The  heishti  of  th»  merutiry  and  water  in  the  flanka  A 
and  B  are  audi,  thai.  /*  and  .V  being  connected  by  a 
inelal  wllv,  the  surfneei  of  ic-parallon  of  the  liquids 
afw  in  tlie  region  of  the  capillary  portion  of  the  larger 
*ud  of  the  the rni') meter- tube,  The  movemcnli  of  the 
inenincus  is  observed  wiUi  nn  eye-piece.  Elcctnmi- 
ctrni  of  the  class  of  Llppman'n  can  bd  coiistruuled 
by  any  ino  at  comparatively  no  e.ipeiise,  aud  are 
already  used  by  physiotoslstt.  Uard'hendiil  physi- 
cist*, howcTor,  rrgard  >iich  Instrumenl*  with  c>wi- 
alderahle  doubt  when  qnnnitiarlvc  mea^iircnienis  are 
to  bo  niado.  Tim  miliject  of  electrumeten  in  (jcn- 
Ural  is  very  impurUnt  fniiu  the  point  of  view  nf 
the  exigenciia  of  nieleorologicnl  bureau*  and  the 
sign al-tcrv ice.  Modlfleallons  ot  81r  William  Thoni- 
Hon's  Inalninmnti  still  maintain  th#ir  prC' eminence. 
Aiuuiig  these  uiodlflcaiioiis  is  an  insiruinent  Invcnieil 
by  Edeimann  of  Munich,  in  which  the  bo?t-aha|)ed 
quadrants  of  Tbomion  are  replaced  by  c;  Ktnlers.  un<l 
Ihn  flat  nccillc  also  by  a  siispotided  cylinder- shaped 
needle.  The  writer  of  this  article  rcmemher*  to 
bare  seen,  ten  years  a^-o,  an  instrument  himllHr  lo 
that  of  Edeimann,  which  hail  lioen  devisijil  by  Ur. 
Moses  (I.  Farmer,  formerly  of  the  U.  S,  lorpedo  sta,- 
tioii  at  Newpiiirt.  It  is  said  thai  the  insulation  of 
Edeimann' a  iuslrumeul  Is  not  perfect. 

The  cnu«e  of  the  electricity  of  tli«  almospbere  Is 
still  unknown.  The  eitperiments  of  Frermna  and 
Blake  liaiu  upparenlly  shown  that  tlie  evaporation 
of  pure  water  does  not  produce  electrielly,  Kaiischer 
has  lately  tested  the  question  whclhdr  the  condeutaaj 
lion  of  aqueon*  vapor  !a  a  source  of  eieclridly. 
used  a  luoilitlcatlDii  of  Tlioiusun'selectmmcler,  an 
connected  it,  willi  suitable  piwcaullons.  wllh  twel» 
large  lieakfTs  which  wire  i-ovcr^'d  with  tinfoil  and' 
wero  filled  wlili  fci?-  Thete  beakers,  In  turn,  were 
protected  from  eitraneuui  electrical  inlluencei.  The 
con  den  sal  ion  of  aqueous  vapor  upon  the  brakpi's  pro- 
duced no  electrical  clleel  which  could  be  observed. 
Tb«  r.rlllcitm  that  can  bn  made  npon  tbe  experiineiibi 
of  Blnkn  anil  Preetnsn  Is,  that  uu  l>io  eurth's  lurtacft, 
an  imm«nHe  evagwralion  maulla  from  salt  water,  aii< 
impurities  in  the  water  may  produce  a  stale  of  ele 
ttlficatioii.  Morrovrr,  It  la  Impowlbtc  lo  experituenl,] 
on  ncaporatlon  on  >  siifficlnntly  large  scale  in  a  labo 
ratory,    Ad  tnHuit«iImal  amount  of  electricity  i 
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l>^  producfil  by  piapoRitlon,  wbl«1i,  alllioujEh  too 
•iu>ll  to  tH>  uhMrved,  inay  ^et  be  luUgrated  over  the 
BurTnoe  of  tbe  enrlh  Into  *  large  turn. 

In  looking  bach  over  tli*  electrical  year,  m  do  not 
find  nnj-  src«l  illicovcrlM.  W»  notice,  howovcr,  grcU 
kctltlty  In  ilie  |ir<.-c««i>f  nBulngold  meibod*.  The 
Dicctrkal  uxbibitlun  at  Vkiiiia  tbow*il  a  bosi  of  ap- 
plication* of  elcctrli^ily  to  the  ut*.  TlKtrc  »u,  bow- 
cTvr,  no  itrlklng  ni~v  inrniitlon  llko  tli«  t^tftphoDC. 
In  all  civ1llt«il  i-uuiitripi.  ibc  year  liaa  bronchi  forth 
iuiiuuierabtu  uKKlilii-'Biitnii  of  telephonM  and  td«- 
phonic  nppantui.  WItca  it  bad  (incc  brcn  «Im»ii 
that  even  an  Imprrfrct  Kcnlrncn  could  be  inui*inll> 
ted  by  electricity,  the  dullen  inventvr could  iliMortr, 
among  the  lUbrtfot  fail  laburalory.Hiag&etaaiid  vlec- 
trnmognci*  which  necilcd  but  a  alight  twUl  here  anil 
therp  to  be  made  Into  Irlrpboucs.  A  loiich  of  grnlun 
vas  neceatary  tor  ilie  (Int  iwlni.;  ari<l  ilivti  the  wbole 
eteclni^sl  wurld  hud  th«<  wv'\  •>t  the  tiivHuttun.  It  is 
rnmontd  Ihnt  long-dintmicp  lelcphQiiinf;  will  soon  bi> 
aitnmplcd  wttli  wlrrn  of  low  ml>taiic(i. 

Klef.-iri'-  HehtluiC  c»ntlniiva  to  attract  uroat  atteii- 
tiou:  and  inuri!  cvirrvel  ealculaliont  are  daily  niade. 
whlr.h  will  Mon  viuble  ui  to  judge  of  the  reUlivc 
aconomy  of  Inrandsaoenl  lighting  compared  wltli  iml 
lu  ail  aditrMS  to  the  Society  of  aria  In  Ltnidou.  the 
lam«iii«]  Dr.  Slemeiw  —  whooe  luddeo  death  last 
X)cceinbcr  ha*  hcRii  >uch  a  loia  not  only  In  rlcEtilcnl 
Klenoe,  but  to  »cl*rice  In  getiMal  —  made  an  *lal)o- 
raM  cftlcolatiou  of  the  cost  of  liuhtiiic  larce  atvaa  in 
eitlM.  talcing  the  puriih  of  SI.  James  In  London  at 
an  rminptn  and  alio  a»  n  unit.  lie  ctllmntrd  lliat 
to  ISjibi  IjDiiiIoii  to  iwxniy-flve  per  cent  of  It*  total 
lighti»i:-T«<|Uireineiits  woidd  rvi)u!ro  an  vxin'riilllure 
of  capital  of  fourtMn  million  pound*,  ivitbotii  includ- 
ing Umpi  and  Sitinpi:  makins  an  averii>ge  caplinl 
4]X|il>nd[liir*  of  a  hundred  Ihoiiannd  pound*  per  dih 
trict.  Sieturn*  ««iiniateJ  tLe  co*t  nf  liithliiit  by  lu- 
cande*t!eiice  hb  twenty-one  ahilllnp  and  nine  and  a 
half  pence  per  lamp  ptr  year:  while  to  produce  ihc 
aatiie  IiimiIiI'XI*  i'IT,'i.'Ii  In  a  good  Argand  burner  cn*l* 
|w«ntr-fi1neNlillliii^|)er}'oar.  Tlii>xppar«nlly*)iowa 
that  inciUidesccul  li;;liting  i«  cheaper  iLhh  li)pitSiig 
bjr  ga«,  at  tlic  present  price  of  ga*. 

BIcrlrlr  lighting  loenu  to  gain  In  Ibc  ettimntlon  of 
the  public.  Kren  ihp  urgnment  tlint  if  tbp  ■>Ii?ciri<.'- 
light  Cuuipauiet  were  coiupelted  lu  put  their  wirea 
under  gmund  the  eompanie*  could  nut  pay  their  ex. 
p^DM!*.  aiid  conteijiienlly  thnl  llie  public  wniild  la*e 
ihehenrlli*  o(  th«  nli-ci.ilo  liKbi,  h.ua  itrong  InUu- 
«n<«  upon  many  who  prefer  Hjtlit  i>i  darkiieM  in  our 
city  atreui*.  Tbe  public,  Iiow  ever,  are  only  beginning 
to  mliin  the  daiigvri  from  the  preiont  meiliiHl  of 
nuinins  electric-light  nlrcs.  A  hravy  ^tonn  at  nliihl 
■night  cause  at  a:iy  tini^  dUii-ltoiis  conflagrationi, 
from  Ihe  eloctric-ligbl  wii-es  cuuiiiig  In  contact  with 
other  wliea  and  with  wood-work.  The  bullciint  pnb- 
litbed  b}'  the  Kdlinn  cleelrii:- light  company  ihriw  Ihn 
great  #xti>niion  of  hl«  tyMein.  IJio  plants  are  !'•  lie 
found  in  almo»l  every  el tiliu-'dcouulry:  and  thecoui- 
pwijr  ar«  paying  great  attention  to  villase  plants. 

Tbo  wrliar  of  ihU  article  U  Informed  thai  the  CMt 
of  lighting  Ibo  BT«at  atcambost.  The  Pilgrim,  la  not 


far  from  that  of  gaa,  with  a  tar  beti«T  quality  of 
Usbt  than  tea*  could  glr«.  Lighting  by  ti>cand«(MMC« 
is  a  grcai  Itiaury;  and,  aa  »oon  aa  lh«  public  imiigin»- 
tion  boa  been  >uSii-iciitly  Mliuulaled,  It  promisct  Ut 
heeoonp  a  nrcctiliy  In  many  quarter*.  Otlief  mMmiu 
besides  that  »f  Kdlion  ar«  <winpcttng  for  Uie  field 
opened  for  enien>ris«' 

Tbe  practical  appltcattuoa  of  the  atorxgc  of  t>leo- 
trielly,  *o  called,  bare  not  been  numerou*  durliii-  the 
y»ar.  It  Is  ra.ilnlalii*d  lliat  It  U  more  rconuinical  to 
DM  electrical  accumulators  than  t<.>  li^hl  directly  Iroin 
dynaroo-electric  machinei.  Tbvre  ii  itlll  a  whole- 
Mine  fear  of  having  *cTet*l  tons  of  lead  left  un  one'a 
handa  In  a  dUlntctirated  mndlilon.  Furtlwr  eiperl- 
menlsareitectM&ryonanexiendedtcale.  withe«peclal 
reference  to  a  large  factor  of  time,  before  rlnctrical 
acenmulaton  can  be  pronounced  a  practical  kucceu. 

JoHx  TnoTTBuiMiK. 


BIOORAPHIBS  OP  XATURAUSTS. 

Hervei  u/*  *ritn<t :  bolanittt,  zeSlogiilt,  vtd  gtohiiiiiiu. 
By  Prof.  I'.  Uaktik  Duxcax,  F.K.S..  F.i.,S., 
etc.  ([jondon  society  for  promoltns  ChrUttan 
knowledi^.}  New  York,  E.  kJ.  B.  Young  t  Co. 
848  p.    1S^ 

The  plsn  of  tbe  several  volnnw^s  tlosigDAt«d 
by  the  cominon  title  '  Ilerocii  uf  scieoco  '  la 
worthy  of  much  coDit]u.-ndalioii.  It  is  a  Se- 
quent Hud  irntnting  cxpuricncv  of  those  who 
have  become  iiiterentc'd  in  sdcntilic  men's  livon 
to  find  that  itiey  hnvc  u  scant  pincc  in  bio;:ru|thi> 
«al  i'ncvcloi«iediaai,  anil  that  even  the  (jrc.iti-xt 
Iiguri.-i(  iu  Hint  line  of  hllI^.^n  nctlvlly  sro  ills- 
mii^MHl  wilh  ([(iUiph-al  brevity  of  d«Hcri|)lion. 
The  |n■»)pl^^  way  to  meet  this  tliftioiilty  would 
be  by  |>re(i,iring  an  ciicyclo|)aediii  (wnttiiniug 
only  lite  names  of  those  who  had  eontributed 
something  to  the  store  of  scieticc.  '  Heroes 
of  sdenoe '  baa  &  fnr  filiupler  uiin.  Twenty- 
one  DMoes  flrom  tbe  ji^eat  miiNtcr-roU  of  men 
who  may  be  termed  aaluralists  we  all  thai 
appear  tn  this  book.  'i'h<;  first  U  tbat  tk 
.VnaioUe;  the  Inst,  tbat  of  Lveil.  Tbe  aim 
of  the  author  ia  clvarly  to  show  how  Uicao 
men  hav«  played  ihvir  parts,  and  something  of ' 
llu.'  nay  in  which  Uivy  turned  the  eonnw  oFmi- 
enc«  in  ttivir  time.  In  this  aim  it  seems  to 
Ihf  jireMent  writer  thst  I'l-ofe^^ior  l>tinenn  has 
nttaiiK'tl  .1  very  substantial  ducce»s.  Within 
the  HJender  xpnee  of  two  hundred  nnc|  Itfty  small 
iuigc$  it  is.  of  Pour*«,  impossible  toilo  any  thing 
thai  can  be  c:nllcd  Justlee.  to  more  than  it  soora  ' 
of  very  notable  men,  mostly  of  rieh  and  varied 
lives;  ycl  the  reader  will  gel  a  sense  of  their 
value  to  the  world  from  the  Itook,  that  he  will 
not  ol>Uin  elsewhere.  Take,  for  instance,  tht 
life  of  Lamarck:  though  all  too  briefly  told  for 
true  proportion,  U  I*  the  best  short  account  of 
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that  true  hero  that  cad  be  accesnble  to  thc- 
onlinary  reader. 

The  givateat  fault  of  tho  book  is  that  the 
length  of  the  t«xt  bears  no  aort  of  proportion 
to  the  iiiiponanoe  of  the  men  or  their  possible 
int4;n;Nt  lo  the  i^atiur.  Lamarck's  life  [a  one 
of  the  most  picturi;iu|ue  of  nil  acientifle  lives : 
it  is  mora  tioroiH  in  ijiialit}'  thiin  that  of  uiiy 
Other  given  in  tho  seriRN.  l.fliiinrck  gtive  an 
much  or  more  to  natural  Hcieiiei'  thou  iiiij- 
other  nnturalist  wliose  nanii-  appears  Mori; 
jel  to  this  man's  eventful  liiislory  hnl  lifleen 
pages  are  given,  while  Sir  KoHcrick  Impev 
Muri'-hi^n.  ttoia  whom  the  world  h.id  little 
priiGl,  who  will  find  bis  pliice  among  natural- 
wtg  of  llie  second  or  third  order,  has  twice  tbe 
spno-  Hlloltt'il  lo  bio).  Singularly  enough,  tho 
onp  man  who  should  have  tlif  fii^l  place  among 
the  nioilcrn  men  iit  mit.  niiunid  at  all.  Darwin, 
who  could  hitvo  uliiiuii-d  a  ptiu'c  in  all  flic  thn'« 
divisions  of  the  liook  us  l>olnui«l,  xotJlit^ist.  and 
geologist,  is  piuui<'d  by.  It  may  bn  that  thir  hook 
was  prepared  Itefore  the  dwith  of  Ibis  great  mit- 
uialUt.  and  thus  that  tbc  date  does  no)  represent 
tbtr  time  of  its  printing.  This  is  tbc  only  possi- 
ble explanation  of  this  startling  omission. 

Tho  book  Is  well  printed.  It  has  a  sufficient 
tabic  of  contents,  but  no  indes. 


OORDON'S     ELECTRICITY     AND    MAG- 
NETISM. 

A  phyticul  iTtalinf  on  rlrciTtciiy  and  ma^nttism.  By 
J.  E.  11.  Goaoox.  S«oonJ  edition,  reTigci),  r»- 
nrntni^d,  and  tMilmgtMl.  In  2  vols.  London, 
Santpsan  Latv.  1«H3  MS  p.,  37  pi.,  151  illustr.; 
33a  p., «  pi.,  I'll  illiirtr.    8". 

Thk  dcmnnd  for  u  new  edition  of  a  work  of 
this  magnitude,  within  about  thr<'e  years  of  il« 
first  publication,  is  a  suHlcient  indication  of 
iw  real  usefulness,  cspcdally  when  wc  cooieider 
tbc  fact  that  the  first  edition  was  also  repub- 
lished in  this  country. 

The  general  scope  of  this  treatise  is  to  detail 
every  thing  of  iniportAnee  which  is  known  ex- 
perimentally rc!«]>«cting  electricity  and  mag- 
netism, referring  lo,  anil  following  as  closely 
as  may  be,  Uie  original  memoirs. 

The  mathem.ilieal  theory  of  the  siibjeel  U 
omitted  so  far  as  pij»«ible  ;  neverUiele*s,  the 
eoimection  between  the  csiM-ri mental  fatitu  and 
the  results  of  modern  theory  are  (wnstantly 
pointed  out  by  very  numerous  citations  and 
references,  especially  to  Maxwell.  Indreil. 
ihem  may.  perhaps,  be  best  i-cgarded  as  com- 
panion volumes  to  those  of  Maxwell,  from 
which  ilie  reader  may  learn  how  far  theory  and 
Aicta  arc  now  known  to  be  In  accordance. 


^Vc  feel,  however,  that  the  author's  reading 
has  tiecD  too  much  oonflnod  to  what  has  beeitl 
publislied  in  Kngland.  and  that  he  has  not 
gleaned  the  field  with  equal  diligence  else- 
where. For  example :  we  find  wo  notice  of  the 
remarkable  discovery  by  K.  11.  Ilal!  of  a  new 
action  of  the  inagtiet  on  electrical  currents.' 

The  ])riiiei{ial  enlargements  of  Ibiii  new  edi- 
tion ai^-  eoulained  in  the  three  chapters,  ,13, 
.SS.  and  ,16. 

ChapKrr  3.1  contains  an  account  of  the  boau- 
tifnl  experiments  of  Sir.  Tribe  in  determining 
the  variations  of  |)otentinl  along  the  surface  of 
a  metallic  conductor  immersed  In  a  Biiiil-cell 
by  means  of  the  electrolytic  deposit  upon  the 
conductor. 

Chapter  35  gives  an  acooudt  of  the  hydro- 
dynaiuical  experimenis  of  Profe.isor  Bjerkena, 
on  the  apparent  attraotions  and  repulsluiiH  hc> 
Iweeii  iKHlieM  whieli  ant  j)ulsating  or  vibrating 
in  a  lluid,  which  atlructions  arc  due  lo  the 
mutual  action  of  tin-  eurrcnls  set  in  motion  by 
the  pulsations.  I'he  imjiortanec  of  these  es- 
pcrimcut*  lies  in  tbc  fael  tliat  they  afford  a 
possible  clew  to  the  nature  of  the  mechanism 
whicii  transmits  electric  aod  magnetic  forces 
through  space.  In  the  coui'se  of  these  ex- 
perimeots.  Itjerkens  succeeded  in  imitating 
meibanically  roost  of  the  ordinary  magnetic 
plietiomena,  and  showed  that  hl^  field  of  force 
was  similar  to  the  magnetic  field. 

C'lia(iter  Sii  dctatla  the  aub«e<iDcnt  rewarches 
of  Mr.  St.roh.  rc.ipectuig  the  same  plieoomcna. 
Mr.  Sti'oh  used  air  instead  nf  water  as  tho 
medium  in  which  the  eun-enbf  were  set  in 
motion.  In  this  medium  it  was  possible  to 
explore  the  field  of  force  much  more  completely 
than  iu  water,  and  so  to  arrive  at  a  much  more 
exact  knowledge  of  the  facts  and  their  expla> 
nation. 

The  author  reserves  what  he  has  lu  say  uprjii 
the  subject  of  electric  Ughliug  for  another 
work,  which  he  baa  nearly  c-om))leteil,  and 
which  i»  to  be  apeciully  devotetl  to  that  subject. 


BASSLER'S  WEATHER. 

The  aealhrr:  a  prticlkal  guide  to  itt  ehani/rf,  *hme- 
ing  lignal-itroice  ar/slna,  and  haw  lo  fortttU  lncal 
wrnlher.  By  S.  S.  Bassler.  Ciiicbiiiati,  Kn6- 
trl  Clark*  *  Co.,  18S3.     54  p.,  ilhiatr-     fl=. 

Is  spite  of  our  ten  years'  familiarity  with 
the  weather  predictions  of  ibu  signal- service  as 
published  In  the  nen-a|kapcTS,  tJie  general  n^ader 
has  as  yet  a  very  slight  acquaintunce  with  the 
priiicipU-Hnnd  metboda  of  weather  study.  Tho 
oniciul  circular  on  the  '  Practical  use  of  mete- 

>  Jnf r.jMn.  n^S.,  U.  Ha.  iL 
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orotogkal  reports  and  wentbcr-mniis.'  piil>- 
lishci)  in  1871,  to  nid  in  popuIanzii;g  the  work 
of  the  signal- service,  ia  not  3iilllci<^iilly  dvtsiled, 
and  bfts  never  Itnd  a  great  ciicul»tioii.  Aootber 
edition  of  it,  with  additional  illustrntion  and 
mention  of  the  manr  Tacta  discovered  by  studies 
of  the  ten  yeartt  of  s!gnal>AervIoe  ohaen'ttiona, 
!a  now  tnudi  ixMiIitl :  for  we  tutve  no  liook  in 
this  country  oc<rii[>viiig  tlii?  [>la<!c*  held  iu  Kn^* 
Innil  liy  the  vscell>'nt  littlt-  vohinu-on  '  Wcallu^r- 
ohurt»  jiivl  storm -«arniiig»F,"  prt-parcd  by  Mr. 
Scotl  of  the  Bi'itish  mctcorologicinl  ollivc.  An 
attempt  in  this  dii'cc-tion  has.  hoivover,  reoently 
been  made  by  yir.  S.  S.  Usasler  of  the  Cincin- 
nati Commercitit  gaxettt^  who  aims  to  make  '*  a 
practical  guide  to  wenther-ciianges.  and  a  help 
to  a  lielt«r  understanding  of  the  weather  re- 
porta  and  prwiieiioiis  daily  issued."  whh  fi8i>C' 
dal  adaptaiiun  to  lb<-  Ohio  valley.  The  ordinary 
acfjurnoi;  of  alnio!t]>li>vric  cooditioiiM  ac'comjjiaiiy- 
ing  haroniftric  tniixima  and  minima  is  lihedy 
dwicribcd  and  roughly  illii«tmtc<l ;  bin  wc  rt-grel 
to  find  in  the  Held  of  popular  injunction,  where 
ooDcisencsa.  clearness,  and  accuracy  are  of 
prime  importance,  so  many  departures  fVom 
these  essentials.  Error  and  inaccnracy  of  state- 
ment, as  well  as  the  omission  of  many  impor- 
tant facts,  for  which  ample  space  might  be 
fumiil  by  avoiding  necilloiu  repetitlona,  indicnle 
lack  of  aci|iisiiilanfv  with  the  aiibject ;  and 
although  till-  itnrfacc-  Hay*  that  -'it  i»  not  pr»- 
poi«Klloconiiii|<!ranyoflUc(!Oo(lictingi«crciililic 
th<«riea,  many  of  X\\vm  slill  more  :L«siimptions 
that  have  Ix-cn  accepted  as  explaining  ibc  phe- 
nomena daily  presented  in  our  atmosphere." 
we  find  on  p.  36  the  following  obscure  and  in- 
accurate statement  concerulng  tlie  origin  of 
storms;  — 

"The  WMm.  light,  vaporlicil  air  nw^  mov*  hteii 
vrrr  the  Uiid.  fr«|Ueiitlj'  over  ilrAU  at  Arj  cool  air. 
in  BTcnt  toIuioc,  from  Ihit  ecntml  metro rologli-aj 
(nne,  smduallr  «liikln:[  iloarii  and  romiing  Ihc  gcrmii 
of  barocaetrtc  flelds  of  low  pn^uure.  which  i|>r<!*cl 
and  di^vvloii  into  PXicniivL-  itonu  arena.  It  in  In 
Mich  field*  ihnt  Uie  hciii  of  th«  lun  l»  eonccntraird 
■nil  Worm  (renttcs  ori^pnniAl.  The  earth  absorbing 
etedncU}-  from  the  nir.  rkciric  iliamcbain«  ol  more 
or  ten  vK)k>iicr,  afcordlng  lo  ibe  intntiiitf  <A  the 
mtiiIitto[i.  jire  «xp«tf«ii(^-  Thu  atnorotinn  or  with* 
itrawiil  uf  t'Ipclrioity  frojn  llin  vnporirsd  air  nrodut^i 
iiiildrii  rotiileimiioii.  exceaiir?  prcdpiiailon,  nnd 
cltau^  of  tt^niptiralUK." 

It  is  «aid  faitber  on,  that  the  tornado  "  has 
its  origin  in  the  enormous  electrto  tension 
cnu»ed  by  the  friction  of  oppo«ng  aluioiipherii! 
corrcnts  of  dilferent  tenipci-atiire ;  and  elec- 
tricity is  undotibu-dly  the  active  agent  produ- 
cing the  appalling  elfoiiM  ortornadon*."  .Some 
physical  demonntxation  of  this  very  popular 


and  very  erroneoUK  a«siim[>li'>n  would  not  be 
out  of  place  after  so  unqualified  an  asMrtion. 
The  pamphlet  is  better  than  itothing,  but  it  is 
by  no  means  a  satiafactor}'  piece  fA  work. 


ART-CATALO(H:n    OF    THE    SEW-ENO- 
LAXP  MANUFACTUHERS-  ISSTITCTE. 

C<ilalogae  of  iht  tat  dtpartmmt  of  the  !fap-Bng!and 

meMu/aOurtrt'  ontt  mtrSaith"'  inuUvle.     ilmton, 

CupfitM,  UfAwn,  ^  Co..  ]8d3.    4°. 

Tins  oataWue  certainly  has  a  very  alluring 
extvriur,  and  leavi-s  Utile  to  be  de«ired  iu  iU 
general  presentation  of  reprcMluvttona  of  certain 
skelcbes  and  pictures  wiiioli  were  exbibit*tl  at 
tlM-  fair  of  I8$3  in  Ho<itoii.  It  is  not  our  fimc- 
lion  to  criticise  the  pictures,  but  tlic  methods 
of  reproducing  the  pictures  and  sketches  by 
the  various  mechanical  procea»es  exhibited  in 
the  catalogue  fall  wltbln  Ihe  province  of  A'cf- 
en«. 

Still,  a  critic  of  the  various  metltods  of  napro- 
ductlon  of  plclure*  cannot  limit  himaelf  i-ntirclj' 
to  a  mere  onnxidcration  of  the  tlio rang lin ess 
of  the  technical  proee>>ses  involved  in  nuch  re* 
productions ;  for  be  wonld  appeal  only  lo  tlic 
ardent  follower  of  the  albortype  procrw,  or 
to  an  etching  proecas.  lie  must  decide  as 
impartially  as  possible,  which  of  tlie  v.srious 
methods  exhibited,  for  Instance,  in  this  cata- 
logue, girea  an  idea  of  the  pfdures  winch 
appeals  to  the  artistic  sense  In  tito  fulleat  nay. 
From  this  [Mint  of  \-icw  thcnr  is  no  doubt  that 
the  nood.cnginvitigii  tinil  Uic  elcliingH  iu  this 
eaialogne  arc  iiu|>erior  to  tliu  Npecimena  of  the 
aU>ertyiJca,  an<l  to  Iho^c  of  tl(c  photographic 
processes  in  general.  No  photolithographic 
process  represents  the  values  of  the  lights  and 
shades  of  a  picture  except  in  the  most  solid 
and  implacable  manner.  Witoesa  the  ■  View 
on  the  Nile,'  which  repreaenla  a  darheah  in  Uie 
forc-Rrouiid,  with  sonw  (Igiiroa  on  the  river- 
bank  near  it.  a  strcteh  of  river  and  of  low-lying 
hllb.  ThercprcHliiction  has  an  airof  t*rai««m- 
Nanc,  but  nothing  mon'.  It  in  not  artistic. 
The  little  picturr^  entitled  ■  (.live  mc  a  xwittg,' 
representing  a  pretty  little  girl  leaning  ngainat 
a  tree  near  a  hammocJ:,  and  ooqnettiahly  en* 
treating  some  passer-by,  is  a  better  K|H;<;im4-n 
of  what  an  altfcrtyiw  can  do.  The  ri'mnining 
specimens  of  albertyties  lose  whatever  clearnras 
ofdeQnition  a  r«al  photograph  might  possess, 
and  rcndi-r  the  blnekneaa  of  shadow  of  many 
photographs  in  a  sttill  more  pronounced  way; 
so  tliiit  the  albertyites  preaented  in  tills  volume 
have  tilt:  up]Krarance  of  poor  pliotogi-apbs. 
There  are  certain  subjects,  however,  for  the 
reproduction  of  which  the  alberty|>e  Ik  nuitable. 
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•The  spring  near  Oran^.  N.J.,'  for  instance, 
tviKJera  Ihf  peculinr  mistiticiu  mid  indctiDite- 
tiess  of  II  NVn'  .\ertvy  litn<UuA[i(;  lit  Llint  time 
of  lh<!  yciir  wil.h  cciiiaidiM-iihlc  triiUi.  'I'lii!  fiis- 
viDUtioii  «r  a  new  prod.'ss  of  rcjirodnclion 
maka^Nonc  vngcr  to  t-swud  it  to  nli  siihjcuts  ; 
and  it  is  oniv  nfbpr  a  long  porio<l  of  compari- 
son lliat  one  can  get  far  enough  away  from  tliis 
fiiscAnation  to  obtain  clear  Judgment  of  the 
possibilities  of  the  method.  He  who  discovers 
for  himself  the  possihilitied  of  a  pot  of  red 
paint  in  decorative  art  Ea  at  first  apt  to  apply 
the  paint  to  er<-T,v  thing. 

The  wood-<;iigravi-r  iiiiil  the  etcher  have 
nothing  to  ft'ur  lit  present  fiviin  tlit-  viiriouH 
litlu>);rii[)hic  iind  photolithngrupliic  \now.»M'K, 
*avv.  in  tin.-  dtwip  mariiet.  The  viirious  gda- 
lino  processes  must  npccssarily  intensify  tin; 
want  of  half-lights  which  is  a  characlerislic  of 
many  photographs,  and  must  obliterate  ercti 
the  faint  ditferencea  in  the  degree  of  dsrliDesa 
of  shadows  which  the  original  photograph  maj 
show. 

Heliotypes  and  similar  proetsaes  atniid  in 
the  same  ri-lutioii  to  the  pictures  Ihej'  i'epro<]uee 
that  innHic-lioxcN  Ktand  to  lh«  pirrforniunce  b^y 
the  iniixioinn  of  tlu'  piece  of  muxic  they  tttrive 
U>  roproclKcc.  The  delicyivy  and  freedom  of 
till:  original  performance  is  lost.  This  cannot 
be  iwid  of  wood-ongraving  and  etching.  Tho 
wood -engravings  and  etchings  in  this  catalogue 
arc  superior  to  the  other  methods  of  reproduc- 
tion, and  show  a  capacitj'  for  interpreting  the 
sentiment  and  the  skill  of  the  artist,  even  to 
the  extent,  sometimes,  of  im]ir(>ving  on  the 
originals  of  which  llicy  arc  the  rcprmhictiona. 
The  progress  of  one's  .■irt-i'uknre  is  gtintrally 
fhom  phutogriiphs  to  eugruviiigit,  nii<l  from  i-n- 
gravings  to  cU'hings  ;  and  ii  hiilf-lionr's  study 
of  this  illustrated  catalogue  would  hasten  one's 
cnltiirc  iu  this  generally  accepted  way. 


YAH&OW'S  CHECK-LIST  OF  AMERICAN 
HBP  a  IBS. 

Chfck-tintof  fforlh-Amtrican  HeulHia  and  Balraeita  ; 
wilh  caltloffue  of  »pecimen:<  in  U.  i',  nainma!  inu- 
Mum.  By'll-  C.  Harrow,  MD.  Washington, 
Gopcrnmeni.  ISS3.  (Biilt.  U.S.  nat.  man.,  2i.}  8 
+  249  p.     8". 

In  this  oalalogiie  are  included  the  names  of 
three  hundred  and  thirty-seven  itpecii-s  and 
sub-species  of  ri>|)iili-s,  and  one  hundnul  and 
thirty  batrachinn.t,  foniid  in  North  America 
north  of  Cape  Sun  Lucas  and  Key  West.    Tim 


trinomial  system  of  expressing  the  variations 
of  wich-ly  ilistribntt^d  and  variable  sjiecies  is 
.iilopted,  us  in  the  recent  chcck-lisls  of  birds; 
and  llii-  sub-spi'c.ii--s  are  numbprcd  with  the 
species.  K.ich  sjwcies  and  jiub-apL-des  hiw  iii'i-n 
furnished  with  an  'English'  name,  although 
very  few  of  them  have  any  dislinclivc  vernacu- 
lar appellation  in  fact.  The  author  observes, 
that  to  the  tash  of  ascertaining  the  English 
names  in  actual  use  has  been  added  "the  very 
laborious  one  of  translating  as  literally  as  possi- 
ble some  of  the  polysyllable  Greek  and  Latin 
naniea."  This,  it  seems  to  ns.  has  Iteen  a 
wholly  prolilli-ss  task.  It  is  no  gain  to  any 
one  to  call  Amblystoma  jftfersoninnum  pla- 
tineum  the  'slender  sulanmiider.'  whiii-  the 
related  Bjiirnchoscps  -itteniialus  is  the  ■  blender 
lizard.'  Nor  is  it  evident  why  most,  but  not 
all,  of  the  species  of  llelhodon,  an'  called 
'liKards,'  while  those  of  related  genera  arc 
chiefly  •  Iritons '  or  '  salamanders.'  Hi-midac- 
tylinm  scmatum.  nltliou^h  iu  no  proper  sense 
a  lixnrd,  and  not  scaly.  Is  called  the  'scaly 
li:iiml,*  iuMtcad  of  lint  '  Hbielded  little  linlf-toc,' 
as  its  name  would  imply.  IVrhaps  Ihesi'  Enj;- 
lisli  names  of  Dr.  Yarrow  are  aa  gouci  as  any 
other  set  of  made-up  vernacular  name.* :  but, 
if  BO.  it  is  time  to  protest  agflinsl  the  wliohi 
business.  Scientific  names  themselves  are  suf- 
flciently  trying  without  this  additional  incu- 
bus. 

The  dasaiScation  and  nomenclatnre  of  Dr. 
Yarrow's  list  is  essentially  that  of  the  check- 
list of  I'lofessor  Cope.  Several  additions  have 
been  made,  and  a  few  ehungi-a  of  name :  most 
of  the  latter  being  in  the  group  of  turtles,  and 
due  to  the  aliuiics  of  Mr.  F.  W.  True.  Some 
further  changes  in  nomenclntun;  mu-it  take 
place  ;  as  the  Mubstilutlon  (already  suggested 
by  ,U.  Boulengcr)  of  ■  Cryptobranehus '  for 
'  MenoiK>nia.'  of  '  Neetiirus  maculatns  "  for  '  N. 
lateralis,'  and  the  suppression  of  the  generic 
name  -  MuraenopsSs,'  |>rG-occupied  among  the 
eeU. 

After  the  chcck-lUt.  follows  a  llat  of  the  speci- 
nwns  of  each  spccicn  in  tlie  National  museum. 
This  list  is  of  very  high  importanott  as  a  con- 
tribullon  to  our  exact  knowledge  of  the  geo- 
graphical distribution  of  siM'ciejt,  and  is,  in  fact, 
tiie  raiaon  d'/ftre  of  the  whole  memoir.  The 
bulletin  Is  completed  with  a  list  of  species 
desired  by  the  museum,  and  with  full  index  to 
scientific  and  veinaeular  names  of  species,  and 
to  tlie  localities  and  names  of  persons  men- 
tioned. 
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mTELLIOENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVER»M£NT    ORO&NIZATIONa. 

Mnunt  Shruta.  —  [n  Scfenev,  Ko.  49,  was  Dicntianed 
Mr.  Uilberl  TliDiniKaa's  luggctlloii,  that  Homit  Sliiw- 
ta,  in  tiorllircn  ralifornU,  wniild  b«  *  good  point  upon 
which  to  riiablUli  a  pcrraaiivoc  nieUoroIoitlckl  ststloD 
like  ihoM  oil  lh«  summits  of  MuanC  Wn-bingluii  hiuI 
Pike*!  Peak.  The  following  noia.  obtniiicd  fnira  Mr. 
Th»mp>oii.  wlli  pcrhnp*  moke  mora  appitntit  lUdilt- 
nbllity  for  thai.  piirpi>ge. 

lU'iuntShuta  la  a  volcanic  jxrKk  having  in  altitude 
of  U.Ml  feet  abnre  Ma-lercl,  anil  iIiubUmI  in  luiliida 
41024-3(r,  Mid lonsltuda  IS^^lt'&C.  SnpronilnciK  U 
It,  that  It  rlrnt*  lb?  ntteniioiieveii  at  a  dlstaoce  tit  oier 
a  hnndrcilinili>H:  aiid  at  Bvrrytule,  where  it  rise*  over 
11.000  te«t  ill  a  itintaiicc  of  Icn  mllpa.  It«  appewice 
b  nwjesUc.  It  i>  not  part  of  a  mnunLain  rnoRO.  and 
no  mouniaini  wiihiii  a  indiiu  of  forty  mllei  ttotu  It 
attain  the  nlcvatlon  of  f.OOO  fvel.  The  (crwilptit  lvii);th 
of  XUo  iiortb-WMt  slupe  It  sixteen  inilei  Iv  iha  edge 
of  Little  SbiuLa  vallvy,  wlildi  hni  an  clEvnllon  of 
S.OOU  feel.  Tlic  loutli-wotiitrn  olopn  «>  KIk  Fiai 
(where  tlic  lilevailoti  j«  4,iKifi  feel)  hii»  a  Icajjlh  of 
nlshl  11)11(1).  The  lil^heil  divlile.  six  milea  to  the 
north-west,  has  an  altitude  of  S.UOO  feel;  whlln  the 
divide  of  the  Snci'am''ntio  Kleer,  ten  mlle»  lo  the  nett- 
ward,  has  an  Mlllludo  of  only  3,500  feel.  The  du- 
tant-efroni  the  stimmit  in  an;  direction,  (o  the  contour 
of  8,000  feel,  will  not  cxccad  foartnllM.  The  proml- 
nencoantl  laolaitonof  ililsvolcaiikcooe  are  therefore 
obvlou*. 

The  point  at  uhlcli  the  growth  of  limber  rccrivea 
Its  gnsitol  clicck  li  at  on  oleyalion  of  ^.'iixi  teei- 
Tbii  llinltlng-llii«  l»  a  cunsplcnous  feulun*  lu  Ihe 
view  of  the  mounlain  as  seen  frum  a  disianee  of 
forty  or  fifty  niilc«.  as  it  conira»t»  kliarplj  with  Iho 
mow-  Tlie  la*c  lici-  (an  »iniLll  that  It  »*•  put  In 
the  vc*t-pockQi)  waa  foiuiil  at  )0,I30  feet. 

The  sirenmii  that  hare  ilieir  origin  in  the  nieltlng 
of  the  snows  of  Ununl  Shmla  make  ihclrapiieBraQoe 
•uddenly  as  niahlng  torrnnl*.  which  subside  durliijc 
the  night,  Irtarlii^  oaly  poula  of  clear  water,  which 
a]*a gradually  disippear.  On  theeaat  side  tlicybave 
«rod«il  ileepcaOons.]n  twoof  whlMi  ar^uKlerlalli^dO 
feel  in  height.  After  the  Ilr»l  snow,  the  l!uw  of  water 
from  Ihe  moiiiilaiii  ceases  until  the  following  spring. 
Only  two  •ireamscnn  ho  considered  at  iH^rmamrnt. 
There  are  but  few  springs;  a*  all  thia  wat«r  «ink* 
near  the  bn*e  nf  Ihe  peak,  to  re-appear  at  <tU[aiit 
placM  Id  an  iiiiexpecled  matiner  m  springs  of  im- 
meitM  Rise.  The  hot  sulphiir-sprinpi,  or  Kotfataras 
a«  perbaiM  Ihey  should  properly  be  tcrmeil.  whlrli  are 
tiow  in  aciire  oparaclnn  at  ihe  fiiroiult  of  the  i<esk, 
once  eiicnded  eoittiderably  farther  lo  Ihe  south-east. 
An  additional  spring  wus  discovered  lost  summer, 
under  Ihe  summit  to  ilie  easlw.ird.  The  roylh  of  the 
Win-tiin  hidluu,  that  M'-oiiL  ShiKts  Is  the  asaembly- 
houto  of  iha  foils,  probably  had  Its  origin  in  the 
cxlstODce  of  tliese  spriuss.    Tlie  more  pmsalc  Imagi- 


nation of  the  topographer  suggests  that  ths  steun 
from  Ihitu!  rent*  might  be  uliHsed  to  haal  »  station 
built  on  il>i>  ■iimmli  of  the  mountain. 

TopograpUe  teerk  f n  t^-^  Koutitrn  ^jipalaeblana.  — 
Parly  So.  2  of  (be  sontbeni  Appalachian  division, 
Morrill  llkn  In  chnrge,  was  engaged  diiriiif  the  past 
season  lu  the  north-*a»ieni  pan  of  Tennessee,  the 
north -wesileni  part  of  North  (.'arolins,  soulh-wcstem 
TlrglQls,and  southern  West  Virginia,  — an  area  of 
slK>itt  Ms  thoassnd  square  miles,  IjrtDg  beiwe*n  i>ar- 
i^lels  :]&•>  Slid  Sjoao-.  simI  mortdlans  SI"  and  ^"Sff. 

The  topography  of  this  area  Is  of  Ili«  same  charac- 
ter as  that  found  by  parly  No.  3  in  the  TenncsWMS 
vslley;  except,  that.  In  the  portion  lying  in  North 
Carotins,  ihe  cliaracter  of  the  former  is  coniblued 
with  a  system  of  spurs  radiating  fiont  a  xirt  of  cen- 
tral knot,  —  a  feature  reraiiiding  one  sooiewhst  of  the 
Ituekr  Uounialns.  TliIs  tlmilarlty  to  west«rii  lopog- 
mphy  iacre«sei  as  *■«  go  southward  on  Uie  eastern 
nldo  of  the  nnge,  luiiil,  hi  the  Black  Mountains,  it 
becoiii*»  very  marked.  Another  striking  <ll(fsroi*ce 
is,  that  here  tber^r  Is  no  ippsrcnl  untlergrouud  drain- 
age of  Ihe  slnk'bole  nature.  In  south-westerv  Vir- 
ginia, however,  the  drainage  is  similar  to  that  of  the 
TeiiiiMSfe  Tslley,  and  quite  as  striking. 

A  curious  example  of  Ih*  sinking  and  re-appe»rliig 
of  streams  is  found  in  Scott  county,  Va.  There  la  a 
completely  eitcloied  basin  in  which  a  considerable 
creekgather",  and  flows  toward  the  Clinch  Klver,  from 
which  it  U  seiKUHled  by  a  continuous  ridge  alHjiit 
three  hundred  feel  high.  At  the  foot  of  this  ridge  the 
stream  disappears,  and,  as  has  been  \'ta\nl  by  marked 
slabs,  Hows  boaoAth  the  ridge  and  under  (he  river, 
appearing  as  a  sprint  about  half  a  mile  from  the 
river,  and  on  the  opposite  side  of  It.  The  under- 
ground coorse  of  the  stream  must  be  somewhat  like 
an  inverted  siphon.  Tlie  sink  of  the  crvek  Is  about 
twenty  feet  higher  than  the  river,  and  nearly  the 
same  height  above  its  outlet  at  the  spring. 

In  Iho  uune  county  is  the  natural  tunnel  of  Stock 
Creek.  At  abnat  olgbt  miles  from  its  head,  llio  ravlno 
in  which  Stock  Crock  Hows  Is  closed  In  by  s  di«l<nct 
cm»-ridgc  ahoui  four  hundred  and  fifty  (ret  high. 
The  cr^ck,  wbieh  Is  shout  fifteen  feet  wid*^  aiul  tliroe 
feet  deep,  lias  made  an  S-shnped  tunnel  through  Iho 
ridge  ubuul  nine  himdml  fret  long,  and  STersgiugflflT 
feel  in  width.  It  is  iiowberr  kss  tlian  ten  (eel  high, 
rising  at  tlie  entrance  and  outlet  li>  oi-er  sixty  feet. 

The  enlrsncn  is  an  almoijt  |*rfecl  archway  In  a 
perpendicular  rock  waII  which  Is  nearly  tour  huii-tnid 
feet  high,  while  Ihe  '•uHel  Is  In  a  rmisrkable  perfe«l^ 
ly  dome-shaped  rotunda  of  which  about  half  U  want- 
ing. The  highest  point  of  the  dome  is  about  four 
hunilred  aud  llfiy  feet  above  Ihe  creekhed.  Curto«S- 
ly  enough,  when  visited  last  September,  the  c«*k 
sank  entirely  M  Uie  entrance,  and  r«-appearcd  o«ljr  st 
the  Oiillet,  not  a  drop  of  water  being  visible  In  the 
tonnel ;  whereas  during  hi^h  wsier  s  roaring  torrent 
rashes  through  iL  A  prelimlnsry  line  of  the  South 
Allantle  and  Ohio  rttllnwd  bos  been  loratcd  in  tite 
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tunnel:  oiid  Lbey  propofctomahcaforondnry  liiuiiel, 
cultlo^-  an  nnglo  of  the  S  In  Vav  uitturHl  tiiiiiid. 

Thorn  ni'o  ^iiormuut  (|uaiilitivn  uf  marketuble  lim- 
ber tlirouf-lioiil  ihia  whole  arctlon;  cherry,  ivalniit, 
oak,  cliesmuc,  piiplar,  hlokr.ry,  etc.,  grnwing  every- 
where. In  the  rxtrsniH  «uiiiti-wt'Si  of  Virginia,  line 
lajg*  poplats  Arv  found  in  )^iii  abundincH.  In  Slindy 
Valley,  Tenn.,  it  aa  exiciiilvc  (urcit.  ol  nrvcral  thou- 
Mud  iWTU,  In  which  nr«  to  hii  foiin<l  tii<4t  inafcnSfl- 
cont  i>in««,  *TraI)ttit  us  nu  arrow,  and  many  urer  n 
bunilr«d  aod  fldjr  Uk\  high. 

Tbi:  ntiiietal  wonlth  of  thn  vmintry  Ii.-u  JiisI  bi>sun 
taRC«ivcpmp<<ratlciitli)li.  Wllbln  tli«  |iii*l  fi-w  ji-ar* 
the  we  11 -know II  I'ranbL-rry  iron- milieu  Uwv  been 
Opeued,  lli«  or«  from  wliicb  i*  of  vnry  line  qnnllly; 


ftnil  It  \n  claim«d  th;tt  the  *Ani«  body  can  bo  traced, 
aliDvsi  coniiiiuou'ly.  far  nurib  into  Virginia.  Tb«re 
nrr  >everal  copper  mines  In  the  nortli-weiterii  pnrl  of 
North  Cari^litin  wlili:!)  mwaII  only  Ihe  Influx  of  I'apital 
lo  pruddiM  in  lurKV  ijuHiilities.  Gulil  liM  a1«o  Won 
fuund  in  this  lectiun  In  *iunll  Mtnoiiiii, 

Throngtiont  that  part  of  iinuili- western  Viif.-iuiB 
l}ing  nortli-wesl  uf  Clinch  Moimtidot,  coal  is  found 
liialmotlvri'vrr  rid)c«?.and,al  P»cahui)ta«,  to  mined  In 
\\Tge  qu.ititiiius.  Cupper  niid  irvn  bHv«  al8i>  hcftn 
fiiund  ^catlereil  throughout  thli  MCllon.  This  region 
ueedB  only  rullroiid  fACllltlW  to  b«Comft  one  of  Ibe 
riclieBt  diBlritts  lu  tbe  etl*l>  It  can  supply  roiil  and 
limber  iueiiorinoiMqinuiUtie*;  and.  from  all  acoounts, 
iron  and  copper  mining  would  bI>o  be  profluiblt!. 


RECENT  PROCEEDISaS   OF  SCIENTIFIC  SOCIETIES. 


Pnnklln  Inttitili,  Pliibidnlplua. 
FtA.  SO.  —  Hr.  S.  Lloyd  Wl'^snnd  prcsGnl«il  a  (ur- 
ttor  com  mun  leal  Ion  TV»pfCling  the  uae  of  cast'lrOB 
iu  the  cnn*iriicUun  of  Meiun-boilcm;  lliiuitratlng  bia 
remark*  by  bursting,  nndor  hydrostatic  prc*«nre,  > 
modi^l  of  tile  csplodod  (!allin..y  boiler,  ivbich  hi"] 
bfli'ii  the  came  of  a  protracled  legal  conlroveray  iii 
Philadelphia.  Mr.  Wiegand  protested  agsinst  the 
*«-eeplns  con dtni nation  of  cMl-imn  as  a  iiialcrlal  for 
steam-boiler  hend<,  and  espeelnlly  dejirpcated  the 
cHorl  that  had  been  inaile  lo  commit  the  Instilnlc  at 
a  aoientiiic  iKjdy.  to  tnit  nn  exprcMlun  of  opinion 
without  experimcnlal  lerllleation.  On  Mr,  Wiwbing- 
ton  Jones's  motion,  a  reoolulion  was  adopted,  in 
wliicb  tlie  naiionHl  t'oiigresi  1*  urged  U>  appoint  a 
coinmlsilon  i>f  cxpurtJ  for  the  io«iliif[  of  Iron,  steel, 
and  other  mateiialu  used  for  «trutlural  puri»o»e».  and 
to  malce  a  sultahle  approprialion  for  tlie  work  of  tlic 

commirilon. Mr.   Daild  Cooper  exhibited   a  m- 

Hurkably  Rue  suito  of  speclmena  of  direct  life-size 
camera  porlrnilf,  admirahlr  illiwiralSn^  llie  pfyi^reas 
wblclt  has  iniely  been  inaiie  in  dry-plate  photography. 
These  plclntva  were  uken  with  dry  plains  pr*iparod 
by  Ihc  Kftdlwicli  dry'pinte  company  of  New  York. 

Oiaailian  Itutltnw,  Toronto. 
Fhb.  W.  —  Prof,  J.  PLiyfair  McMurricfa  rend  a  papnr 
on  the  ostcoluiiy  of  Aminrus  entns,  onn  of  a  Bi-riii* 
on  the  morphology  anil  development  of  that  llBb. 
Tile  paper  treated  particularly  of  the  liigh  specUllt&- 
tiuaof  Amiuril*,  fminstiiiicwibythe  sniall  amount  of 
carllti^«  in  the  sknil.  and  by  ihe  great  modltlcallan 
of  the  nuuillac  and  n(  ibo  peetoral  and  dorsal  Una. 

PnacBUn  uiciin  olnb, 
JM.  If.  —  prol««8or  George  Mncloskie  reported  his 
rciear«b^!i  on  the  tracheal  organs  of  inteet*,  by  which 
It  appear*  that  lhnir«piraJ  Uliimentsare  not  iiidepend' 
«nt  slnicluren,  but  crenulatlons  or  InwnnI  foldings, 
with  Ibickening  of  tbe  ehlilniiui  wall;  thai  th«  Rpl- 
rail  arc  really  lubnlar,  tliisvired  at  the  line  of  lufold- 
iDg,  and  couUiiuoui  with  tbe  enclosing  wall.    The 


function  of  aeration  is  dlscbaiKed  by  air  passing,  not 
tbrougli  llie  wall  into  Ihe  blood,  but  directly  to  the 
tiMuesby  iung-llke  terminal  cells,  longa^oOetcrlbeKl 
by  I.oula  AKM»\t,  and  shown  by  ilax  Scbultce  to  lie 
«i|>flciaily  abundant  neiir  Uie  luminou*  organ*  of  tbe 
glow.  worm. 

Prof.  H.  l'.  Otbom  reported,  that  in  the  opossum, 
nnllko  tbe  kangaroos,  the  tuperior  and  Inferior  mes- 
enteric arteries  and  coeliae  axis  aricetrdm  acommoit 
trunk  above  tlie  renal  arteries,  —  a  reduelloo  slmllai' 
to  that  found  In  Ihn  monolremcs. 

Prof.  W.  B.  Scolt  stated  Ihal  ihe  hind-tool  of  ibo 
American  iniocenu  Enluiedon  »howi>.  like  the  Eurw 
penn,  the  third  and  fourth  mcialar^al"  fircally  cn- 
larficd,  the  second  .^nd  eighth  very  rudimentary.  The 
liiird  is  borne  entirely  by  tlin  externa!  cuneiform; 
the  middle  cuneifonu  is  ver^' small,  and  coalesced 
with  the  external  cuneiform:  and  the  Internal  Is  very 
narrow,  and  nrticnlateA above  with  the  navicular,  and 
below  with  a  book-like  proies*  of  ilie  third  meiaiar^ 
»al.  The  rudimentary  second  iiielatanuil  Is  wedged 
In  between  Ihe  middle  and  inlenial  cuneifonux.  This 
lyjie  of  tool  corresponds  to  Kovaieviky's  '  iuadaplive 
lype  of  reduction.'  nearly  half  of  the  Ix-aiinfi-iurface 
of  the  tarsus  licing  unemployed. 

Dr.  McCay  called  the  attention  of  the  club  to  a  let- 
ter in  the  lasl  number  of  llie^oAr'nic/i/lirmfn/^rnlopfe, 
from  Professor  Siindberger  of  Wiir^buru.  In  a  |>am- 
phlet  which  appeared  recently  iu  Qetmany.  Mt(_'ay 
li.'ul  attacked  Sandberger  respecting  his  alleged  dis- 
covery of  the  rhombic  modilieativii  of  ipeiikobalt. 
McCny  hns  proven  Ihat  tlie  honor  of  the  di?co»  ery  is 
dun  to  llreltltaupC  of  frelber^;  and  Sandbvrger,  con- 
rineeil  by  Ibe  ample  evidence,  ban  in  bis  letter  ad- 
milled  the  correctness  of  the  argtuucuts  advanced, 
and  signidnl  hi*  readiness  to  witlidraw  his  name 
•spalhlfipyrlle,"and  Kisiibstltmeln  Its  place  the  llralt- 
haupi  lerni. '  salTloHte.'  Ur-  McCay  further  rcportoil 
apon  eight  onnlyscs  of  ar^ll  I  actions  limestones.  s«v- 
eml  of  which  scemeil  ailmirably  Hllrd  for  making  hj< 
draullc  cement. 

Prof.  C.  G.  Itocltwood  and  Mr.  Fine  gave  lynlbetic 
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i]fnioi<*tm|i>Tis  ol  ilio  forniala  tor  ihr  prIienatoUl, 

ODv  avctiuii  b(>l[igiuaJ«  st  will. Mr.  !>iullli  g&ve» 

tt«w  Olid  litupie  di'inoiutnitiuu  nf  ihe  ctlii»c  o[  stKM. 

Mr.  Mngk  gave  a  proof  (or  tli«   movement  o( 

liquids  In  cajiilbry  tnbM,  bnlh  cylinilrlcal  Md  MDl- 

caL Mr.  U.  UcN«Ill  ^i«  a  oipIIukI  for  rtducing 

to  ilie  tnckn  time  of  ubservatlon  a  auriai  of  miiu'um- 
4Ur  nlMmirM  of  dlalancn  nnd  [xxUlna  Bnglp,  when 
oae  vt  the  ohjecu  bas  sucli  a  lartce  proper  motion 
ttiiil  lli»«  qiiajillIliHi  du  nut  vary  pro(>urllouall7  vltli 
tfa«  tlmn. 

flodatj  of  uu,  Humohimtci  butilDU  of  twlmologj. 
Jan.  £^.  — C.ipt.  U.  A.  I.yip,  I'.&A.,  read  a  papar 
on  tbi!  rlw.'.  piv^rvsi,  and  iu«lliuilt  of  tbe  V.S.  \l(»- 
tavtng  icrvko.  The  flrat  urgaiiicrMi  atleinpt  al  Mring 
Ilf«  lm|t«rllli>il  by  wrc(!ka){<>  wat  tn.iiigiinlcd  by  the 
HaaaaelitiMiu  tiiimano  «ociuty  Id  17S3,  l>ui  tho  ima 
Inception  of  till!  II.  S.  Kerrjof^  nan  in  1S46:  and  aiiictf 
that  Iltne,  iti  »pite  of  rcvcraei,  inadrijuate  approprla- 
Uona,  ttc-.,  the  torvloR  han  ilmdltj  nilTani^ed  in  rlTi- 
dency.  li  was  miaIiIUIkvI  on  it«  preMiit  «inlanti)il 
bMl>  in  187S.  nflpr  several  r*aia  of  itTUfq;!^  At 
fitwMiii  ili«  wliole  nainbcr  of  tUtlonx  U  IS1<.  ot  which 
189  are  on  Ihe  Atlantic  coam.  Tb«  following  utatla- 
tJcafor  Itic  yuartiidiii;:  Juup  W,  1S92,  will  show  tbe 
ofBcIency  of  ilie  service:  di»asifr»,3'l.\;  proporij'  in- 
volved. «4.TM,U00;  property  saved,  $3,100,1)00;  pcr> 
>0UB  (iivolvml,  MKy  '•!  whom  all  but  Vi  wcl«  Mvixl; 
t«t«1  exiwiiw,  MM.SSO.Tl.  or  at  the  rat*  ol  leM  than 
tJiOO  per  perion,  wiibuut  coiiilderbig  the  value  of 
proportr  aav»d.  During  the  mora  Inclitntent  montha, 
donf^eruu*  iihort<«  atv  cuiiaumtly  pairol«iI:  and  iiixxi 
diicoveriii^  a  wnck.  a  prujei'tlltf  in  fired  orer  th« 
vmmI,  carrying  a  line,  by  means  of  which  the  Mllnn 
draw  out  a  i-jitdo,  whlf'h  Ihoy  acicuro  li>  the  maat,  and 
on  which  a  ll(»>CHr  or  a  breeches-buoy  i«  ruii  hack 
and  fortli,  by  which  thow  on  board  are  carried  to  the 
■tiora-     Capt.   Lyle  cxplainctd  all  the  di-tall*  of  the 

liMtbodi  iiMtd,  liy  mnana  o(  n  motlnl. Mr.  M.  M. 

Lowe  HxhfbilM  a  iii<jd>'l  fhowlnit  a  method  of  trauft- 
mlltlng  power  hy  belling.  deaigu«J  to  replace  tli« 
ordinary  fast  and  looic  pulley. 

A«daiiy  ot  uinnl  idiiDaM.  PhlUdulpbU. 
J«n,  JJ.  —  Trot.  H.  C.  I^wi«  exhihiicd  a  fip<>cl> 
tsen  of  IIiD'Tilniic  from  Uiati  whli'h  trmlitod  a  lurid 
rod  light  w)i«ii  struck.  iicrati.'h#il,  or  he.it«d.  Th<- 
glow  la*t«l  from  half  a  Bvtoiid.  when  liglilly  alruck, 
t>i  a  mitcli  longer  tlnic  aa  tbe  mult  of  a  blow.  On 
exHiuinatlon,  Ihr  ■[•(^Inirn  provr-d  to  be  an  alniott 
perfectly  ptire  carboruilv  of  Diiic.  willi  but  a  slight 
percentage  of  Inipurlliea.  It  is  luuie-griiited.  while, 
and  crystalline,  the  :,'i''iua  being  but  ilighily  coherent, 
Ihuf  Kiving  Ibc  rock  the  appcaranca  of  a  ao(I  sand- 
stone. It  crumbk'-t  eauily  between  ih*  dnisi'rs  form- 
ing a  coarse  aatii).  When  bcatvil  In  a  glass  lub«  over 
tk  flame.  It  glows  with  a  deep  red  liichl.  which  kits  (or 
a  minute  ormoreaflrrnithdrnwlng  the  Dame,  .\fier 
two  or  three  heatings  the  pho*pbnr««cent  property 
dttappvars.  A  ftearch  t>iroii)th  the  collection  of  the 
academy  for  limesloaes  having  Btinllar  properties  re- 
aultnd  In  finding  spectmeits  from  Koghberry,  India, 
which  |tKiw«d  with  a  atrong  yollow  phoaphoreaceucc 


w1i«n  lieatml,  although  no  aucb  effect  wan  prodaced 
by  scralchtnjE  or  MrikfiiE,  li  waa  of  creat  liit«ie(it  to 
find  Ihat  the  Indhiii  linicston*  alone,  of  all  In  the  col- 
lection, bad  the  preci-e  external  chnracicn  of  that 
from  Diah.  ThU  slmlUrlty  Is  more  ttian  a  ooinct- 
dence.  It  coiillnns  IIor<|ii#n>l'!>  view  that  plioipfaw- 
reii'c'ice  drjwndt  upon  physical  rather  than  cheiiikal 
condUionii.  In  the  rocki  referred  to.  It  ii  prolKibly 
dependent  upon  a  disturbance  of  Iheir  loosely  aggre- 
eaied  cryaialllne  ptirttclea,  whether  sach  be  produced 
by  perciusion,  friction,  heat,  or  decrepitation. 

Dr.  J.  Leidy  conimunicaicd  (he  results  of  a  recent 
trip  made  to  .\llai>llo  City  for  tlie  purpn«e  of  collect- 
Inf  and  studying  souiv  of  the  life-toniia  (brown  up  on 
tbe  bc.ich  by  the  slorm  of  Jan.  8.  Tbe  shore  at  the 
hisbest  line  reached  by  the  tide  was  for  miles  oovori'd 
with  million*  of  biubots  of  the  ennimon  beach-cUni, 
Mactr*  aolldlaalmo.  lumanyplsce*  ih«y  were  closely 
packed  together  In  eitenilre  patches.  Besides  those 
risible,  It  Is  probable  Thai  at  loose  as  many  morv  war* 
covered  by  the  tand  thrown  up  at  tbe  aame  time,  or 
bad  burled  ihemselvei  In  tJie  beach.  Until  this  evi- 
dence o(  the  storm  he  faiul  no  *uspldon  that  tlie 
mollusk  was  so  cxoeedlngty  alnindant  on  the  coa4t; 
thongh  ha  liad  b<^vii  uell  aware  that  II  was  I'ery  com- 
mon,  having  repeatedly  seen  larv^  igiiantilies  (brown 
on  shore  under  similar  circuinstoncea.  With  the 
Maelnt  were  othef  mallnsks.  which,  although  nu- 
merous «iioiigli,  appoareil  (»  tw  few,  compared  to  the 
former.  These  were  Fnltcur  ciirica.  and  F.  canalicu- 
lata,  Xatlca  hcro»,  N.  dupllcata,  and  K.  obsolcia. 
Ilrrmlt  crab*  were  also  nbiindant,  —  Eupognrus  pollt- 
carl*  In  the  shells  of  XatlcA  and  Ftili^r,  aiul  E. 
[onjticarptis  In  shells  of  Kotlca.  Spider-crabs  were 
couimon,  and  a  few  half-growti  borseslioe-crabs  were 
also  observed.  Some  btinchM  ol  the  eomiBon  edlblt 
luiliM'li  worn  GollactMl. 

It  teemed  remarkable,  on  the  olber  hand,  that 
■ome  of  (he  commonest  mollusk*  were  coiitpicuous 
by  their  absence;  tew  or  no  oyaiors,  clams  (Venn* 
mercennria),  *()nlrt-cl>tns,  or  hor»e-mtitiels,  having 
been  s«en.  Scarcely  any  traces  ot  antielld*  were  ob- 
served, except  masses  of  dead  Sorpuln,  There  wore 
also  no  ccblnodorm*,  except  one,  Caudlna  nri^nata, 
which 'xciirrett  at  tome  place*  In  cousiilerable  num- 
bL-rs.  It  u-as  believed  lliat  this  was  the  first  lime  the 
animal  liid  been  observed  on  the  coast  of  New  Jersey. 
Tbey  usually  range  from  three  to  four  Inchi'a  In 
leuKlh,  but  tereral  were  found  upward  of  nix  iiiche>i, 
and  over  an  inch  in  diameter  at  the  thicker  portion 
of  the  body.  They  present  but  little  rcsemblnDce  to 
the  fiyrm*  commonly  recognlied  ai-  fcblnmlrirni*  or 
fteo-urchlns,  looklns  much  ilkit  Uree  Hvshy  wurmH. 
Diseeclion,  however,  at  once  reveals  their  true  rela- 
tionship. 

It  Is  an  InierMtlng  question  a*  to  what  becomee  of 
t.he  vast  quantity  of  Mactra  and  other  shell*  Ince*- 
itantly  rati  on  shore.  SUinns  annually  oblige  the 
ocean  to  eoulrlbute,  from  its  liwxhanallble  stores, 
tnullltiido  of  mollusks  and  other  animals  to  the 
aandy  beach.  By  eipo*iire  lo  the  lultiicnca  of  the 
weather,  the  air,  the  sun.  the  raro.  frosts,  and  other 
destiucliveiullueucea,  the  calcarvout  shells  am  broken 


268 


SCIENCE. 


TM.  m.,  Ko.  fi&, 


and  deeompoMH].  and  In  »  compamiivtly  fuw  yaan 
entirely  diiRpp(;ar.  Carbonic-  nol<l  nf  tlit!  rnlii-walrr 
must  be  a  jioMnt  oxent  In  llit^ir  ultimate  aotullun,  a* 
it  perootatM  UiruuKti  the  (kuiI.  Willie  the  Iwacb  re- 
ceives it*  cuiulADt  nuppliea  ol  >hv]U.  no  IrwH:  of  these 
i»  to  be  tniiii<l  In  the  innd  InitnnJlBE^ty  back  of  liie 
shore,  wlitch  in  tormtr  timp*  receiied  tli«  »»ni*  In- 
eessHut  (.'untritiutioDt.  For  ainiilsr  n'^toiin,  iiu  itoubt. 
ulcAreous  fossils  are  com  para  Li  rely  raiv  in  siind- 
tiUtae*,  iliough  In  lunny  Ciura  tbnlr  ImiimMlona  nre 
well  pretervcd. 


.VOTES  ASh  SKWS. 


LtiDinaLiKiiiiKouTof  Lippttodt.ln  W<vitph«]l*,  ia 
UldMVorliis  to  obtnln  tiiibicrlplloni  from  nil  connLrica 
toMtablish  A  roeRiori»l  in  botiur  i-f  ih«  ial«  Dr.  Her- 
mann Muller,  whose  binui^pby  itaa  bricfl;  given  in 
No.  3fiof  Sdrnfe.  The  income  i»  to  he  applied  lo  tbcr 
tilppnrL  nf  111*  fjimllf  dnrlng  ihe  )I(r  at  bl*  widow, 
■Dd  there*fwr  U'  aid  »tuil>'nw  of  Ibe  ii.tluriO  »clcncej> 
educated  at  the  publlu  Hchoul  of  Li|>pitiulL 

—  ProfiTBHur  John  I^Coiite  him  coiilributed  ■  lerk-i 
of  pbytlcal  iitudiM  of  Lake  Taboi!  (o  the  recent  mini- 
bur*  ■■(  rjie  Owrianrf  tuiinlhlu  (.Snn  Pran-'lRi'ii),  In 
which  he  suoia  up  whiii  In  kijuwn  of  the  Ink--.  u>id 
mggeals  lined  of  work  for  studious  observers  to  fnl- 
f.iw.  TUe  gtvaiest  depth  »oundwl  waa  slxli-on  hun- 
dred and  forty-fl^'e  fpd.,  and  the  lowest  (cmijnrntnn' 
found  WHS  at  the  botioni,  W^.'i  V.  Like  most  deep 
lakei.  thU  one  does  Dut  freeK«,  becnitse  iht-  winters 
arc  not  long  or  slrong  enonjrh  to  rpdiicc  it»  en  tire  -vol- 
unio  Ul  a  cold  below  thli  ii'mpernlnrc  of  inniliniim 
density.  The  iraii'|iavpricy  and  coIit  of  (he  water 
ure  discussed  M  length,  and  au  abstract  of  the  rei;eiit 
Swim  iliidlea  af  Iftkb-osclt lotions,  or  .lefr Am,  is  given ; 
ae  Ibcre  l«  vver^  reJuon  lo  suppose  thny  miiat  ncciiT 
in  our  lake*,  altbougli  not  jet  recognised  here.  Ac- 
cording lo  the  luotl  reasouiLble  esliniates  of  ineao 
dfiitb.  the  duKlion  of  the  longitiidinAl  tclr.hr  at 
hnkv  Tulioe,  (■alciiUted  hy  Fori'l's  foriiiiiia.  wniilil  he 
elghteeu  or  ntneteAn  in1iiiit>>#;  and  of  the  iniitSTFrse. 
about  thirteen  minulen.  The  hike-basin  is  regnr-ded 
na  n'pileation  hollow '  or  trough  prodnccd  between 
IW"  iidjnreiil  and  parftllel  moiinin-ln  rangi'a. 

—  K.  and  P.  N.  S|H:iii  announce  a.«  In  preparation  *  A 
blsiory  of  electricity  and  of  th«  eleciric  telegraph,' 
Vy  J.  J.  FaJiie. 

— Meam.  Biirry.  ao  old  vine  and  coffee  nrra  of 
tjOndon,  bave  since  the  middle  of  ibn  liut  cpntnry 
kept  a  scale  for  the  Binii*eini?ni  of  their  ciutoineni. 
The  result*  of  the  weUiblni^  have  been  regularly 
entered  in  bi>ok»  kept  for  the  purpose,  together  with 
the  ages  Hnd  any  cvtuirka  eullnd  for  by  the  clotlilnn 
or  other  coudllion  of  tbi  person  wnlgheil.  KrancU 
Oalton,  iu  histeai'ch  ronutlsticil  infomialiou  of  the 
progress  of  man,  has  eiaiuiaed  these  ri^conli.  and 
publlibed  A  uotke  uf  the  rrsulta  in  Nature  for  Jan.  17. 
The  w«lKhIsof  the  nobllUylineapeoially  Htiidled,  mid 
they  ahow  Uiat  the  variation  in  welnht  of  this  cInm 
during  Uie  year  haa  steadily  dedlned  iu  the  post  hun- 
dred yean  from  seven  l«  live  pounds.    Kot  onl*  ta  tberv 


this  evidence  of  a  more  regular  and  hcttltli;  life,  but 
the  age  of  grealesi  weight,  wlilch,  with  the  genera- 
lion  from  I"*'  lo  l"8i',  was  r«ached  at  torty-(tve,  be- 
ine  at  thai  a^e  about  siileen  |K>uiids  more  than  tli« 
weight  of  the  ISO0-IS2I)  genention  at  the  same  age. 
White  from  that  age  Ilia  «ntlro  generation  docllnod 
In  weighu  the  tiibW  show  thai  the  English  nobility 
bum  in  the  early  part  of  this  century  cuntinued  to 
Increase  in  weight  till  at  least  their  seventinlh  year; 
at  their  sixty-second  year  reaching  Ihntof  their  grand- 
parentsot  thesaniei^re.  wliohadbfieuKrawin)i  llgbter 
fur  nearly  twenty  yean,  the  later  neneratSon  rising  In 
weight  at  almost  Ibe  same  rate  at  which  the  earlier 
declined.  The  men  of  tlin  last  century  seemed  to 
grow  stoiii.  in  early  manhood,  then  to  fall  off,  while 
those  ol  the  present  increase  »t«u<llly  with  their  aj[e. 

—  Prof,  G.  Seguenzu  coiiliuues  his  studies  of  the 
quaternary  formation  of  Rlxxolu.  tlis  last  coiitri- 
butloil  Is  devoted  to  tli«  Ctalracoda,  and  comprlaca 
about  tliiriy-two  pages 'inarlo,  wltlianexccilcni  plate. 
About  thirty-live  sjieciee  are  nientioned,  and  more 
are  lo  follow.  Ten  species  are  well  figured.  The» 
oftpii  eii'f^nlly  ornamented  Utile  creatures  have  on 
eiionno<i«  rnnee:  some  of  the^e  Sicilian  fofwils  lielng 
coinnioQ  to  Norway.  New  Zealniid.  and  tiicily,  either 
llWiig  Dr  fossil.  A  number  of  new  species  arc  de- 
scrilwd. 

—  I.aii^  signatures  of  the  Proceeding*  of  the  0.  S. 
nntionni  niusetiin  contain  a  calalopie  of  nioltusca 
and  cchlnoderm.iia  dredged  on  the  coast  of  Labrador 
by  the  pupcditlon  under  Ibo  direction  of  Mr.  W,  A. 
Stearns  in  18S2.  This  list,  which  Is  can>fnlly  Minu- 
tated,  covers  eleven  I'agei,  is  llhistraled  by  a  plole, 
and  It  more  complete  than  any  thing  hitherto  pub- 
lished. It  It  due  to  Mi*s  Kathedne  J.  BtiiJi  of  Neir  M 
Haven.  This,  and  anolber  paper  by  Rt.>«a  Smith  in  I 
the  same  issue,  would  seem  to  indicate,  that  at  last,  if 
anmewhnt  tardily,  women  are  about  to  claim  thj-lr 
share  of  work  and  honors  by  aerloits  lociioglcn)  in- 
vest i|:stJon  8. 

—  Uerr  K.  J,  Knueherg,  who  ha*  been  eiaminittg 
the  Angara  River  between  Yeniseisk  and  Irkulak  at 

the  rei|neit  of  .'^IblrlnkotT.  has  returned  to  SL  P«H>rs- 
burg.  He  reports  tliat  the  rajiids  which  Obetmct 
navigation  on  the  upper  part  of  the  AnKara  ma]r  b* 

eaally  removed  so  as  to  admit  of  regular  trafHc  <iu 
this  lm|>ortant  Siberian  waterway. 

—  In  a  lecture  by  the  Itutslan  ncadeinician,  Fr. 
Schmlilt,  on  ttie  Wga  voyage,  the  author  sees  slron{[ 
leasoni  for  doubllnu  thi!  sniii'iiine  view  of  Norden- 
sklold,  that  commerce  may  gcnemlly  or  even  fre- 
<|uenlly  Dnd  a  waterway  along  the  enaaia  of  the 
iiiibenaii  Sea.  He  ivcalla,  amoiiK  oIIict  evbleiiec!,  ib» 
ex|ierience  of  Rakhinanin.  who  wintered  tifion  at 
Splliberiien.  an<l  not  less  than  twenty.slx  times  in 
Novaia  7.enilnla,  and  who  found  the  way  to  th« 
Venisei  open  on  only  fl™  occasions. 

—  A  society  of  nalnrai  btatory  has 
at  Sedalia.  Mo.; and  an  addrvnh  by 
Indicating  the  objects  specially  in  v 
lo  the  Sedalia  iJaili/  iti-iaoi-.rnt  of  t'el 
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■  A.  Samp«o«i, 
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—  Id  leXi  tbc  BriiUh  Room  of  Common*  orteraa 
an  Iniulry  ror  Una  purjidae  of  uoerUlDlng  "Ui«  bMt 
m«ui«  of  extending  h  knowleilge  of  tho  sris  itiiii  of 
Utc  principle*  of  deilsn  among  the  people,  ctpcclally 
tta*  (OBtiiifkelurins  populntlnnof  llin country."  The 
liUMdIeM  uuui>cue  of  t!io  Imiuiry  wu  h  ai-bool  of 
dvstgn,  wbich  l>«g:tii  tt^  exiiilviipe  tti  June,  IS31.  vlUi 
Ml  >ppiopiifttion  of  flfteitn  hundred  pounds.  From 
tble  lu«  davclopod  *  Thn  scIimicr  and  an  <le[iariinRn%' 
wbieh  WM  formally  creawd  in  I8S6,  end  hn»  iiov 
ander  its  coDtrol  iium«  twulVv  difftMvut  iuilttulions, 
of  which  the  moil  noted  orr  ibe  South  RmsinKton 
HlUenin,  lh«  NetlnniU  art  IralnlngiKThnnl  (Iransfemd 
to  Souili  Keuaiu;;t»a  in  lt<S&-&T),  end  the  Xormel 
•cboolof  sdunce  and  luyal  schoolot  mines (re-ufsau- 
laed  a*  one  iniiituiloii  In  1881).  la  addition  to  theae 
echoobk  mitnoiiiiM,  etc,  tho  dGpertmont  mainlalnx  a 
wjiuia  of  iasiructlon  In  ncience  end  art  that  «xiend« 
orer  tli*  United  BlnEdoiu,  and  in  1SS2  tuiliracird 
077,707  pupiU.  of  whom  fi!i,ASI  ntlrnded  Kli^nfc 
■choob  and  cla«iRi,  an<l  iWO.^lll  reeclvcil  Innlnictlnn 
la  aR.  Tl>e»e  niiailKi'e  do  not  includci  the  atT«iidaiii« 
upon  tbe  teetUM  given  under  the  auspicei  of  the 
dopanment,  unounlliig.  duriiij;  thu  ycnr.  to  )t,sss. 

The  Appropriation  for  tlio  y«ar  ending  Mnreh  ill. 
iSSS.  vaa  £351,400,  while  the  dnpnnmeni  dlhlxiiftAd 
during  tbe  tainu  tfino  X34fi,363  U*.  7(1.  The  ^raiila 
for  baildlDg  are  not  included  in  these  eitiuuite*,  ai 
ttiey  fami  throngh  llcr  Majcity'a  ofRft!  of  worka.  It 
will  re*dlly  be  eeen  cliat  thi>  Rclicitin  nf  Inslnictlon 
■nd  examination  malniainvil  by  tiie  department  ba« 
K  pomefn)  efTect  upon  the  development  of  wieneo, 
pare  and  applied.  While  U  vm  the  only  Important 
ayeot  ooDcemed  in  the  irorlc.  It*  dicta  piuuDd  without 
oppoeillon:  tiotr  thai  other  InttilurE'inH  havn  (aIc«d 
np  the  Bervlf*.  piirlicularly  Ihe  City  iiud  gullda  of 
London  Inttltute.  the  method*  of  the  department  are 
oJoady  ecmtlnljieil,  and  not  a  IIUIr  ndv*r«R  crltltdani 
U  beenL  On  :ic(.'uuni  ot  the  nyM^iii  of  uKutni  nation* 
and  gnuilB.  elementary  l^achem  are  particulurly 
watchful:  and  thi»  year  they  have  bren  i-ery  pro- 
nouDcerl  in  their  complaint*.  It  U  iirtti'il  by  thnm 
tbat  tbe  papen  >el  for  eieoit'iilary  puiiiU  Mre  iuiprac- 
Ucabie  and  unfair,  betraying  tutul  ignornnce  of  the 
eapaeity  and  comlltlon  of  the  cla»  of  puplli  to  hi; 
Ir^tnl.  A»  a  nwull  of  the  wldc-ipitiiul  illisailsfaotlun, 
a  union  of  lexclien  of  ■cteuo«  and  art  wu  eflecl«d 
la^t  Jnnp,  wboK  objuL-ts  are,  1".  the  ndTJintement  of 
the  profeesion;  'i'',  Ihe  redreu  of  grievance*. 

Tbe  prveidency  of  thl«  aMociation  for  a  year  ha« 
been  accepted  tiy  ProfMeor  Huiley,  who.  perliiip*.  ot 
all  Bngllth  (cientific  men,  ii  beat  fitted  to  ^ve  coun.iel 
on  tbe  educational  nupecti.  An  leience  examiner  and 
pcasldeDt  of  the  Normal  school  of  scieo'^  n,itd  rajal 
•diool  of  mine*.  ProfMsor  tluxley  has  every  edvaiir 
tage  tor  undentMiding  tJie  alms  and  motives  of  the 
department;  while  hi*  relation!  with  the  City  and 
gnilds  insliliile  and  wllii  the  Royal  socioiy.  of  whieh 
be  I*  preeideai,  preclude  the  iHiMlbilltv  of  narrow 
elewe. 

Kotliing  li  ire  freely  conceded  in  England  at 
tliU  ttin<!Vftn  -bo  Imporlancjo  of  lound  Instruction 
wbicl)  sloweu    >  eflorl*  recently  mude,  tlirough  the 


Royal  eommtarion,  to  aMerialn  the  provlalon  for  Ihle 
wiTk  upon  the  continent,  have  be«a  noted  In  this 
country.  It  ta  not.  perhapa,  no  generally  known,  that 
the  English  autborilice  Nttiteh  great  [nponance  to 
what  wn  am  accomplishing  In  the  wune  direction. 
It  liae  b««ii  repealMIy  Mated  thai  Atneric-a  itirpasee* 
England  in  this  reipect.  In  a  public  address  last 
November,  Dr.  Kerr,  her  Majcsty'i  nentor  Inspector  of 
school*,  after  an  account  of  tlip  leadinK  Iniiiiutlons 
of  Oennany  whlcli  he  bad  Jn^t  visited,  added,  that  he 
believed  IhP  lineel  sclraee  school  of  the  world  was  at 
St.  Louis,  America.  In  his  addroa,  Dec.  I(i,  on  the 
occasion  of  the  diitributlon  of  prUe«  to  the  Hitidvnts 
of  Pinsbary  technical  coUoae,  Profea»or  Huxley  called 
atl«nliun  to  tli«  fuel  Ibut  uti  the  American  side  of  the 
Atlantic  there  was  a  people  ot  the  same  stock,  hiond, 
race,  and  power,  aa  the  Rngllah,  who  would  run  them 
hanler  than  any  eoiupotliora  had  hitherto  done, 

We  were  Indeed  earlier  than  tlie  English  In  making 
pruvlsion  for  the  new  deroandi  in  loodcrn  education. 
The  Rensselaer  polytechnic  echool  dales  back  eleven 
yeara  fram  (he  Hoiiee  of  Commons*  Inqulty;  end  out 
of  eighty-six  schools  of  science,  tabulated  In  the  last 
report  oil  the  commissioner  of  education,  twenty-two 
were  organized  prior  to  1AC3,  the  dale  of  ih«  muob* 
abused  iand.grant-  The  slate  an>rapelatlvna  10  tbeM 
iiisliluliotis  for  tJie  year  are  esllnialed  at  (2(18,010,  ft 
small  proportion  of  (heir  total  ejcjKtise.  The  Icciure- 
Sfstcin  maintained  by  tbu  Drlliah  dcpnnmeni  of  tci- 
ooca  «Dd  art  is  a  feature  tliai  may  be  studied  with 
praAt  in  this  country. 

—  The  subject  of  the  preparation  of  catal<4piea 
of  the  meteorotogleal  lltcralure  o(  dtlTerent  couu* 
tries  was  disrniMed  by  the  meteorological  cettgrese 
of  ItiiEue  in  1879,  and  ht4  been  repeatedly  consid- 
ered in  the  sesBlona  of  the  iulemalional  commllloe. 
At  the  lost  meeting,  held  In  Copenhagen  In  1883. 
It  was  decided  that  "  the  prosjiects  of  the  prejinra- 
llon  of  a  general  catalogue  of  ineteuraloglcal  blhll- 
ognpliy  were  not  favornble  to  its  execitllon,  and  that 
the  only  action  for  the  committee  to  take  wi»  to  in- 
vite Ihe  heeda  of  the  ditTerent  insiitutes  to  prepAre 
cataloguee  of  the  meleorolu^ical  litcralure  of  thotr 
respective  countries."  The  Arst  publication  to  ap- 
pear, in  accordance  with  this  declilon,  is  ll>e  work  at 
Dr.  Hetlmun.  This  deserves  moiu  than  a  passing 
notice,  on  account  of  its  special  merit,  as  well  as  the 
peculiar  cluracCeri sties  which  make  It  mocb  nor* 
than  a  simple  catalogue  of  scientific  papers  and 
obsorvMloms.  It  la  limited  to  tlie  country  of  Ger- 
mftnj,  and  treats  of  the  work  of  the  German*  In 
meteorology  from  the  earlieit  times  to  the  year  1S8L 
The  greater  port,  containing  seven  hundred  and 
forty-fonr  pages.  Is  devoted  t"  a  litl  of  the  •cicntific 
pa|>en,  arranjied,  lirsl.  sccordinj;  to  authors  and  InsU* 
tutious.  and.  second,  according  to  subjects,  in  the 
fonncr  division,  whidi  includes  the  names  of  about 
thirty-four  hundred  persona  and  elglily-lliree  Imn- 
drf^d  memoirs,  avatuabt«  chsr»cieristl«  b  Uie  eon' 
deuaed  biographical  sketch  of  each  author,  usually 
but  a  tew  linen  in  lengtli.  Tlie  latter  dlTlalon  la  of 
spficlfll  value  to  those  who  wlah  to  know  what  has 
been  done  In  special  subjects  of  Inresligatloa. 
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Tbe  s«conit  part,  of  a  biindred  itnil  tnenir-three 
pagM.  IB  cli?vol<^  [o  iiicicurologldl  olMervatioii*.  au<l 
canutni  indiccn  amitgi'd  iiccording  to  lUtiotis. 
counlrllu,  ari<t  obscrrcr*.  The  thini  pari  Is  liUIorl- 
c»l,  anil  i-oiilaltis  irn  uiittine  Qf  Ihe  lilatoryot  mt-inor- 
olo^cal  nb>«rvaliotiH  in  Uvrmauy  lit  T.li«-  jti'^Fiitiil  time, 
fallowed  by  chTDiioIogicBl  ntid  tiB(i9tt<uil  lablm. 

It  aeei  not  bo  Mid  ihnt  the  work  of  Dr.  npllmitnn 
in  of  ereu  «ahi«.  atnl  will  be  *  in*(iil  wwk  of  rc.f*r. 
dice  for  i<iutl«ni>-  li  is  suiiiewliut  of  n  ili'»ppi>iiit- 
miMil,  liowuiPT,  to  Hod  that  lUe  work  iu  strictly  ooii- 
(liied  lo  GiTmnny  and  GcmtnTi  ntillinrs.  imlvad  of 
iiicludini!  all  iii^teorolotttd  uTlInn  who  make  iiic 
of  Ihi-  Gvnuan  lauguage.  On  aC(?oiiiil  of  Ihlx  limita- 
tion. .\u«irin  l>  uot  reprc»eiil*(l,  ilimigb  tlic  jmrt 
iHirrii'  liy  tliat  i-ounlry  In  im-lcorolojiical  work  of  a 
Wlih  ord^r  Ih  to>day  lo  jironiluriit.  A  (iinllar  cnta- 
lofrtip  for  iliv  lutier  coiiuiry  U  needed  lo  (mpplemnnt 
th<!  work  of  Ilrllinanii. 

— The  Now  Rcbrldci.  ilineovurrd  by  Qiiiron,  siid 
Siqdored  bj  Bon^-'^lnvlllR  and  by  Cook,  remained 
aaglMtcd  uulil  Ibe  falliiin  of  nandal-tTixid  In  Cbliia; 
and  t1i«  J\fed  of  Inburern  in  Ibe  oultuii  plant»ti<'iis  of 
Anslralla  anil  Fiji,  brouglii  Ihi^ni  aipiiii  inio  nolioe. 
Mr.  Kr)l»irJ"l  mlaiM,  in  the  Btillrtin  of  lb«  Pii^nch 
guufirapbical  soflMy,  llic  Mory  •'!  a  vl»lt  lo  tlie«o 
iRlandiiiitliL-pL'vncli  vessel  luSe^uil,  Of  lite  naiEvea 
of  Tamialhi)  wrilernajn),  '  Ai  iverv  tbf  inilivinof  lliis 
Island  !ri  llie  day»  of  FoWcr  and  Cook,  inch  are  they 
tOKlay.'  Tlieir  dnw*  li  a  eincliire  only.  arrangivT  In 
cluiiiay  fasliioii.  On  rli<'  lAlnnd  of  15HijdivK-ti  h  a 
novel  (aahloH  of  exMliilini!  wi-allll.  The  liotisoi  in 
a  pallfjide  faee  iha  centre  of  ihn  ipaee,  wlileli  \g  orna- 
iD0iit«i]  with  po»l«,  ulicreon  hang  dri»d  h"|j«'  j«w«. 
Now,  IU  veallli  Ilivre  o>ii8la[s  In  Ibe  abundMice  of 
twine,  Ihere  is  tumo  Tuiiity  in  showing;  huw  many 
one  ba«  ealen.  Tbe  Imiiaei  on  thin  Island  are  innch 
better  [bun  tbnee  on  the  neighboring  laland*.  Moro- 
ovet,  a  certain  nuiubor  of  eonslrnctlona  iip|i<'iir  to 
tcrve  [he  pur|xitcu[  meelin^BOrof  iilMriiiijpruvisioiis. 
A  IlliK^  dUtnncc  from  Ihi^  b ousel  were  itinny  trunks 
of  In-i^!  fd.'Lnli'il  ill  Ibfl  earth.  Kacli  one  of  them  hni 
at  its  up|wr  ■•Ktroully  two  hoka  eomintinlcuclii);,  atid 
(heir  surfntes  nre  uruanLcuteit  with  carved  devices. 
Each  ot  iliese  trunki  is  u  veritable  Inslrument,  uiid 
their  tiolrin  forms  an  orcheslrA.  The  repoi-t  of  Mr. 
Itoberjot  is  full  of  inlerttling  In  form  .it  ion,  and  sevccsl 
short  vocabnlarics  ure  iiiveii. 

—  Dr.  Daniel  G.  Drinton  haa  piiblislied,  in  the  Folk- 
lorr  jnunxal  for  Aii^fiiiit  last,  n  paper  on  tlie  fnlk-lorc 
of  TuL'Btan.  found«d  on  iinpnbtialieil  material  wbl«h 
hbs  (allcD  intu  bis  haiidB.  A  very  inlereslini;  fad 
brought  out  by  the  author  ts  ihe  curious  mixture  of  the 
old  pajfanltrii  with  ohrUtlonlty.  In  the  language  of 
Garcia,  wliti  ref«r«nce  lo  the  converalon  of  the  na- 
tives, 'the  only  diflvr«nce  was,  that  Ibo  natives  were 
changnd  from  pagan  idolaters  to  chriBlinn  idolnterii.' 
The  ancleDI  impndnf;  rltuala  hove  paised  awiiy;  but 
the  belief  in  sorc«r«r*.  wllcbci'att,  and  magic  it  tw 
atronf  as  il  ever  unti.  Tlie^e  wl*«  men  djvluc  with  a 
roelt-CTy"lal,  and  have  great  iuduciicH  over  growing 
cropi.     Hie  toui'  cardinal  polnta  are  named  nfUtr  thu 


(acred  four  (pah-ah-tun]  uf  tfae  ancient  reliftioD,  and 
also  after  four  sxlols  of  the  catholic  calendar.  These 
piiinti  of  till!  eompasA  are  atao  the  sejits  o(  the  winds, 
and  are  dnnoi'd  by  i>ep>ral«  colore.  There  Mill  coil* 
tlnue  ti  b*  r«lic«  of  an  ancient  tumi  of  lire-worth  ip. 
Another  of  the  modern  ceremonies  whiub  is  imbued 
with  the  notions  coiunion  to  primitive  peoples  is  tlic 
'toast  of  thr  fond  of  the  loul.'  Along  wiili  these 
there  are  many  minor  *nper»litlon«  connected  with 
the  srowth  of  crop*  and  fniiis.  Mi'u  and  women  are 
alike  posaeued  of  this  inogical  power,  which  fact  it 
coiiflnneil  by  a  witch-story  recited  by  Berendt. 

To  the  Mnya,  the  wond*,  Ibe  air,  and  Ibe  darknfM 
are  titled  wllb  luyBieriouH  beinjrt,  who  are  «ver  readT 
to  do  him  injury  or  service.  ,\inoiig  ttaeoe  beln^ 
the  nirisi  familiar  frlendlf  aplrlts  am  tbo  Balamt. 
They  arc  great  smokrra,  and  th«  shootln2-«tAr*  an) 
Mippoaed  (o  he  hitgn  cisar.siunins  thrown  by  Ibeitt 
down  the  sky.  Another  spirit  is  Che  I'infc.  'tbe  man 
uf  the  woods.'  a  hup-  fellow  without  buneti.  Another 
ugly  cuttomer  is  Culcalkin,  'tbe  prleil  without  a 
neck.'  There  are  alKo  dwarfs  and  Inipi-  to  worry  tbo 
poor  Maya,  the  inoal  common  Hmonu  whom  are  Ihe 
H'hi, '  the  strung  clay  ltuaj;es ; '  the  t'hcin  Pat,  '  little 
hoy:'  the  X^Mim  Ihoroch,  'the  feminine  imp  who 
niagnillea  the  sound  of  the  apindtc;'  X  tabal,  'the 
(fnmaie I  deceiver;'  and  JT  '/'Ao'iCAutiiiii, 'MlatPonitd- 
thivstoues.'  Many  Eujierstiticins  clinic  around  the  aiil- 
mat  world  also,  and  the  aorcercni  often  cluim  the  power 
oC  changing  themselves  into  some  animal. 

— Tho  prnject  kJ  riitiiiig  rb*  P-^rokop  Isthiuut, 
ivliich  unities  the  Krimea  to  tbe  mainland,  has  been 
approved,  nm\  ctis  chle(  iiueitlon  now  under  dliciui- 
slon  la  the  bfit  mnnnnr  of  obtaining  the  necnstarf 
(nnd»  tor  corrylnu  on  Ihe  work. 

—  The  extensive  coUccUon  of  mammal*  obtalnp.d 
by  Mr.  .1.  C.  Zcledon  In  Costa  Hlca  ban  been  for- 
warded to  UeMn.  Goilman  and  Sulvin  in  txindoii,  to 
be  used  tn  their  work  upon  t]ie  BMogla  CenlralU 
Amnieatii. 

—  The  tre.ily  for  nettling  tbe  ltii*ii(.-Perfi|au  frou- 
lier  ha*  bMU  decided  U|H)n.  and  the  work  of  settling 
certain  doubtful  points  in  regard  lo  the  boundary 
hns  been  going  on  during  ibe  p.ist  seaanii.  Th« 
treaty  rerognlxi^s  Mrrv  as  Kuislan,  aod  KelatI  and 
Uilir^  as  Persian  ftriiory,  but  remain*  subject  lo 
luodificaiion  in  minor  details  aoDRequent  upon  the 
surveys  now  in  progri^si. 

— Tbe  nemalodi.lremaloda.  and  acaiithoccphall  col- 
lected by  Kedlschenko  In  Turhvilaii  bavn  befin  worked 
up  by  von  Linntow.  There  were  a  hundred  and  nin& 
teen  alcoholic  and  forly-lSve  microscopic  pre|)aration*, 
reprejentlng  niticty-sevcii  specIcA,  of  which  IhlrtJ- 
»lx  wer^  n?w.  Th»re  w»«  one  Dew  g«nu#,  Aprucla. 
Forty-seven  apeclcB  are  known  from  otJier  parts  of  th« 
world,  five  being  cosmopolitan,  and  fourteen  knowD 
In  Aincrlea.  Europe,  and  Asia.  Of  Ibnie  l««t,  eleven 
Intent  nian  or  domr>tlc  animaU:  hence  their  dUtri* 
bulioii  is  probably  artlHcial.  With  our  present  Im- 
l<erfect  kuuwied^,  it  is  impoeBibie  lo  atudy  tba  gao- 
grajihical  diaiributlon  of  helminth*. 
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COMMENT  AND  CRITICISM. 
Ik  tbe  rapid  progrese  which  animal  morpliol- 
(^  has  be«»  inakitig  in  thU  i-uuiiln-  during 
ttie  put  few  ycun,  wv  douiil  nliclhvr  tlii;  vt-rU^- 
brat«a  hare  had  tbeirdue  share  or  attention. 
With  the  exception  of  Cornell,  we  believe  that 
the  larger  labovatoiieB  are  tiiriiiog  their  stu- 
dents )>Hneipally  to  inveatigalion  among  the 
iDvcrtnhmtcs, ' — among  this  etitss.  Ciimbridgo 
ud  Baltimore.  Wv  do  not  for  a  moment  an- 
d«T-e«timate  the  immense  value  of  tiiis  work,  or 
Ihe  high  standard  it.  has  attained ;  bot  are  we 
Dol  sUgiitlog  tlie  rare  opportunities  Uie  tJulled 
States  alTord  Tor  verti^hratcr  ri-.iearcli,  nnij  nl- 
lowii^  it  to  be  done  by  foreigners?  To  illiis> 
trato  hy  a  few  examples  out  of  nuinr.  In 
embrjrolc^'  tbe  alligator  and  the  urodeJo  am- 
pblbl*  pmsent  the  meet  imporiant  field  of  work. 
As  r^arda  the  former.  Professor  Kitchen  Par- 
ker of  I.ondon  tins  Juttt  (Niniplntbil  a  inoiiograpli 
Dpon  Ihe  dcvdopraent  of  llie  nknll,  principally 
based  upon  American  material.  As  regai'ds 
the  latter,  is  it  not  surprising,  that,  with  an 
abuudanee  of  living  epecimens  at  ready  com- 
mand, the  best  work  apon  tbe  angiology  of 
the  gnnip  is  L-«mIng  fVotn  Boaa  in  Denmark ; 
and  upon  the  anatomy  and  embryology,  from 
Wiederaheim  and  olliern  in  German  lalioralo- 
riea ;  while  here  wc  have  only  to  show  a  few 
current  researches  upon  the  neurology?  Our 
large  avian  fauna  invites  the  kind  of  systematic 
anatomical  work  m'lii(!li  the  bite  W.  A.  Forbes, 
and  hisprciietcKiorasprojtcctor,  A.  H.  Gari-od, 
undertook  in  the  London  zoological  gnrilens. 
But  there  is  another  quarter  where  the  harvest 
i*  !»iill  greater  and  tbe  laborers  fewer ;  that  is, 
Tertel>rat«  jmleontology.  We  can  count  u|>on 
tbo  finger*  of  uni*  hand  the  inre^ligatora  in  thi.t 
magnificcut  Held  ;  yet  there  i*  enough  worlt  for 
several  lifetimes  in  the  fossils  iilre.idy  cxbiimed, 
withont  uention  of  those  which  lie  waiting  the 
collecting-sack  of  the  explorer. 

Ho.  M—  13U. 


I1owkvi:k  just  "  Professor  Rowland's  vigor- 
ous denunciation  of  Amoricau  science  text- 
books" may  be  in  respect  to  the  sciences  with 
which  be  is  conversant.  !t  need  not  be  forgot- 
tei)  that  in  at  Icaat  three  di^partmenta  of  natu- 
ral hi.ttory  tliis  conntrj'  ha.s  been  seasoiuibly 
provided,  by  its  most  competent  bands,  witb 
te3;l>l>ooks,  which,  for  their  purpose  and  scope, 
have  not  been  surpassed  in  any  other  part  of 
the  world.  It  is  a  remarkable  fact  that  two  of 
them.  Dana's  Mineralogy'  and  his  Geology,  are 
from  tlie  same  hand. 


Tub  su^estiona  rc^rdlng  the  preservation 
of  our  few  important  aboriginal  monuments, 
made  by  the  curator  of  the  IVahody  museum 
to  its  trustees  at  tiieir  recent  annual  meeting, 
is  one  that  sbotdd  excite  general  interest  aiid  at- 
tention. These  monuments  are  fa^t  disappear- 
ing under  the  plougb  and  barrow,  and  maii,v  are 
further  endangered  by  the  growth  of  jmpula- 
tion  in  llieir  neighborhood.  As  a  rule,  the  land 
aljout  them  could  Iw  purcliaw-d  of  their  pres- 
ent owners  for  comparatively  small  sums ;  and 
trusty  keepers  could  be  installed  at  no  expense 
beyond  tbe  free  lease  of  the  reserves,  with  lib- 
erty to  till  such  outlying  portions  as  could  da 
no  harm  to  the  monumeats. 


It  would  be  eminently  proper  for  t\ta  stAte* 
in  wliicb  tliese  monuments  cxint  to  take  effi- 
cient action  for  the  preitcrvatiofl  of  ihn  most 
iin]>ortnnl :  but.  if  the  slates  are  likely  to  delay 
in  the  movement,  tbo  townships  or  local  socie- 
ties should  at  once  secure  the  works  trora  tar- 
tlier  destruction.  These  failing  In  imnit^dittto 
action,  why  cannot  an  association  be  forint-d  for 
tbe  iMireliase  and  care  of  ancient  monuments  j 
tlie  aitisocialion  to  hold  them,  until,  by  legisla- 
tive action,  each  state  shall  take  those  within 
its  boniers  nnder  per|>ctuat  care?  or  perhaps 
it  would  prove  the  speediest  and  mo«t  satis* 
factory  method  of  alt,  if  persons  specially  in- 
tfirostoil  ui  tbe  preservation  of  certain  of  tli«in 
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would  combine  to  piircliiiM  tlic  sites,  and  trans- 
fer the  custody  of  the  dntin;  Hi  tht-  lni.it«es  of 
the  Peabody  muscam  »t  Cambridg*!,  which,  u 
the  only  inslltwtlon  in  the  country  specially  de- 
voted \n  Amvrican  archeology,  would  bo  a  fit- 
ting and  safe  nlmoner  of  suob  a  trust. 


A  rKW  iDonlhB  ago  &  piece  of  vamliLlisn) 
which  nhoi^ked  the  sdeutifle  and  aiiislic  worliU 
was  perpetrated  in  Munich.  Some  fiend  took 
it  Into  bia  head  to  dUfignrtt  the  beautiful  new 
marble  stntue  of  Licbtg  hy  staining  it  with  a 
A»Tk  U(|nid.  It  was  at  flivt  tbought  th«i  it 
woald  be  impossible  to  remove  the  stains,  hk 
they  wpr«  found  to  have  affected  the  marble  to 
Kome  depth  bencalli  the  surface.  A  commis- 
sion of  chemists,  consisting  of  Professora  von 
Pottcnkopper  and  Baoycr,  Linhig'*  auccc-rtor, 
and  l>r.  Zimtuermann,  was  appointed  to  invc*- 
tigate  the  mntl*r,  with  a  view  to  dcleruiine  tlic 
nature  of  the  ftains,  and  to  remove  them  if 
possible.  It  was  fotini)  that  nltiate  of  silver 
liad  been  used,  with  which  soinr  (tcrmanganate 
of  potassium  had  probably  been  uiixtil.  It  ia 
gratllVing  to  learn  that  the  work  of  the  com- 
mission has  been  entirely  sncoessfiit.  the  stains 
having  been  completely  removed  without  inju- 
ry of  any  kind  to  the  statue.  The  method  used 
Minsisteil  in  transforming  the  metals,  silver  and 
mangaocse.  into  the  sulphides  by  treating  the 
Kpots  with  sulphide  of  ammonium,  and  then 
with  cyanide  of  potasMium.  The  chemicals 
were  used  in  the  form  orpiistea.  made  by  mix- 
ing them  with  flnely-powdered  porcelain- clay. 


Gks.  TvsvitVT  has  recently  called  attention 
to  a  jioasible  cause  of  Tarinlion  in  the  rat<yt  of 
chronoinetera,  which  has  never  before  been  con- 
sidered ;  namely,  the  humidity  of  the  air.  The 
aubje«t  is  well  worthy  of  Investigation  :  and  it 
Ui  to  l>e  hoped  that  ttiOM  inlcn-sted  in  deter- 
mining; the  rntes  of  ohTOnomclcnt  will  also 
make  observations  on  the  humidity  of  the  air 
around  the  chronometer,  in  order  to  determine 
whether  any  such  effect  is  really  produced. 
Gen.  Tenuant*s  n-sulu  are  not  presented  in 
snch  a  form  tiiat  n  positive  conchutiun  CJin  be 
reached. 


Trr  appointment  of  Profhssor  Flower  to 
succeed  Sir  Richard  Owen  as  superintendent  of 
llie  naliiral-httitory  department  of  the  British 
mnsvuni  is  ns  gnitir^~ing  to  American  natural- 
ists as  it  is  to  tile  minority  of  Uiosi'  in  Eng- 
land. The  removal  of  this  seclion  of  tlie 
museum  to  the  new  building.  South  Kcnring- 
ton.  will,  of  course,  sever  It  stlU  Airther  (Vom 
tho  control  ofthi?  chief  librarian,  who  is  techni- 
cally the  bend  of  the  entire  organination ;  w  hlle 
the  new  policy  of  makmg  ll  an  educational 
museum,  as  well  as  a  museum  of  research  and 
record,  adds  much  to  Uie  responsibilities  of  its 
officers.  Professor  Oweu,  having  brought  his 
career  as  an  active  Investigator  to  a  wonder- 
fiilly  satisfaclory  conclusion,  is  glad  to  be  re- 
lieved of  administrative  dutiea.  and  to  n^ti^e  to 
his  country  home  near  Richmond,  to  devote  his 
few  remaining  years  to  quiet  study,  l^fessor 
Flower,  who  succeeded  him  as  conservator  of 
the  nmseum  of  the  Royal  college  of  surgeons, 
has  demonstrated  in  that  capacity  his  ability 
as  a  museum  director.  His  work  us  sin  invi-.sti- 
gator  has  been  extensive  ami  important ;  and 
there  Is  no  naturalist  In  England  who  is  more 
deservwlly  popular,  or  who  could  command 
a  more  unanimous  supjxirt  among  his  fellow- 
workers.  Seconded,  as  he  is,  by  three  such 
experienced  assistants,  —  Dr.  Gunlhi-r,  kircper 
of  the  zoological  collections ;  Dr.  Woodward, 
keeper  of  the  geological  collections ;  and  Dr. 
Carrulhers,  keeper  of  the  Iwtauical  collect  ions, 
—  there  can  be  no  doubt  that  Professor  Flower 
will  be  able  to  add  very  much  to  the  efficiency 
of  what  Is  already  the  most  uxtenalve  natural- 
history  museum  in  cxiBlcnce. 


L 


Wk  referred,  a  few  weeks  since,  to  the  favor- 
able opportunity  now  afforded  for  obaen-stions 
u]H>n  Saturn.  At  the  .Tanuary  meuUng  of  the 
Koyal  nsl  ronomical  society  of  London,  there  was 
an  interesting  discussion  upon  the  markings 
Upon  the  planet  observed  by  Mr.  Pratt  of 
Brighton,  and  other  members  of  the  society. 
The  planet  was  described  as  having  on  each 
side  of  ibt  eijuator  a  zone  of  creamy  lint,  un- 
usually fr«-c  from  markings.  At  about  latitude 
lO'souUi,  there  was  a  strong  narrow  bolt  sharp- 
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ly  defined  on  ite  e()uatorial  aide,  dliltased  upon 
iU  polar  side,  and  gathered  In  places  into  wUpy 
DOLoltea  and  ciinxtt  niiirkiii{i;>i.  The  color  was 
a  vnndykc  brown.  Several  other  belts  of  diT- 
fcrent  tints  wer«  interposed  betvreeo  this  one 
and  the  |wle.  Other  obftervcrs  nieiitiou  the 
existence  of  Iodim  Homcwhttt  resembling  the 
marltings  on  JupitiT.  The  planet  is  now  too 
far  piwt  il»  opposition  to  be  well  observed  dur- 
ing the  present  season  ;  but  the  opposition  of 
December  next  will  be  yet  more  favorable  for 
obeerratlons,  and  will,  wv  hope,  be  taken  ad* 
vantage  of  by  all  possessors  of  telescopf-K . 


LETTERS   TO   THE  EDITOR. 

iari$tr'4  nantf  it  in  alt  otAta  r/ijutrrd  its  proof  a/ s*^^  f^Vh. 
Arrow-poiiita  at  CraiiBtoii.  ni. 
Is  the faii<l-riili:e  ax.  Eviin»ton,  jiut  buck  from  the 
bsach,  aail  wliicli  tullowa  the  shore  mor«  ur  I«m 


Ilial-rtilppinKi  tor  an  area  ai  Mrom)  ■qnnre  yanls. 
marklns  •|>>>u  where  formerly  (tnnelmpfemcDin  uvre 
cfalppnl.  Thi>  very  (rc9ihappcimuiecortliFcti>p|iiiu:i 
upofl  thn  luriacnat  IbUrsmoteday,  aiU  jtutdn^MiI 
tli«r«,  it  araoanlcil  lor  bjr  the  MrMpIng  of  the  wUid 
ttvva  iiu>  eapoiftd  iiaartw  oTcr  tueh  localities.  wiu> 
nowiiut  tlw  panicle*  f4  ■and  tram  the  bearlw  flint. 
Tho  cnlpplnga  *c*itared  In  the  tlicht  toll  around  the 
oprralnr,  while  bo  fiuhlonod  thr  Implenitiila.  rvtunlu 
ai  \h<:  ortgtnnt  alte;  hut,  u  the  wnd  U  gnaliially 
blown  away,  thoy  appear  at  a  lower  level  tliin  b«ri<r>^, 
and  (tmwad  orcr  tlic  hard,  tmooth  aurfiiee  which  I'tte 
wind  hiu  loft. 
Ill  protected  place*,  oa  the  olher  band,  where  the 


btowliiE  sand  aeeuraulaiea  in  drift*.  chipp<ii|^  in- 
stead m  being  nxpnird,  fanvL-  Iwea  Eovvrprl  lo  a  eoii- 
siderabie  depth,  as  exfavaUoui  in  the  vidiiity  utteii 
show. 

Tlie  mineral  lUed  w»i  In  all  cuseii  a  ruililish  chert 
of  varioui  thtAen.  fuutid  nbuudaiitly  in  Ihe  nliapv  •>( 
mundeil  Moiii's  upon  the?  bc^ifh.  Th<^  i/hlppiiiK*  hiv 
Irre^utnr  llslica.  amouiillii;  in  o«rtHiti  luotlltie*  to 
whattniabt  roadily  iiU  a  buahel  basket;  aii<]  search 
nearly  always  rvveatt  aoiuu  bruht^n  anil  iiiiflii!sl)ed 
arrow-polnta  <>f  the  >am«  mineral.  The  auccmalve 
•tagea  occur,  from  the  nni^li  clieri  llalte  to  the  com- 

{ileied  iiDpieitient:  llie  niuU  cvmrnnn  tteing  kliuply  a 
lalf-airow   imiiit.  prvsi-iiline  a  fracture  acroo*   the 
eborlvr  iliumulvr:  uiure  rarely,  speclmcnt  show  a  lon- 


contlnnonily  for  a  number  of  mlh^s  loiith,  there  are 
expmeil  Iniervala  vrlierc  ihe  fiequcnl  violence  of 
the  lalie-winilt  doen  nut  pennil  tlie  uiuol  growth  of 
fegetaiion-    Tliew)  place*  are  often  scatteivd  with 


E'tudliiat  frjcture.  The  abundance  of  cpcElmnn* 
idifiitvB  thul  occailonally,  after  an  Implement  had 
ataunicd  nearly  Uie  detlred  aliaue,  sji  unaliilful  itroke 
•plit  It;  and  the  pieeeii  wer«  allowwl  to  tall  with  the 
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■waabf.  chip*.  No*.  1  -S  nnd  11  arc  iudi  «uppo»Blile 
bMUiicPi.  Kolh  pnri*  of  No.  S  •sen'  pic^ket!  up.  Ffwr 
onlira  or  Bnt»hc.l  impli-mciil.i  oocur,  at  ^ht'V  would 
nol  bu  left  In  Ibcae  plncM  unleit  IcuE.  Nos.  ll  anil  10 
arc  coinpleic;  No*.  Vi  - 14,  roughly  cUippud  and  Biip- 
po«ibl)^  unfinidhcd. 

ProximiiT  lo  tlio  jiupply  of  chert  haadoubUeMs  dewr- 
miiu'd  til i«  common  occurrenc*  of  chippitij^s  in  tti« 
sniidy  Btrptchi's  nuur  ilip  like.  Tli^pu  Is  no  evMcnc* 
at  hand  of  gr«atvr  antiquity  than  Iliv  Iiiiliaii. 

W.    A.    PHU.UP8. 
BnaaloD,  III.,  VA.  U> 

niualve  memoiy. 
Par  tome  lime  pasi.  1  linve  been  iiivosiluallnic  a. 
rutioiu  psychical  or  payoho.ppilholopiciil  *i%pori'iiic(i 
which  is  alluded  to  by  many  wrilers  upon  [iHycholony, 
and  la  not  iufraqui^utly  met  irilb  In  cuiiKnil  lll^ra- 
lure.  U  i>  Iknt  vauui;  at-ntlrntsnt  of  familiarity  nn 
soiuelltnei  have  upon  eiitvriiii;  a  new  eiperlrnoc 
lii^st  expre»s«d  in  tlitr  woi'da,  '  1  have  *een  or  known 
all  tbU  before.'  It  has  boeii  oxplatned  by  varlou* 
writer*,  upon  two  widely  different  thonrleA.  Thn  flntt 
is,  thai  Ihia  'douM«  perception.'  'donbl*  ibinklng.' 
'double  prcReniatlon.'at  (tlianbeen  varlnimlj  namcil, 
sriaeR  from  tb«  dual  atructnre  of  tlie  brain,  rvoiilting 
la  caapanf  imperfectly  orrfUmd  nctinn  in  iwolinugi^ 
or  Imprmnlon*  not  ab«<>hiti'ly  *1mii1taii(v^ut:  the  lat- 
tor,  tliflmfom,  U  a  r»pnl.1tion  of  Iho  former,  niul  a;tvi!» 
riac  to  a  aRiitlmcnt  Ihnt  It  has  pnMod  ihrcmcb  the 
mind  ai  »omn  IndnflnltR  pn-vlou*  time.  Tbis  tbociry, 
ll  will  bn  obncrwM.  l«  n  physiological  oiip.  Thf  other 
thciTy  I*,  tbal  tlip  phenoini'iion  1i  n  putflv  pjythicnl 
one  ;  that  ihp  (al»c  or  Hluiory  ineinoiy  lEriliuuruiiga- 
tiusHiuns.  fiandnrl   hcu  a  real  basis  In  some  actual 

fiait  prwcntntioii  which  Is  Identical,  or  cioaely  simi- 
iir,  with  the  present  one;  or  in  some  past  linai^s  of 
the  waking  lina^'inaUon.  or  dream.llfe.  that,  allhough 
theic  cannot  he  recalled  inTo  coiisciodBiieH.  tbtiy  are 

sufficient  to  give  at  the  conviction  that  tlie  pri'tetlt 
event  Is  the  repetition  o(  n  former  one  —  why.  or  how, 
we  do  nol  know.  Tbere  are  several  caves  upon  reconl, 
where  Ibis  icnllmenl  ha«  astuiuud  a  patliolo)!lcal  char- 
acter, and  becuiiie  a  eonllNUal  (lelu^iun,  alteiidtng 
every  experience. 

Tn-o  yi-ars  ajco,  in  the  hope  of  oblalnlug  mom  in- 
furinaiion.  1  distributed  a  (|ueBllon  iipoci  the  anbjMt 
ainoni;  a  lar^  number  of  pertous,  principally  collego- 
HludenU.  It  may  now  be  giveii  In  ftomewhat  ampli- 
fied form,  as  follows:  — 

//iiM  yiru  tomt  twldtidn  upon  an  rnlirrli)  nne  trrne, 
and,vibiUt«rtainofUs  nvMlty,/*lt  imoardUj  Ihil  ynu 
had  »een  U  b^ort  —  icUh  a  eoavictiun  that  yua  lorre 
recMUntt  a  4imli/ familiar  loeaUly  t  MrnUon,  (f  j/ou 
eon,  in  i««{nne«  or  tiro  in  leliich  Mm  'lOs  ircurrcd. 
Has  iwy  saUtfiKtoru  txplanatian  of  IW«  ciprriente 
tttT  myijrrh-d  Uvtf  U>  youf  ISoib  frrqurnl  ii  (Ac 
ttfieritncr  in  yiiur  c-iaet  Wa*  it  more /rnque-nt,  in 
emtilhood  tJiati  iit  jirr.trnt  t  Hoa  noon  do  troti  Mrualty 
hur.omt  rniMciAUi  -ij'  t>ir  dar/ipltoat  i)oM  ft  occur  mart 
/rtijumtlfi  [n  e.mmpetion  taI(A  tome  klndi  ijf  exprrieime 
than  wttli  oCAm  t 

A  quantity  of  mnlerial  upon  IhU  subject  has  alrently 
baaii  colliK^ied  In  lhi«  and  other  wiiys.  which  I  hope 
U)  piibllali  in  a  mcicw  arllcic  in  .\pril.  In  tbe  ineAu 
wbil<-,  any  InformUlmi  bearing  upon  ibit  qiieattun 
will  be  of  great  aaalatance  and  value  to  me. 

HasBv  F.  0»bob:k. 

rrliivston.  S.Tt  Fob.  J). 

RipI>l«'mBTka  io  UmeatoDA. 
Tiie  alteriiatlTijj  limestone),  ibaloa,  and  aandatone* 
of  tbe  npp«r  coai-meaiurw  of  Kansas  are  well  ex- 


posed along  the  ridges  and  water-eonrses  near  Eureka, 
Some  of  lb«  llniralojiP  is  ibin-beddci!.  iipparcnlly  due 
to  interlaralnated  sbeeli  of  argillaceous  material. 
Tbe  layers  of  llmcatotie,  however,  seem  to  contain 
lilllc  foreign  matter,  certainly  not  more  than  ilie 
Trenton  limestones  (Buff)  of  Wisconsin  and  Mlnne- 
soia.  Tbe  oreanie  remains  consist  largely  of  criimld 
columns,  siiell*  of  brucbiopods  and  lamellibradcliii, 
and  n  few  gastropod  shells  and  cup  corals.  Nearly 
every  layer  of  limeslone  shows  these  rematna  in  great 
abundance  Urmty  bound  together  by  the  highly  cryt- 
tsUine  matrix. 

I  have  been  thtu  particular  in  deKiit'ing  the  liine- 
slune.  that  the  conditions  which  made  the  following 
feature  potnible  may  be  underalood.  Some  six  or 
elKht  stabs  ■>(  tilts  limeitone  in  one  of  our  sidewalks 
are  i.'kart;v  and  disliticily  rip  pie- marked.  Tills  Is  the 
first  instance  of  the  kind  that  has  fallen  under  my 
obnervaiiiin  durin;^  leu  years  of  stale  and  private 
work  in  nearly  as  uinny  slates  of  the  Union. 

The  M'-iurence  of  ripple-mark"  io  calc.iroon"  mud 
contaiulnjj;  Ibe  remaius  of  deep-acu.  clear-water  ani- 
mals, and  Inleriaminaied  with  arijillaccr'ii^niiid,  la  a 
coinbltiation  not  (|iiite  In  acoordaiice  vitb  the  teacb- 
Ings  ot  our  leal-buoks  !u  geotu^. 

L.   C.    WOOSTBB. 
BDnka,Ku,  Feb.St, 

A  novel  maeuetic  engiue. 

II  is  a  well-known  fact  that  Iron,  when  heated  to  a 
red  beat,  ceases  to  be  mji^iellc:  so  that  an  armature, 
after  beini;  heated  to  redness,  may  he  reinoveil  fn>m 
its  maicnel  by  the  expunditureof  only  asniall  traction 
of  tbe  energy  wbich  is  developed  by  Ihu  attraction  of 
the  e»tue  amialure  when  it  has  cooled. 

Manifestly  this  (act  tni:;ht  be  employed  iu  the  con- 
struction of  a  molur.  which,  while  of  no  practical 
ralue,  Is  of  theoretical  Intereal,  in  which  a  perma- 
nent magnet  should  :icl  as  the  direct  uiollve  force. 
This  has  been  done  in  the  following  manner.  In 
tbe  figure, (1  be  represents  a  ringlbirI««n(.'eallmetrM 
in  diameter,  and  supjiorted  borl- 
lonlally  upon  radial  arms  and  an 
axis  of  some  n(in-tuaK<>e(ic  metal. 
This  ring  is  made  uf  one  or  morn 
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tarns  of  Iron  wire  of  about  a  mil- 
limetre dlamclpr.  ys  Is  either 
a  perinanent  or  .in  electro  mag- 
net. Thv  axil  la  luriiiahed  wiib 
adrlrlnn-pulley,  cord,  and  weight, 
as  shown  111  t\w  figure. 

That  part  of  the  ring  which  lies  between  a  and  e  Is 
healed  tn  brlgh:  redness  by  means  of  Iwo  or  thnM 
Bununn  burners.  Tlve  maenet  then  cserla  ii  prepon- 
derallnK  aitraci!:>n  apon  the  farther  or  cooi  side  of 
the  ring,  and  the  latter  revolve*  as  Indicated  by  the 
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Arrow.  A*  tul  »s  the  rinu  «i>l«ni  the  tpnro  a  b  (,  It 
becnniM  rt^Vh'^t  miiiI  iKin-uiMUnr'i.lc.  aikI  a  lack  of  ngul- 
libriimi  l>ltiu»iiuiiiUlii«i>  wtiicli  n-iulti  InacontiDH- 
ou«  roiatlnn. 

Tb«  motion  U  necMiarily  qiiitR  >low  on  Recount  of 
tht  cnnRidsrabta  time  nH|Ti1n;il  to  hnat  the  Imn  riiif. 
In  Um  aciiinl  ni|><>rlniotil.  mnrnnrRr,  coMidcnble 
dllilciiUj  WM  cxiMTlcnccil  from  the  diitortlnn  which 
lb«  rins  iindpfWRnt  when  ■att«n«d  by  the  heal,  in 
COHMquciice  of  whloh  Uir  uprcd  of  rolnlion  becAinc 
vuj  IrrDgutar.  Willi  a  ncrmancnl  steel  magnet,  a 
■pr«I  of  about  ono  rcvolniion  in  two  minntca  wob 
obtalacd :  and  with  »  powerful  eloctro-nuignet.  a 
velght  of  tix  grnmi  wai  ralird  fifty  wntimetre*  in 
■Ix  minutes,  and,  In  a  itenorid  experiment  (the  lin^ 
baring  become  quite  dUtorted),  nlnetif  centimctrai 
In  Mnj  mlnutca. 

Of  courte,  the  >oiiro«  nf  uncr;^'  ii  [he  Btirisi^ii  buni' 
en;  und  iIil- rx  peri  men  t  teiuU  it  uiice  to  tlie  (aCI,  Ilial 
the  apecilic  heal  of  tuaguctued  iron  h  urealer  tliaa 
that  of  unnuignetExed.  Cbas.  K.  UoQke. 

UolnnliT  af  UkhlmiD. 
Sua  Ai%ur.  Fi'b.  IV. 

Cooeealtal  deafueaa  in  anlmala. 
The  euininntiicntion  of  Froferaor  Bell  in  So.  &i  o( 
Scienee,  in  retereiiee  lo  Mr.  Lawion  Tail's  siateiueiit 
that  no  other  anliuiiia  than  cats  arc*  affecied  with 
coniEenibU  deafnesi,  calls  [o  mjr  niiiid  the  fiiut,  that 
In  tuy  «arl)r  hovhuod  I  hud  a  dng  which  waa  thiw 
afflicted-  I  Kot  tiiui  vtlwii  n  puppy ;  and.  to  far  ai  we 
could  determine,  h«  was  never  able  to  dlaUu)Eiil*h  aiir 
*o<inda.  He  wm  of  the  brwd  tuoallf  loioim  m  '  fiat,' 
and.  to  far  aa  my  memory  aerte*  oi«.  waa  of  a  j«tlow 
color:  certainly  h«  waa  not  pure  white.  Wh.^I  ren- 
ders thla  Instance  the  mur>>  intereBiIiic.  I*  the  fiinhnr 
fa<i,  that  a  playmate  of  micie  alto  baa  a  deaf  <lo;t.  I 
ihtuk  li«  wa*  of  Ihe  moi*  family,  but  not,  I  bnllRvn. 
of  ihn  »am«  UtWr.  Tbal  cnri^nlt-tl  rleafiiM*  ehonid 
bn  rara  amontc  wild  animnl',  1  caii  rnadlly  under- 
•tand.  ilnco,  In  the  ulnituEln  for  oxlmenc-,  tli*1r 
defrel  would  lend  to  an  farly  eiilnriion;  bnl  nniler 
dorneatleallon,  whera  llieir  coiidilldiit  itpproai>h  mora 
nearly  to  Ihoao  of  man,  1  pun  >ee  no  renion  why  a 
defect  of  phvHlcnl  oritanlintlon  ahonUI  not  he,  l»n*- 
mitteil  by  innprlinnca,  ai  I  hrllrve  It  to  h.ave  been  in 
the  r-uea  aliove  ciioil.  It  li  «  fact  welt  known  to 
Buriiti,  thnt  In  tiome  fnTnlllcs  tlirrc  !■  n  trndcncy 
lo  become  hard  of  hrnrin?,  or  eicn  dr«f,  Bt  about 
the  antne  iige;  owing,  iloiiliileai.  lo  certain  evolutlona 
which  tnke  place  in  Iholr  physical  ainicmro  nt  that 
time.  Sw.tx  M.  Durkbtt,  H.D. 

WubloKUni.  Feb.  S. 

A  slngiilar  optical  phvnomenon. 
ni*irlndaw>  of  our  oinrii  an'  pniTi-li'il  wllli  f)y- 
MKons  having  the  ordinary  mi-Lh  nf  Miiii>>iliiii)i  k'in 
than  an  cighthof  an  Inch.  Tlilrty  f^'eiAoroiktlin  way 
la  ■  building  whose  windowa  are  prntt^ctod  hv  a  coarse 
•ereen  having  a  mmh  a  lltUe  lca>  than  hall  an  inch 
in  liie.  Standing  about  l<-n  feet  back  from  ami 
looitliLg  llirou^li  Ihe  flv-acreen  at  the  coaran  «eiTcii, 
an  inverli^d.  magnifled  image  of  the  latii^r  la  Keen  In 
tuid-air,  between  the  obierver  and  ilie  tli-«rrirpn:  the 
iuvuriion,  of  course,  being  i)nlY  deircled  by  the  ap- 
parent mofcmcct  made  by  the  Image  on  changing  the 
positluii  of  the  ejej.  The  explanailon  of  the  phe- 
nomenon i»  not  difficult.  The  llnc«  of  the  coarse 
St3«eu  throw  nominally  a  alnitle  my  of  light,  which  U 
Inverted  tlir'>ugh  the  purtifuUrmenhof  ihofIy-«ciccn 
direclly  In  line  with  it  and  the  ubierver.  .\ny  other 
»Ub*t»iice.  «uch  an  a  paper  wad  introduced  in  tlie 
eoM»e  acr«eo,  will  not  appear  In  the  Image.    It  uiuy 


not  be  unlntereMlngtomentlo4i  Intliisconnectlontlie 
fact,  tLat  white  a  abort-sl shied  prrnon,  to  whom  I  «n 
dearornl  to  ihow  the  tami^  phenomenon  in  my  liome, 
tiaing  aa  an  object  the  alais  of  a  btinil  In  a  boiiae 
a  hundred  and  flfir  feet  away,  woa  unable  to  cee 
the  actual  alaia,  oidng  to  their  rcmotcneu.  tbelr 
image  waa  distinctly  visible  to  her.  F.  J.  S. 

Deflective  effect  of  the  eaith'a  rotation. 

Iri  a  lett^  of  uiiti<.',  piiMiahvd  In  .Science,  11,  No.  ^, 
I  suggwted  tttat  the  denectluK  force  |ir<KliiC«d  by  the 
rotalloii  of  the  earth  on  budi^  moving  on  liatarface 
1>  not  wholiT  represented  by  the  rotation  of  a  taniieiit 
)iUiie,  but  depends,  Iti  pan,  on  the  oentrlfsgal  force 
rei^Tiliiiig  fmm  th«  body's  relative  inotloa  In  longi- 
tude, and  is  tlien'fore  8<^»l«st  when  tba  motloD  la 
perpendicular  lo  the  meridian. 

'That  my  sugKrattnn  Is  n«(  Uuo.  and  that  tlie  form 
1*  tlie  narnt  for  all  illiectloDi  of  the  motion,  may  be 
demonatratod  very  *tmply,  oa  fnllowa:  — 

From  the  pmpoaltion  announced  In  nectlon  :U  of 
Peirce'a  'Analytical  mechanics,'  It  follows  that  any 
tangent  plane  wfaooe  latitude  I*  X  rotate*  about  an 
axis  normal  to  Iliat  plane  wllb  an  angular  velocltj 
e^unl  lo  u  eotcc.  ).,  k  denoting  the  angular  velocity  M 
the  earlh  aWut  It*  polar  axli. 

Tlierefore  It  P  repreeciit  the  pi^nt  where  llie  noi^ 
mat  axis  plercea  Ihe  aurface  cd  the  qihere,  and  If  a 
bo"iy  be  caiiie.l  lo  move  in  any  direction  over  the 
point  P  with  a  velocity  t.  It  will,  by  the  rotation  of 
IJbe  lauficnt  plane,  be  constrained  to  dncribe  !tt  space 
the  spiral  of  Arcliimedes.  whoac eo nation  Is  u  =  ai; 
and  when  m  ~  'J-.  u  ~  ^  multiplied  by  the  time  of  une 
roLatioo  of  the  iJinjfjenl  iilanc.  Ueuce.  If  one  hour 
bellieunil  of  time.  u^Mecoaec.  X;  and  ia,  =  the 
radius  of  curvature  at  ilieorigUi  of  the  spiral,  =  80-7- 

Now,  the  deflecting  force  ai  Pit  equal  to  Ibe  ceu- 
trifucal  force  due  the  velocity  c  at  the  urlj^n  of  the 
spiral,  which  is  represented  by  r'  -^  ^  u : 
.'.  /  =  i  r  T  ain  it. 

But  Ihe  centrifugal  force,  W  -h  R,  due  tlie  rota- 
tion of  the  earth  at  the  equator,  is  known  to  be 
mil  ma  ;  mij  denoting  tlie  weigjit  of  the  body,  and 

.'./:  vi»m!/-i»  "fin*;  I-'^  v  H,' 
wbencev  substituting  for  I",  we  ^et, 
._  jh  nut  34  V  stii  X 

The  cenlritugAl  force  rssuttln^  from  the  body's 
relative  motion  lu  longitude  affects  only  the  origin 
of  the  spiral,  and  not  at  all  lt>  elements,  and  bene* 
hat  no  inDuence  on  the  value  ot /;  conseqaentlT/ U 
tho  tnial  dt'llecrlriK  forc«,and  it  Independent  or  tfae 
direction  of  the  motion,  J.  K.  HKMtiiucKa. 

Dn  llDlm, !«.,  Tnh.  t*. 

A  cwrbontferoua  genua  of  aborka  stlU  UtIii^ 

1  ob»erv«  that  in  a  Utu  nuiuberuf  .Science,  Mr.  Gar> 
man  de«criti«i«  a  newgeniisorsliarks  frnni  Ih*  JapiUk* 
ete  leas.  under  Ihe  name  ••(  ClitamydOMlachna.  Xli« 
figure  of  tlie  loeib  which  he  give*  ahowa  tlM  animal 
cliaract*rlzed  by  Mr.  Oariiuui  lo  be  a  tpedaa  of  tlie 
cenns  DldyiuiKlu*  (Cope,  Prooeodlnga  FfaUadolplila 
AcaAamy,  I88S,  p.  10!!,  equal  lo  Diplidna  Agon*.  Polaa. 
fiKslIoa,  pre-occnptod  Id  recent  Atben),  which  hoa 
hliherlo  been  iiuppaied  to  tbc  conflned  to  the  carbo- 
nlferoun  and  Pl■^nll.^n  pprloda.  Tho  upeeics  posiew 
two.  thrre,  or  fnur  dentlelo*.  Material  In  my  pos- 
■Mslon  enatilm  me  to  Hx  the  position  of  tliia  unnua. 
which  I  will  endeavor  to  explain  In  tlte  next  (AprllJ 
number  of  tbo  jlineri«iin   noturiiUat.     Didymodus 
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bMoniM  bjr  thi*  ditcoreiy  tfae  oldMt  living  type  of 
TntflbratA.  E.  D.  Copr. 

PhlUdalpUit,  Psb.  39. 

Aitifieia]  production  o(  rain. 

T  givB  bolow  an  instance  which  cnme  iiinlnr  my 
own  observation,  of  the  nttificinl  prvjilitctioti  o[  rain, 
which  may  be  ftilenaling.  read  la  conneetiim  with 
the  nrilcin  in  Selenee,  So,  S5, 

M»iiy  jrtn  ago,  during  mj  raldencp  in  Viryinla, 

the  vhule  of  the  euti^m  portion  of  that  slule  hail  bc«n 
■ufTcring  ons  summec  from  a  k'ng^ntinueil  drought. 
For  MTeral  months  nut  enuu^'h  min  had  f^leii  M  auy 
one  time  to  nioialen  the  fircund  to  the  Jejilli  of  hnll 
•D  Inch.  The  alinu^pherc  wan  pv)'.  aud  lull  uf  diitL. 
Tbi>  lun.  eteii  at  iiuondajr,  wiu '  shum  of  hiit  bvuna,' 
vid  could  lie  )u*>k^  at  dlrvctly  without  painEug  tlia 
Vytt,  Tbi!  tmi|>«ralur(r  wu  not  uniwually  liiub;  btit 
at«  w(«tfa«r  VIM  very  upurcMive,  being  wbat  is  cnlleil 
ill  tbe  CDUblrr.  *  uiigey.  Oue  of  niy  [leiglibum  liul 
SeverHl  monliis  b^fort  cut  down.  Hiiil  left  lylii^c  whore 
It  fvll,  »  voiinK  fora»t  of  scrub  |>tiica  from  a  fleld 
of  about  forty  teres  in  «iii«Dt.  Tlipse  i)f[i«s  tiAd,  of 
conn«.  become,  during  the  lone  drongbt,  eo»i|>le(i>ly 
dry.  One  Aogiut  mornlDg,  Ibe  meteorolojcictU  r^'n- 
dllloD«raiiiA)niiis«xactlyutbarhtdlMeDtor]ii»ntbi 
bofon,  my  neighbor  caused  Src  lo  be  Mt  to  this  clear- 
ing at  several  points  on  the  drcoinfen'ncn  nt  ibo 
tain«  time.  The  fire  ran  over  the  whole  tract  with 
wonderful  rapidity.  An  Immense  column  of  Inky 
■moke  ro^c.  |H>[prn<11cularly  (Uiere  wa*  tio  wind)  to  a 
great  helgiit.  I'pnn  reaching  a  itralum  of  air  of  ll* 
own  density,  tlie  Mack  column  spread  out  horiii>n- 
talljr  into  the  form  of  a  gigantic  mushroom,  raiildly 
changed  color  from  jet  hjnek  to  gray,  and  soon  thun- 
der waa  bcHid  In  the  i»p  of  the  asceiMllng  and  iiin^ad- 
ing  column.  The  fuel  was  (.-rndualir  conaumoil.  and 
the  ntnoke  eeaaed ;  but  the  cloud  conilaufd  tospii'nd, 
and  ralit  bngan  to  fail  in  a  little  more  than  on  liour 
from  the  lime  the  cleming  nu  fired. 

The  ihuniiet  firndiialiy  ceased;  but  rain  coiititiued 
to  fall  until  sunset,  when  the  shy  cleared.  For  Iho 
remainder  of  tlie  season,  showers  nnd  rain-stumiB 
occurnrd  with  ordinary  fmiueiicy.  aa  if  the  cuiiditious 
favorable  lo  the  cunlliiiiaiiee  of  the  drought  had  b«eu 
permaueiilly  broken  up.  Observalioiis  of  temper- 
ature, the  dew-polut.  and  of  the  baroiucter,  would 
bax'  beeu  vahtuble;  but  1  bad  unfortunately  no  in- 
struments a  I  hand  f'.ir  oblaiiiin);  Ilieni. 

While  Ihe  artiCi.'iil  prudiKiion  <i1  rnin  can  hare  no 
e«>iiumi(.'a!  iin|iurtaiice.  —ilegiendinu.aiiiineeeMariiy 
must,  upon  many  mi.-tvurx'Iv^ical  eunditjcns.  wliieh.  to 
be  eReeliial.  nitut  be  sjiielironuut.  — yet  an  example 
of  a  rainfall  of  sevenil  boura*  duration,  which  wae 
undoubtedly  produced  by  an  aavendiiig  I'Otunin  of 
heated  air  artlAclaJly  supplied,  aeema  wortliy  of  rec- 
ord. L. 

Aaimal  gmwOt  of  tb«  'Tr«e  of  hoaven.' 
I  have  In  the  cabinet  of  Cumberland  uiilvet»ity  Iwo 
remarkable  shoots  of  Ailaiithus  glandulosus.  Deif.,  a 
descrlptioti  of  which  may  be  of  micrest  to  buianiata. 
They  grew  in  a  lot  [learone  uf  ihe  luiiiersity  build - 
lugs  during  Ihe  summer  of  1S83.  Ttiey  apraut,'  from 
small  stttmps.  suit  are  entirely  the  grttwlh  of  one  seii- 
ton.    They  Ki<e  Ihe  following  meiisureinents ;  — 

No.  I.  —  IiOuglh,  10  feel  6  ineheo;  circumferenc« 
at  bsje,  &.1  inches;  circumference  ai  middle,  4.19 
inches. 

No.  i.  —  Lwglh,ll  feet  1-5 inches :elKumfer«ncekt 
base,  4.1  incbc*;  citciunter«nce  at  middle,  3  inches. 

J,  t.  D,  Hnmo. 

Lfb^nn,  Tsan. 


QOVVBtiNBUR  KBAfBLE   WARRElf. 

In  the  deatb  of  Gon.  Goiircnifur  Kctnblc 
Warren  of  the  Corps  of  eDgineers,  U.S.  Army, 
the  country  lins  loet  not  only  one  of  tho  abJcnt 
tniiitary  leaders  ilereloiwd  by  the  civil  war, 
but  also  a  aoientidc  inaii  of  high  attain  in  entfl, 
wliotti!  life  WAS  devoted  lo  iKt>fouiid  iuveeti- 
g.Mioiit  i^ontiocted  with  vevt^riil  of  the  most 
imjKtrtitnt  works  of  intcrniil  iinproremeiit  un- 
dcrtiikcn  by  tiic  genrrid  government. 

He  was  born  on  Jan.  -S.  1K30.  at  tlie  little 
village  oft'old  Spring,  ti|ion  the  iliidson,  wlitsre  , 
his  eiirToiinding«  were  nil  calculated  to  excite 
a  love  for  the  military  service  in  the  mind  of 
an  active  and  intelligent  boy.  West  I'oint  lay 
in  plain  sight  from  hia  home.  The  old  fleld- 
worka  of  the  revoluiion,  graas  grown  and 
onimbling,  w«re  associated  with  his  eaiUest 
rccollyctionB;  and  the  diiirm  thrown  by 
Washington  Irving  over  this  classic  ground  of 
Amcrityin  history  entered  into  and  stimulated 
his  youthful  imngiiiation  to  ideas  above  tlie 
prosaic  monotony  of  ovcry-day  lifein  the  nine- 
teentJi  century.  Tlio  Zllcsican  war  nddtil  Inel 
to  the  tiame :  and  at  the  early  age  of  sixteen 
he  sought  aud  obtained  an  appointment  sa 
cad«l  at  the  Military  academy.  He  was  grad- 
uaUxl  in  ]»o()  witli  wry  high  vlaaa  rank,  and 
was  lit  otKH-  nssign«d  to  the  corps  of  lopo- 
grapliical  ciigtnoera. 

The  great  problem  tiien  Iicgitiniiig  lo  attract 
attention  wastho  Padlic  railroad.  The  recent 
discovery  of  gold  in  California,  .snd  the  cou- 
aeqiient  rush  of  immigration  to  the  west,  de- 
manded increased  facilities  for  transit  across 
the  continent :  but  a  broad  belt  of  wilderness, 
intersected  by  lofty  ranKcs  of  mountains,  and 
almost  unknown,  barred  the  way.  It  was  in 
thia  field  that  the  joniig  ofliccr  did  liis  first  im- 
portant Hcicntilic  work. 

Congress  mnik-  large  appropriations  for  ex- 
ploring several  roiilcs  between  the  Minsissipii" 
Ui\er  and  tlie  I'seilic  Ocean ;  and  the  work 
under  tbe  direction  of  Gen.  (then  Capt.) 
Humphreys,  was  jwrformed  by  officers  of  U.S. 
engineera.  As  usual  in  such  cases,  the  results 
were  expected  at  once ;  and  I.ieut.  Warren, 
who  had  already  shown  his  ability  on  the  sur- 
vcyx  of  the  Alissiasiiipt  (Urltu,  was  detailed  as 
principal  aasUtanl  in  the  genci'al  vtfice  at 
Washington. 

His  duties  were  twofold.  He  assisted  Capt. 
Humphreys,  then  laboring  under  great  preasn re, 
in  digesting  the  preliminary  reports,  in  inves- 
tigating the  various  problems  connected  with 
railroad  transiKirtation,  in  making  the  com- 
parative estimates  of  cost,  and  In  preparing 
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the  ];en«ral  report.  Hta  labors  itarn  <m  valii* 
Hbk  in  ibU  I'OiiDCCtiuii  tliiiL  liis  dik-f  [>liii,v(l 
Ui*!r  iminoit  joiiiUv  cm  tlip  tit.k'iwgtt  of  wliiit 
vits  n  ri-rr  iil>l<-  ilociiritctit.  ]ii  niMitioi)  In  lhi« 
work,  l.idut.  W.trrpii  wns  specially  cbnrgwl 
with  comiHliiig  »  general  map  of  ihe  enlirc 
rp2i<ni  foTpi'cil  by  the  snirveye.  This  labor 
deiniiDile'l  p<;.wcr8  of  analvsin  of  a  hiijli  order. 
It  was  iteeilt'iil 
to  lborouj;til\ 
study  Ihe  woik 
of  al)  i-xplorors 
to  dait-,  aiwl . 
br  aii.iigtiin^ 
proper  woiglil 
to  carti,  U)  rom- 
bine  tbi-  niiilf- 
rial,  oTtfn  con- 
flicting mk)  dis- 
cordant, into 
ont:  eonsi»tent 
nmUiArmonious 
wtMile.  This 
insk  Warren  ai-- 
muipliihi-d  Willi 
ttnrprixiit);  mie- 
CCM.  «»  hjis 
been  pnivpri  by 
accnirnlr  sur- 
veys subst?- 
queutiy  cxU'n'l- 
ed  over  miich 
of  the  (ground. 
Ilisitiemi'ii'nud 
mil  p.  whtcli  ai>- 
pcarMl  ill  the 
clpvi'Mlb  vol- 
ume ofthu  final 
quarto  edition 
of  tin-  Pm-iliv 
rail  rond  ri-- 
port4,  will  rr- 
m.iiu  a  slnml- 
ard  authority  to 
geographpra 
flttidyln);  thf 
purly  bisiorj'  of 
pxplorjitioii  ill 
lli:ii  n-yi'in, 

Ab  might  nat- 
urally In-  sup- 
posed, an  ambi- 
tious young  olHccT  would  tiot  be  gatistiod  witb 
office-work  aloni.'.  wlien  liiurels  were  to  bo  won 
iu  a  Add  iiiTolring  im  little  bai-dship  and  risk 
Trtiia  the  semi-hostile  Indian  tribes  which  then 
roanii-d  unsulMliied  over  the  vast  plains  nest  of 
tlip  Misdi6slp|>i.     He  sought  and  obtained  dl- 


^-^■^^^^^^z^^^T-^t**-^ 


rec-lton  of  three  separate  cxptoraltons  In  Dakota 
and  Nebraxku.  in  the  yeaiH  1)<i>j>,  1856,  and 
IK.'iT  :  and,  while  tints  eulli^-tiii^  niiieb  vMhiablc 
information  nrrdful  for  opi'ning  the  isxintry  to 
civilizntion.  he  gratified  bin  own  Htrong  jHiMioa 
for  geological  rcwsrch,  nnd  liiid  the  foi nidation 
for  subsequent  generalizations  whicli  have  at- 
tracted the  attention  of  men  eminent  in  that 

special  branch. 
Space  forbids 
any  notice  of 
fr.'n,  Warren'a 
■ii  iir  retMjrd 
luiit).  SufKcc  it 
ttJMay,  llint,  en- 
tering the  vol- 
nnttvr  service 
among  the  very 
first  of  the  ofll- 
cci-B  of  the  reg- 
ular armv  (on 
Slay  14.  iSGl), 
ill  tnu\ear!>uid 
three  iminlliHlie 
fonybt  hin^way 
rn>in  the  gr.ide 
of  lieiitcnaiit- 
t'olonel  to  that 
«f  major-gen- 
eral vommand- 
ing  au  army 
corps.  He  was 
present  at  all 
the  great  bat- 
tles of  the  array 
ofllit?l*otoaun:, 
iii'l  was  justly 
[ '  nanif^l  iw  one 
of  tlie  be^t  gen- 
eraU  and  most 
^■ullntit  offleera 
liinde  koon-n  by 
the  war.  He 
was  t V  t  ce 
wounded  in  bat- 
tle, and  bad  sev- 
eral boraes  ohut 
under  b!in. 

Imux-iltutvly 
after  the  fight- 
ing <rra»*ii,  ]k 
retiirite<lloduty 
lut  major  In  the  Cot^m  of  engineer)^,  and  soon 
began  to  ijcrform  an  amount  of  l.ilmr  in  the 
civil  braiielics  of  bis  profession  nliich  would 
have  broken  down  a  man  of  Icm  nervous 
energy.  To  sim)>!y  cnumer.tte  tiic  various 
worka  with  which  he  was  charged  between  the 
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end  of  tlic  nnr  and  Uifi  rlat«  of  hiN  death  on 
Aug.  8,  IB82,  nonid  cxtoml  tbU  notice  hcyond 
ntftsooablc  limiu.  Tbey  can  odI}'  bo  cliuwtlcd 
■tnd  briefly  explained. 

As  &n  es|}ei't  in  raitrond-eugiDCpring,  Geo. 
Vr'airen  §erved  on  throe  differont  commlssjons 
to  inB|)ecl  and  report  upou  the  eon  struct  ion  of 
Old  Union  Pacific  and  Oiilral  Pacific  roa<ts  and 
tlieir  hraiicheH,  aud  to  indicate  their  pi'oi>er 
ptiiut  of  jiiiiotion. 

His  inilitarr  experience  cuused  liini  tu  be 
eeleclvd  to  mnke  tbu  detuilcd  stirvitys  of  the 
buttle- ll<'ld  of  Gettynlmrg,  and  of  the  vicinity 
of  Grwvcton,  Va..  in  conneuttOD  wiUi  tlic  FiU- 
John  Porter  investigation, 

As  an  hydraulic  engineer,  his  laboii  covered 
several  of  [lie  most  important  works  in  the 
United  States,  and  gave  him  great  eminence. 
He  was  a  member  of  the  board  to  i-eport  upOD 
till!  Korl  -Si.  Philip  canal  project,  and  was 
pn-.->iduiil  of  lh«  coiuiais-iion  of  engineers  ap- 
[Hiintcil  by  sjirciul  tiel  of  Congress  to  i-eport 
upon  the  b<t«t  niuthml  of  protecting  the  alluvial 
region  of  the  MinsiMiippi  ugainat  overflow. 
He  conducted  a  very  clalmruti--  survey  and  in> 
vcstigation  with  a  view  to  improve  the  navig.i- 
tion  of  the  Vox  and  Wisconsin  rivers ;  and  bis 
report,  a  model  of  excellence,  bns  borne  the 
test  of  practical  trial  subsequently  applied. 
His  surveys  and  reports  upon  the  improvement 
of  till:  upper  Mississippi  and  of  the  Minnesota 
River  are  also  of  standard  authority.  His 
name  U  identified  wtth  the  improvement  of  the 
(■onneclieul  Itivcr,  and  with  various  harbor  im- 
provements njion  the  ooual  of  Masnachii.'u-tls. 
Rhode  Island,  ami  Conueetieut :  and  bi.t  labors 
in  hydraulic  engineering  at  oilier  ttpeeiul  loudi- 
ties  are  too  mimcrouK  to  mention. 

Gen.  Warren  also  contritiiitcd  much  to  the 
subject  of  bridge.eonsiniction.  Thf  Kock  Is- 
land bridge  was  built  essentially  U|>on  his  plans 
and  apeclflcations ;  and  his  servicer  upon 
boards  ordered  to  report  upon  bridges  pi'o- 
jcetei)  or  constructed  at  many  important  locali- 
tiwi  involved  great  labor  and  research.  His 
n-]>ntAtion  in  this  br.tnch  of  engineering,  how- 
ever, will  ehielly  rest  n|H>n  his  monograph 
Upon  bridging  the  Missiiisippi  Kiver  between 
St.  I'aul  and  St.  Ixinis.  This  work  was  nnJijiie 
in  character.  'I'he  investigation  wn»  ordered 
by  C-ongress  to  collect  data  for  harmonizing 
ttie  coufllcting  interests  of  navigation  and  of 
railroad  transportation ;  and  the  subject  was 
treated  exhaustively,  not  onlj-  from  an  engi- 
neering, but  also  Ttom  a  legal  point  of  view. 
The  investigations  extended  over  a  period  of 
more  than  eleven  years ;  and  the  report  Is  a 
etaiKlard  autliority  to   be   consulted   in    any 


future  brldge-|>rojects  over  navigable  western 
wulwnt. 

Gen.  Warren's  natural  fondness  for  geologl- 
o.il  re^e.trch  liasalreuiiy  been  mentioned.  Ilis 
extensive  explorjilions  in  I  )akotiiand  .Nebraska; 
his  ntiraeroiis  surveys  for  determining  the  topo- 
graphical features  of  the  valleys  of  many  rivers 
in  Minnesota.  Wisconsin.  Iowa,  and  Illinois; 
his  investigations  in  respect  to  foundations  for 
bridges  in  this  disiriet :  and  his  thorough  famil- 
iarity with  all  the  geological  and  topographical 
re|>oris  uiton  this  vast  region,  aud  north  of  it 
in  British  .\merien,  ^enabled  him  to  frame  an 
hyixithcsis  as  to  geulogieiil  c^hangt-s  that  have 
occurred,  ami  arc  now  occurring  there,  wbicb 
is  both  novel  and  brilliant.  He  first  announced 
it  in  a  palmer  read  at  the  Chicago  mwting  of 
the  American  association  for  the  advancement' 
of  science  in  l.'^GS,  and  Bu!.>se((uently  c[aborat«d'1 
it  in  his  report  upon  the  Minnesota  lUver  and 
in  that  upon  bridging  the  Misslsai|)pi. 

Very  briefly  outlined,  it  is  the  following. 
Lake  Winnipeg  formerly  covered  much  more 
space  than  at  present,  iind  extendeil  southward 
to  the  head  of  the  Minnesota  vullej-,  through 
which  it  dniined,  thus  forming  the  source  of 
lh«  iMiMinnippi.  Tile  prescnloullet  to  Hudson 
liay  (Nelaou  River)  did  not  then  exist.  The 
change  of  <li-ninage  has  been  effected  by  an 
elevation  of  the  eouChcm.  and  a  subsidence  of 
the  northern,  portions  of  the  continent,  which 
have  been  in  slow  ]>rogress  for  a  vast  period  of 
time.  When  Uiis  change  began,  it  caused  a 
decreasing  rivei-sloiH-  in  the  northern  porliona, 
and  a  diminishing  ]>ower  lu  erode.  Ttic  resixt- 
anoe  due  to  tlie  granite  leilgcg  extending  over 
a  hundred  miles  below  Itig  Stone  Lake,  in  the 
bc<t  of  the  upper  Minrieauta,  checked  further 
erosion  there,  and  formed  a  growing  lake  above 
it.  wliich  finally  found  a  new  outlet  to  Hudson 
Bay  through  the  loose  drift  near  Nelson  River. 
This  was  rapidly  eroded,  thus  reducing  the  old 
lake-surface  to  the  present  level  of  Liiki'  Win- 
nipeg, which  is  about  three  hundred  and  sixty 
feet  below  the  present  sources  of  iMinnexols 
River.  Like  chaugea.  due  to  llie  same  utnsc, 
by  which  Lake  Michigan  has  lieno  cut  olf  from 
the  Illinois  River,  and  Lake  Winnebago  IVoill 
the  WiseonsiTi  River,  may  be  traced.  i 

(ien.  Wurren  discussed  tliis  hypothesis  in 
detail,  imd  showed,  by  so  many  faots  as  almost 
to  amount  lo  a  demonirtratlon.  that,  since  the 
glacial  epoch,  two  secular  oscillations  of  this 
character  have  occurred  in  this  region.  The 
reasoning  is  masterly,  and  i!Iusirai<-»  both  his 
breadth  of  oouceptlon.  and  his  care  to  iwnclude 
no  fai'lher  than  the  facts  warrant. 
Although  modest  and  retiring  to  a  fault,  the 
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earnest  scientific  work  which  be  bid  done  ud 
waa  doing  was  appreciated:  and  in  18T6  he 
was  elected  a  member  of  the  National  academy 
of  sciences.  He  had  long  been  a  member  of 
oilier  leameil  socletleis,  and  waa  widely  known 
ftud  n.'!()iecicd  among  sclenllfle  men. 

In  |ii-n>on,  fit-n,  Wiirrt-ri  was  of  nK-i1ii)m 
height,  mid  wlightly  Imilt.  His  mind  wiw  in- 
IrnMly  aclivc.  Nervous  in  tem|i«rnment,  nn<) 
somclimee  irritated  nt  triOing  annoyances,  he 
became  instantly  cool  snd  sclf-poiMd  in  times 
of  real  danger  or  dilllciilty.  Id  close  logical 
reaaoniDg  he  had  few  superiors,  tlis  mental 
habits  were  those  of  an  investigator,  —  never 
satlsDed  until  he  bad  studied  the  matter  in 
faaiid  in  all  il.t  bi^arings :  but  in  action  he  was 
lin[)ctuoiiH,  ini)omitHl)l<?.  and  gallant  In  the  ex- 
treme. IMn  n'lidin^  mis  ext«n!tivc.  l>oth  in 
«ci«ncv  anil  literature,  — iliie  largi'ly  to  h\»  haint 
of  seeking  rocntnl  resl  by  working  in  a  nnw 
direction.  Hie  sen«c  of  humor  was  keen,  and 
his  conversation  wa>i  often  brilliant  as  well  as 
instructive.  In  disposition  he  was  kindly  and 
sympathetic,  and  he  never  failed  to  give  others 
ftill  credit  for  whatever  good  work  they  had 
don«.  lie  loved  justice  for  its  own  sake :  and 
tfao  tiatiirnl  t«udeuuy  of  his  mind  waa  always 
to  aKNiHt  the  weak,  and  to  strive  to  reilre».<t 
wrongx  wherever  found.  Theae  traits  of  char- 
acter endeared  him  to  his  ft-iends;  and  his 
memory  is  chcristiod  with  mingled  feeling*  of 
respect  and  regard,  not  easy  to  ex|>res«. 

Uenuy  L.  Auuot. 


APPBSDAOBS  OF  THE  TRfLOBITB. 

Tnitoiion  the  kindiies?  of  Mr.  D.  A.  McCor^l, 
the  owner  of  the  trilobite  desei-ilied  by  Professor 
John  Mickle borough  (Cinc.journ.  nn/.  hist.,  ri. 
200,  188JJ),  I  Lave  had  an  opportunity  to  study 
the  origins)  specimen,  and  prepare  a  few  notea 
upon  it. 

When  received,  the  H|jeeimenB  —  I.e.,  matrix 
and  ndief  —  wen-  not  I'ree  from  the  grease  ami 
dirt  acquired  in  llic  procviM  of  taking  ca.tts 
and  fre<(uent  handling.  On  giving  them  a 
tLoTough  washing  in  n  solution  of  potash,  this 
wtia  removed,  and  nlso  a  thin  lilm  of  decom- 
posed rock  on  the  parts  benenth  the  pigidium. 
Turning  to  the  laboratory  window,  to  have  the 
eunligfal  strike  across  the  specimens  while  still 
wet,  much  to  my  surprise,  the  appendages 
ebown  beneath  tb^  pygidluro  were  seen  to  be 
of  the  same  (character  as  those  beneath  the 
thorax,  a  immhor  showing  in  some  instance)* 
two  and  thnte  joints  uttui'Iicd  to  Itic  buMal 
Joint.  On  n  more  rarcful  examination,  numer- 
ous fine  slender  fliamonts  were  discovered,  both 


bcDcntb  the  Uiorax  and  pygidiuin,  and  also 
near  the  posterior  end  of  the  latter  slendor 
Jointed  appendages  not  half  a  millimetre  Id 
diameter.  Haviug  cut  up  over  two  thousand 
trilobites  without  discovering  any  '  bronchi- 
geroiis '  appendages  beiteatli  the  pygidium, 
other  than  tbe  spiral  and  ribboti-like  branchial 
ntamentu,  —  itncli  a«  were  nttoehcd  to  the  basal 
joints  of  the  thoracic  legx.  — -  nuluratists  can 
appreciate  the  feeling  of  satisTaction  that  tbe 
discover^'  of  IbcMJointeil  appendages,  so  much 
like  tfao««e  found  in  cutting  sections  of  Ceraunu 
aud  Cslyrocne,  gave  the  writer. 

The  breaking-apart  of  the  surfiiees  carry- 
ing tbe  legs  and  their  matrix  left  tbe  legs  t^- 
neath  the  thorax  in  relief;  but  beneath  tbe 
pygidium  the  Joints  were  broken  lou^tudinaily, 
and  only  a  plain  outline  Hcction  ia  seen.  It  U 
probably  owing  to  this  that  Uiese  were  over- 
looked by  Professor  Micklcburougli.  ami  the 
Hpnce  Iwneiitli  the  pygidiuni  ra>ni(i<liTre<!  km  ahow- 
ing  leaf-like  or  folinwons  ap]>eudag<^j'.  For  the 
purpose  of  citairly  indii-aling  the  actual  rela- 
tions of  the  ix>rtion  of  the  Ohio  trilobite  showing 
the  legs,  to  the  entire  dorsal  shell  of  the  same 
species,  a  figure  of  the  under  side  of  the  shell 
was  outlined :  and  then  the  Ohio  specimen  was 
caref\il]y  drawn  as  If  resting  in  It,  as  shown  In 
fig.  1.  In  tbe  s|>ecimen3.  some  of  the  appen- 
dages arc  aboKu  more  diittiiictly  in  the  matrix, 
and  othi^rs  in  the  relief.  In  Uie  drawing,  tbe 
two  are  combined  KOnatogivc.  witiiout  irstora- 
tion,  what  is  actually  present  in  tl»c  specimens. 
Twenty-six  pairs  of  Appcadagcs  are  clearly  dis- 
cernible. Of  these,  nine  are  situated  beneath 
the  thomx,  one  beneath  the  posterior  margin 
of  the  head,  and  sixteen  beneath  the  pygidium. 
From  the  character  of  the  appendices  beneath 
the  thorax,  none  of  them  apiiear  to  ha»e  be- 
longed to  tbe  nianihicaUMy  apparatus ;  the  ninth 
poaterjorpairhaviug  been  crowded  forward  I'rnni 
beneath  the  j)vgidium.  The  anterior  juiir  be- 
neath the  head  is  very  im|M;rfvct ;  but  suflldent 
rrraains  to  show  that  these  appendages  were  in- 
timately aiwociateil  with  the  cavity  of  the  head, 
which  is  now  filled  with  calcite,  awl  they  proba- 
bly represent  a  portion  of  the  posterior  pur  of 
manducatory  appendages.  In  Calytneno  se- 
naria  and  Ceraurus  pleurexanthemns,  the  pos- 
terior pair  of  manducatory  appendages  are 
always  provided  with  a  lai^e  basal  joint,  and 
undoubtedly  tbe  same  wa:s  the  csite  wiih  other 
genera  of  Irilobites.  Ttui  nppi-niiage.i  hciiruili 
the  pygidium  art:,  however,  uf  the  grv:ii(cst  in* 
leriitt.  I  luive  siwn  many  Irilobites.  when  cut- 
ting sections,  that  had  Uie  cephalic  ami  tlM>meic 
legs  ctcjirly  and  distinctly  definnl ;  but,  owing 
to  the  small  slate  of  the  pygidium  of  Calymene 
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ami  r«>rauru8,  then?  was  alirnjH  stome  ilonbt 
alioiil  th*  number  of  inniciidagt-ji  that  were  to 
bf  asMgiied  U>  tli<!  iivtficiiiiin.  'Hiat  ibej-  wore 
joiiit«i:l  and  not  fbliiiei'oiiic  Appendages,  I  hu<1 
DO  doubt,  and  to  mnled  it  in  the  text.'  and 
also  in  tlu!  rvstoralioD,  of  ntiich  fig.  2  ia  a 
copy. 


The  lug  bciiMth  th«  thorax  of  the  Obio 
trilobite  shows  aeven  Jointa  in  two  iavtaon-s  : 
the  character  of  the  terminal  Joint  is  im- 
known. 

The  dlacorery  of  this  unique  spcvimcn  fiilly 
eatabliahca  the  correctncas  of  Ibc  restoration 
made  by  tliu  writer  of  the  ambulatory  ap|>cD- 
dage«  uf  (.'al\*me»c.  as  shown  in  fig.  2.  1*116 
few  tmreg  of  the  branchial  fliamenia  do  not 
tlilTer  from  those  described  as  occurriiij;  in  the 
gi'Jtrra  (.'alymcne.  C'eranrus.  aud  Aeidaflpiit. 

From  llie  evidence  given,  llitri;  appi-am  to 
be  no  neeesMly  for  a  change  in  Iht-  cliiH.iiti edi- 
tion of  the  trlloljilcd  iiiven  on  pp.  Wi,  210 
(fl>M.)  :  — 

Cla».  Pocoil«iK><ta  ;  suti-class,  I'alaeadao ; 
order,  Tritubita. 

TrJIobitn;  ex.,  Aaapbns.  Calymcne,  etc. 

I.  Eyes  sessile,  compound.  2.  Ocelli  nn- 
knowo.     3.  Cephalic  limbs  serving  as  moatb- 

>  BaU.  ■■>.  tamp.  trU..  m.  ilu.  p.  3U,  1MI. 


organs.  4.  Thoracic  segments  bearing ^n ted 
legs  and  attacbed  branetiiae.  A.  All  acgmonUi 
bearing  appendages,  li.  'l*hoTacic  segmuiita 
unancbylosed.  ".  Abdominal  segments  an- 
chyloi!>ed.  and  bearing  Jointed  appendages.  8. 
Ily|)oatoiua  large  (nivtaaloua  unknown).  To 
section  7  we  uow  adtl  *  (aimilar  to  those  of 
the  thorax).' 

The  ultcDipt  to  locata  tbe  branchial  appara- 
tus of  tbe  tri)obit«  l>oneaU>  the  pi,-gi<ltuni  to  not 
surprising  when  a  compnrison  with  Liniulu» 
and  Serolis  is  made  with  tlioee  trilobitcN  hav- 
ing a  large  pygidium  :  but  in  such  genera  M 
Conocephalitea.  Arionellaa,  and  others  having 
a  prgidium  very  auiall,  aa  oorapwred  with  the  re- 
maining |iiir1aof  the  animal,  the  necessity  for  a 
diiri-rt'nl  branchial  syatem  b  at  on(«  ajiparent. 

■nie  director  of  Uie  (•cological  anrvey  of 
Canada  hnving  given  permi»«ion  to  have  the 
original  siKvinien  of  As:i|ktiiiK  pliityeephahts, 
described  by  Mr.  Billings  a«  showing  ambula- 
tory legs,  sient  to  me,  I'rof.  J.  F.  Whileaves 
kindly  forwarded  it ;  and  the  speeimen  waa 
placed  by  Uie  aide  of  tbe  Ohio  trilobite  for 
oompariaoD.  A  glance  abowed  that  3Ir.  Dil- 
lingii'a  Interpretation  was  tbe  correct  one,  and 
that,  as  fur  an  the  tlioraric  legs  are  cottsiderod, 
the  Caniidiun  triloliitc  halt  a  pair  for  each  seg- 
ment. Of  the  ahdoniinal  tegs  nothing  la  seen. 
The  only  addition  to  our  knowhwlge  of  the 
structure  of  the  trilobite,  fiirnislied  by  the  Ohio 
specimen,  is  tbe  verification  of  the  hypotheiiia 
tbatthe  lega  were  jointed  beneath  tbe  pygidium, 
aa  abown  in  the  aecUoriA  of  Ceraurus  and 
Calymene,  and  exprwHMl  in  Sg.  i. 


t«iitl;  A.  vpi  ntl  btjinrbljii' ;  !•,  oplpodlt* ;  /.tttfr  T»kotitroro 
MInu  plUc  «*  FUeh  'J.  In  »uiii.'  Inaujirv*  Urn  btvirh^t  DLi^ 
miinU  vt  rlbbmi*  art  tln.ljrhl  nui3  nal  *plT%Oy  atlJvd. 

That  thi-  trilobites  and  cnwtOceanH  were 
differentialc«)  iH-fore  tbe  vxiitence  of  titc  oldest 
Cambrian  fauna  wc  now  know,  ia  my  preoent 
belief,  tlie  two  classes  coming  <lown  on  two 
distinct  lines  of  descent.  In  a  paper  now  in 
the  course  of  ]>re[>ar.itioit.  the  entire  subject 
will  be  reviewed,  and  lltustrnlions  given  of  the 
dilRrent  orders  of  the  class  PoeciloiM>da. 

CllAKLKS  D.  Walcoti. 
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TUB    NEW  BOaOSl.OFF    VOLCANO    IN 
BERING  SBA^ 

Ox  TcbeiikolTs  cliurt  or  (nmlafrhka  Island, 
nnti  thr  iiitJNcrnt  |uissi's  iVoni  (.Iiiiiiitilc  tol'miiak 
I^lnndtt,  thcr<;  xt-  p!nc<'il  in  liititiidi:  h'A'  'il'  north. 
ami  longitndf  H!7"  W  wc«l,  jm  islvl  lUmul  Iwlf 
&  milt  ID  exteol,  with  rocky,  liolii  ■Imri's.  «ini 
somewhat  flattened  top.  It  hii*  fin-p  w.iKt 
dose  BTOU  lid  it.  and  no  outlying  dniigirs  exin^pt 
to  the  north- north- west,  where  ssmnll  'pintiuclu 
rock,'  or  'sail  rock.'  Uea  a  few  hundred  jrards 
dEKtant. 

The  rocky  Islet  is  known  as  ■  Bogosloff.'  In 
hia  iiccount  of  bSa  voyages,*  Cook  saj's.  that 
on  th<-21)th  of  October.  1J78.  he  discovered  "an 
olevjiti'il  rock  wliich  ui>|>o»n^d  like  a  tower : ' 
and  he  Jiidgctl  of  its  stee[>iiess  l«low  the  aui'- 
iaix  of  the  KeH  l>,v  the  circumittiiiier  thiil  the 
sea  (which  was  nmning  very  high)  lirok*-  uo- 
whore  but  against  its  sidc4. 

I  have  plotted  Cook's  position  with  ivg.'inl 
to  this  discovery,  mflde  when  he  wan  only  Hmr 
leagues  to  the  south-westward  of  the  islet,  and 
was  steering  a  north-easterly  course.  From 
his  language.  I  cannot  decide  whether  he  paasecl 
on  its  northern  or  aouthern  aide. 

His  fuotnou-  saj'A.  that,  though  this  mass  had 
no  place  on  the  Riis»[an  map  protluced  by  Ismy- 
lotT,'  it  was  indicated  on  the  chart  of  Kreuitzen 
and  LevashefT.  Cook  jilneeil  it  about  aeven> 
teen  miles  north  of  the  nortliern  dhore  of  the 
ialand  of  L'mnak.  tlis  longitudes  are  all  loo 
great  by  more  than  a  degree,  but  the  relation  of 
the  islet  to  the  adjacent  islands  Gxes  its  position. 

TJiia  reference  to  Cook's  position  is  some- 
what  important ;  because,  on  an  admiralty 
chart  of  Itering  Sea  and  the  Arctic  Ocean 
(I8.'.9),  and  on  a  I'.  S.  chart  corrected  to  W^^ 
nCxploring  cx|M>dition  under  t'oniniamier  -lohn 
ibxigers,  U.S. N.),  this  islet  is  nailed  the  *Ifo- 
gosloff  volcano : '  dtkI  the  slat^nient  is  made 
HbaA  it  rose  in  ITilll, — cigiitecu  yeuni  uIUt 
Cook  had  descrilsed  it. 

Tebenkoff,  in  \l^A^  (perhaps  following  .Sari- 
Chetf  in  1829),  calls  it  -St.  dohu  the  theo- 
logian Island,'  or.  rather.  '  rock."  and  gives  it 
a  circamference  of  two  miles.  According  to 
Sariehefl".  its  height  is  about  four  hundred  feet : 
but  the  navigators  of  the  Russian-American 
company  made  it  aix  hundred  and  twenty  feet. 
Tebenkoff  *n\*  Tillnr  Rock  lies  four  hnndied 
yfljds  north -north*  west  of  Bogoslolf  lahind. 

■  CunimunlLaied  bf  ProT.  J.  R.lltlg*nl,  wipFrlnU'DdiDt  t*.tt. 
MHiI  md  modiittc  •umy.    Sa*  Hit  Setnn.  Sn.  dl. 

>  Vol.  II.  p-  :'7fi.    Third  adinlislt]- nllUiin. 

•  Inn)  luff  •■n*  ilir  prlnMHl  irM>r  M  VDUiubti.  *nd  hait 
produtwl  clisrii  uf  wvi'iaJ  of  Uw  Uludi,  Mr.,  with  vhloh  br  su 
ptnODally  hmlliiK.  ami  iliaind  IbBiD  to  Cook. 


On  the  Admiralty  chart  and  on  some  of  th« 
Uiissian  charts  {including  those  of  Sarichcff), 
and  even  on  the  chart  published  by  the  U.  S. 
hydrographic  ollin-  in  ISJa,  a  dangerous  reef 
is  laid  down  l^etwet^n  liogosluff  and  tlie  north- 
ern end  of  Umnak.  The  U.  S.  ehart.  corrected 
to  ISGfU.  repeats  this  dnngi-r ;  and  it  i»  even 
laid  down  on  the  U.  S.  circumtiolar  cliarl  of 
It(82,  Tebenkoff  says  this  ■  dnngeroun  reef 
doea  not  exist :  Veniaminolf  says  the  nativoi 
deny  the  M:lsleni.e  of  the  reef,  but  report  great 
current  or  tide  rips,  which  are  dangerous  to 
their  bidnrkus.  In  IWIT  I  had  the  same  infor- 
mation from  the  Russian  prieat,  Shayesuikefl", 
— a  man  of  more  than  firdiriary  knowledge  and 
capacity,  and  well  accinainted  with  the  islands, 
which  lie  visited  regularly  in  the  course  of  his 
ministrations :  also  the  Alaska  commercial  com- 
pany's navigat<ii's  have  passed  between  l'mnak 
and  Bogoaloff  islands.  Neither  the  HogiislolC, 
the  reef,  nor  the  northern  part  of  l'mnak,  Ik  on 
KotKftbue's  ehart  of  1817. 

Tiie  height  of  this  volcanic  island  varies 
»<!Cordiiig  U)  the  authority  from  which  the  esli- 
mat<-  lias  been  obtained,  as  already  indicated. 
TebenkolT  gives  estimates,  from  two  authori- 
ties, of  four  hundred  ami  sis  hundred  feet. 
On  my  chart  I  hivvc  a  TioUt  stating  the  height 
to  be  ciglit  hundred  and  forty-four  feet,  but  I 
had  forgotten  to  state  the  aulliority  for  that 
estimate.  1  suppose  that  I  obtained  il  from 
one  of  the  Russian  navigators,  in  1867.  The 
captains  employed  by  the  Alaska  commercial 
itimpunj',  however,  estimate  the  height  at  from 
two  hundred  and  fiftj-  to  three  hundred  and 
fifty  feeU 

(')f  tliis  islet  I  collate  the  following  facte, 
without  examining  many  authorities:  — 

177S. — Cook  saw  i I,  Oi-l.  ?»,  in  clear  weath- 
er, lie  says  it  is  on  the  chart*  of  Kienitzen 
and  Levashetr. 

nac.  —  Veniamiiiotr.  calling  it '  St.  John  the 
theologian.' states  thatitaroseout  oftheseaon 
May  7  of  this  jear :  and  that,  at  the  time,  there 
wen-,  ncconling  to  Krusenstern  and  Langsdorff, 
earlhipmkes  and  eruptions. 

l.SOO.  —  Il  was  smoking  (KotJEcbue) . 

I«(ia.  —  It  was  smoking  ( LangsdorlT) ,  (.U 
that  time  tlie  volcano  Makushin  was  throwing 
out  volumes  of  sinoki*  and  fire.) 

IK04.  —  It  was  smoking  from  one  or&t«r 
(Kotifebue). 

1«0C.  — The  burning  lava  was  flowing  down 
the  noith  side  (Langsdorff). 

liil  t.  —  The  crater  threw  out  stones  (Ham- 
nolf) , 

1.HI5.  —  It  waa  diminlsliing  in  height  (Uara- 
noff). 
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1816-17.  — It  had  no  aotivily  ( Kscbscholta) . 

1820,  —  It  WKH  smokiii);  (Dr.  Sti-iii). 

1H23.  ~  It  KIM  not  Kinokiiig  (Vciiiittninrifl'). 

1832.  —  There  wwt  no  smoke  (Tobeiikoff, 
Lnlke). 

Atthoiigti  ft«qu«ntlv  seen  in  later  years  by 
the  navigators  of  tho  Knsaian- American  nnd 
Alaska  commercial  com|>autes.  and  by  the 
vlttlers,  no  one  haa  noticed  it  aa  exhibiting 
any  9\git%  of  activity. 

In  ail  other  |wrt  of  VvnlaminolTs  irork.  in 
giviiijc  mure  parti  mi  Ihm  of  enrlliqiiakeH  and 
vo!c»iio<"S.  111?  writes,  — 

"Tlie  new  UUnd,  itoconlnff,  in  liicitmltt  S8°  SB" 
noTtli,'  and  lonxliitde  148°  5'  wen,  To*e  from  ili*  wa 
In  tb«  mtI;  part  of  May,  ITMI.  Hnlnrr  llifi  Island- 
•jipe»red  abnv?  tbr  wa,  tbrrti  lia<t  h«rn  irltiMsttH),  (nr 
a  Ions  lime  !n  Hint  tpol,  n  cDliimri  of  nmnkn.  On  llir 
Mb  of  May,  nflT  a  tt.niiig  *iit>tirrriinrnii  nnliu',  wllli 
tfaa  win<l  irr*li  fmm  iho  nnrt.h-wp*!.  i.lii'  now  Mnall, 
black  Itlfl  linrniiip  i  lallilv  lliroiitlh  Ihc  ti>g;  unA  from 
tho  (uiniiiil  fjvM  flainiif  ihnl  fiirlli.  Al  the  lamn 
dmn  Ibnrv  wni  a  t:ri^it  oitrlhqtinkr  In  Ihi-  moantnlno 
on  the  north- wfjii  ^rtot  riiiitnk  I<1m)(I.  >cr»inpnn1«l 
by  a  zn'ni  noun  Ukn  lh«  ciuiiioiiaillns  of  hi^ary  ^ulii; 
and  UW!  next  dnj  tbe  ftami!*  nnd  iIir  cnrthijUBkn  cun- 
tinund.  Tbe  Qntiir*  and  Mnokc  trcro  iccn  for  a  long 
liuic  JJnny  muiu  ot  immki--iton«  were  ejected  on 
the  Arst  iipikearancc  vl  ttic  inland." 

Al  that  time  it  was,  perhap>,  only  onoK[uarter 
the  eis«  of  its  present  dimeiisioDS :  and  it  in- 
creiucfi  in  size,  groniiig  higher,  and  brenkiDg 
down  at  the  same  time  oii  all  sides.  Fioally< 
about  1823,  it  scemwl  to  become  nnehnngeable. 
I'dIU  it  ceased  to  increase  in  size,  it  was  hot, 
aa  well  oa  the  sea-water  aronnd  it :  while  smoke 
and  steam  arose  from  it  continnon^Iy. 

It  ia  notie^jihle,  aUo.  in  this  conm-ction,  that 
Ktenitzi-n  untt  I^viiKlicri',  who  miiili'  thi>  voyage 
of  diiic«vcrj'  in  I'M  luid  I  'i>'3  to  mitwivor  to 
discover  the  track  of  licring's  royiigc.  have 
marked  llogosloff  on  their  chart  ss  sitimtcd 
forty  miles  west  by  south  of  Makushin  Tolctino. 
and  surrounded  by  sunken  locks.  Their  mark 
is  a  view  (sec  sketch),  and  clearly  indicates  the 
peculiar  aba[ie  of  the  Islet  at  ttinl  time.  Tlii^ir 
course  led  them  ten  miles  to  tht-  nurtliwnrd  of 
it.     So  morb  for  tin-  older  aiilhoritii-a. 

Along  the  wliolt-  ithniH  of  the  Atnitinn  l*> 
lanilii,  from  ubn-iut  of  tlii^  KiiniU-hiilka  |K'nin- 
aula  In  thr  iic.iil  of  tho  |)('ninsiil:i  of  Alaskn, 
lbcr«-  19  iL  line  of  the  greiitf-st  volranif  m-linly 
exhil)ito(l  by  about  finy  volcanoes,  of  which 
many  arc  living,  and  of  which  some  are  at 
times  in  »  slate  of  violent  eruption.  Some 
of  ihcm  have  an  extreme  elevation  of  about 
twelve  thousand  feet  on  the  Ala.>tka  peninsnta ; 
while  the  Aleutian  volcaiiooa  range  fi-oiu  three 
thousand  to  nine  ttiouaaiid  feet. 

■  TUt  Ualluau  >«iiHi  wUb  CiKik'a. 


Uf  theae  living  volcanoes,  ono  is  that  of 
Hakiishin.  on  the  Dorth-weatem  part  of  tho 
larse  iBlaml  of  Unalmthkn,  and  directly  over- 
looking  Captain'!!  HartKir.  on  tbe  north  side 
of  that  island ;  uiitl  nnoUier  la  tbe  Islet  of 
BogonlolT,  now  under  discuaaion.  situated 
twenty-five  miles  to  tho  westward  of  tbe  north- 
western point  of  Unalashka.  This  lolet  baa 
acquired  anusual  importADoe,  bcoause  there 
has  arisen  alongside  of  it.  from  the  depths  of 
tlie  ocean,  a  volcanic  island  over  one  tlioiiwiDd 
feet  high.  This  fact  also  suggests  inquiries 
into  the  condition  of  tiie  Island  aeen  by  Cook 
aa  'an  elevated  rock  which  appeared  like  a 
tower,'  aiul  iu  condition  in  May.  li9C.  when 
it  seems  to  have  exhibited  umisiial  signs  of 
activity.  Also  it  appeared,  aa  before  men- 
tioned, to  have  increased  In  size,  and  conlinned 
so  to  do  AS  late  as  1^23.  ft  is  poiisible  tJiat 
Cook  saw  the  rock  when  in  a  staK^  of  inaetiou, 
as  he  made  it  out  at  a  distance  of  four  leagtieit, 
when  working  to  the  eastward  under  the  nortli- 
era  shore  of  tualashka ;  and  the  wcatlwr  must 
have  been  clear.  I  conjecture  that  he  saitod 
between  it  and  Unalaxbka  to  save  getting  too 
far  to  leeward ;  and  be  must  have  had  it  in 
sight  for  3(ev<Tal  hours. 


WHKMUMT  IILXHO,    DIMJlin'  nx  HILM.  1*  (Sill    BV 

Aa  late  as  September  and  October,  IKK3 
(to  come  down  to  our  own  times) ,  the  island 
was  seen  by  two  captains  in  the  service  of  tho 
Alaska  coramerolal  eomjiany.  —  Hague  and 
Anderson.  —  both  of  whom  called  upon  me, 
dettcril>ed  the  eharacler  of  this  new  formation, 
and  enaidisl  me  to  make  a  rough  sketeli  of 
the  inlet  aa  it  appeart^l  to  tliem  (aee  view). 
They  both  juiksikI  cIom:  to  it.  nj)pr(iaehiiig  fiom 
opposite  stdcH,  and  thuM  were  enabled  to  judge 
of  its  site,  height,  and  general  s]>pi.-uraitee. 
C'apt.  Anderson,  in  the  Mchoonrr  Matxhev 
Turner,  saw  the  island  at  daybrcjik  (live  a.m.) 
ou  the  3ith  of  .September.  I8>^3,  and  i>asscd 
It  at  half-past  eight  a.m.  within  three  cnblca* 
lengths :  heaving  the  lead  as  fast  as  practicable, 
with  twenty  Gatboms  of  line,  and  finding  no 
bottom,  although  tbe  water  was  discolored  and 
of  a  red  color.  Tbe  vessel  Grst  approached  it 
on  Uie  ea&tem  Me,  atood  up  to  the  north- 
westward, tacked  ship,  and  poased  to  the  west- 
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wanl.  The  islet  wiw  8urrouti<]p<I  br  white 
smoko.  likt^  xl^nm.  The  fiiinie  evening,  after 
niK'itriill.  Iicing  iheii  about  iwenly-flve  miles  lo 
vriiulwaril  of  it,  they  saw  the  fire  on  the  islaod. 
On  the  27th  of  October,  1883,  juat  one 
month  afWr  Andcrsoa'a  viait,  Cupl.  Ilftgiic, 
of  the  Uora,  saw  tb«  i«luii(l  al  w;v<;m  a.k., 
approaching  it  lYom  the  Mjiith-wi-HtiraRl  (j^'tt 
BB  Cook  had  doiK-  ont.-  hiinilrr<I  ati'l  five  ,vear« 
before).  [Id  lir»t  pawieii  through  »  streak  of 
red  wat«r  into  a  green  streak  bejond  it  (Ibc 


BoLli  CJiptains  agretr  in  sn^ing  that  thi!  iHlnnd 
ia  larger  than  the  old  one.  aikl  is  about  linlf  n 
mile  lion h- north -wfst  of  it ;  that  it  riscK  vrtry 
at«eplr,  with  a  rough,  ogee  curve ;  and  Itiat  the 
outline  on  tiie  eastern  aide  Is  broken  on  the 
ahutilcli'r  und  at  the  baae  by  masses  of  rocks 
(see  Tjfw,  Iw-lnir).  On  the  western  side  there 
ia  a  level  npauif  jii»t  »b(>v«  water,  and  thirty  or 
forty  feet  in  extent,  where  n  landing  conld  be 
elfectod.  The  top  was  hid<lcn  by  clouds ;  but 
white  smoke  or  stenm  could  be  iteen  issuing 


TiiE  Heir  TOUiUiiB  in.*>i>  or  aoausuirr^a  ■■¥■  aaPTBamn-wToBiR,  im. 


water  under  both  conditions  having  the  appear- 
ance of  being  very  deep) .  but,  feariug  sboala. 
tacked  ftlii[j  to  avoid  u  nearer  approach.  He 
CAme  no  nearer  tliiin  about  unu  mile,  tiiid  hud 
the  island  in  night  about  three  hoiiiit.  At  that 
time  there  wft>*  bl.ick  »moke  isnning  from  it,  a» 
if  tnr  were  burning.  The  weather  wn»  cloudy, 
and  DO  obecTvations  could  lie  had  for  jiosilion  ; 
but  H»  proximity  to  the  old  Uogosloff  fixes  it 
with  equal  predsioo. 


firom  near  tbe  cloud-line,  which  was  e«timst«d 
to  be  ftom  eight  biuidred  to  twelve  hundred  feet 
above  the  sea.  Tin-  siili-«  are  very  steep  ;  and. 
apparently,  it  haa  ariKcrn  from  the  depths 
niilioti I  developing  outlying  dangers,  because, 
with  a  heavy  swell  running,  no  fin^akera  were 
seen.  Around  the  ba«e  arc  great  atesuxjets, 
somewhat  like  those  Dcur  tln^  atimmit.  At 
night  it  looks  as  if  the  wh<dc  iidct  were  in 
active  eruptioii,  and  oorered  with   (ire  (this 
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may  ariec  nom  the  ignition  of  ga«ea  eaoaptog 
from  inniiiucrable  apertures  in  the  tiniiks  of  the 
islet). 

TebenkoB'.  in  his  description,  tabulates  tliia 
islet  as  in  latitude  £3"  !>^  norlli.  and  longiUidu 
ler  33'  wt-st. 

I  liave  no  doubt  that  during  tlie  prcMcnt  year 
(188-1)  w<!  shall  obtain  ibi  cxnct  gco^apbical 
position,  ils  i3b;,^i<'al  ci^nditionH,  aod  reliable 
mtiuKun-s  or  lln  iiixc  and  licigbt. 

On  tin-  -iOUi  of  (Jctobcr.  1883,  —  seven  daj-B 
iHiforc  Hague  saw  the  Island,  —  a  shower  of 
a»hi?s  took  place,  small  quautjtiea  of  nliich 
were  collected  at  ItiuUuk.  and  a  portion  pre- 
sented to  the  California  academy  of  sciences. 
There  seems  some  doubt,  howevor,  a*  to  the 
point  wheiit-e  the  aahe.i  Paino :  as  tho  acnoiint 
IVora  Itiuliuk  t'laci^t  th«  date  of  their  fall  »t 
Oct,  \G,tL'ind  biting /rimk  fram.  wfitl-tottfh-wf lit, 
with  rain  anil  silocl.  It  may  be  thai  this 
pumioi-ilust  iTiimi;  from  the  eruption  of  Mount. 
■St.  Aii^iiKtin  (see  map  of  Alaska)  on  Oct.  G, 
under  Ihe  iniliienec  of  an  upper  current  of  air 
from  the  north-ea«tTrard  :  that  mountain  lying 
ovor  seven  hundred  mites  distant  in  that  direc- 
tion fVoiD  Unalashka. 

It  is  noticeable,  that  during  the  eruption 
trom  Bogoslofl*,  or  at  least  about  that  time, 
the  two  volcanoea  ou  Akontan  Island  (about 
as  far  to  the  east-iiurlli-i-ust  of  Makushin  vol- 
cano as  Bogosloir  is  to  iIh-  west  by  north) 
eeaNfd  to  Nnioko.  and  itliowtul  no  nigns  of  ac- 
tivity. Theer  two  volcjinocs,  only  three  miles 
apart,  arc  8,332  and  S^mH  feet  "high  res|)ec- 
tiveiy.  Nothing  was  heai-d  fVom  Makushin: 
probably  its  summit  was  in  the  clouds,  and 
might  have  been  active. 

Aa  regards  the  distance  to  which  the  ashes 
from  snch  eruptions  are  nometiiue-s  carried,  it 
may  be  meniioned.  that  at  the  tinin  of  the 
eruption  of  voli-aiio  Iliiinina.  in  Mardi.  IHi'.', 
the  ]iumice-asbeN  fell  on  St.  i'nnl,  Kiidiak 
Island,  one  hundrtid  and  sixty-five  miles  dis- 
tant. 

From  the  natives  of  Iliiiliuk  it  was  quite 
r«c«ntly  learned  that  they  had  seen  smoke  issu- 
ing from  the  new  Uogosloff  —  or.  rather,  from 
the  position  of  the  Bogosloff — some  time  in 
1SS2  :  the  exact  dale  could  not  be  obtained. 
Crobok  Daviiison, 
A»»i9tant  U.S.  coast  mid  geodetic  nurvey. 


THE    DAiVISIl    EXPEDITION  TO  EAST 
GREESLASD. 

The  report  ot  I.ieot.  Uuliu  hns  sppvHrtil  Su  tliv 
liaoblad  of  Cupviihajiieii.  lie  left  NuiiorUilik  on 
tb«  asd  of   July  iMt,  with  a  pany  of   ihlrty^ilaa 


people,  nton  kayaki,  and  foar  unilahi,  and  rcadM 
FrnkrlrkHbal,  tli«  t»>l  Enmpf^aii  «tAtlt)ii.  tbe  iam« 
eveaiii);.  llntv  llivy  were  anislinl  and  ml«rtitiiieil 
by  mlmiionttry  BroaJIwck  uiitiJ  Uip  pihI  o£  July, 
while  Che  pnrty  wnn  dcUlaad  liy  thn  prrscncc  of  floo- 
l<Mi  In  til*  Ficinlly  of  Cap*  Karpwcll.  Khun  ihe  ;H»l 
of  July  uulil  Sepl.  II  iIih  party  was  nul  ujucb  incum- 
DtiHlc-'d  by  ice,  only  Imlns  Ihrfe  liays  while  delained 
[b  I.lTidcnnw  Fiord. 

The  dutru  lit  KmI  Oreenlnml  as  far  ag  lai.ltiiilQ  01°^' 
where  tbu  work  termiiiati'd,  will  lie  nuUtbly  clisnced, ' 
ecpecially  by  thi-  discovt-ry  ot  pxiensive  (iorda.  uniil 
now  unk-iidWD.  Tlirlr  »hore«  arc  generally  bnrc  and  , 
Tfrtlcal,  OP  n(iftdy  mi.  Iti  many  places  "now  lies 
siiiniiier.  The  tea-ii-i:  rfachi^a  U>  tlit>  b»8es  uf  lti«1 
vliHs.  or  L-Tcn  sex-cral  inilvs  iriCo  llic  liurds.  Extept 
nt  Uie  cKircinc  »oiith,  Tfgrtnlion  In  <ivoii  Inii  »bim- 
ilftnl  Ihan  In  Went  Um^nlaiid.  and  In  ^ompllineii 
wh<.>lty  absent.  Tlie  iK)<Ll)ierniuo»l  of  Mieve  flord», 
iome  tblriy-figbl  niiUu  loujr.  nracben  witbin  ten  miles 
of  the  liend  of  thn  Tanprinliit  Fiord,  which  opnn*  on 
the  wriiiini  I'l'ant.  IloUi  lire  full  "f  Ice.  Souili  of  Uie 
slxly-Grsl  ili^uree  of  lalttudi;,  Miiil  even  a  fi!W  miles 
norlhwarU  from  it,  iiol.liinic  could  bi;  seca  of  the 
Inland  ic  dinracterlstlt!  of  VirU.  Grnonlnnil.  In  that 
vicinity,  fi'om  a  mountain  |>oak  three  ihvusaud  (eet 
in  beijchc  un  Iluilek  Island.  tli«y  were  ablt*  lu  see  tbu 
the  iniurior  of  the  country  for  a  great  disimice  wm 
compoiud  of  gmnd  mountain*,  often  tising  over  icvcn 
tboURnnd  frt^i  above  tlie  wa. 

la  the  Ourdt  explored  iu  t88.t,  Uiere  were  found  no 
reuiainB  of  biiiUtingi  crectod  by  the  XorllimPii.  except 
thosu  la  Llnduiiow  Flocd.  the  tnoit  southern  of  all, 
already  dricrllinl  by  Itniadlicck.  A  great  number  at 
Eskimo  rains  were  'i<>ied  in  the  ditTvreiit  iior 
Sixty  of  thesu  iinvlviliied  nalices  were  met  ^Ini;  to 
trade  with  the  people  of  Vlai  Greenland.  Tliey  were 
tniich  leu  llko  the  typical  Eskimo  iban  thoie  ot  the 
wottern  out.  The  men  aiv  ainiuet  alway*  tall  and 
Hleiiilrr,  with  loug  beards,  and  at  n  dialance  rceemblo 
Europeans.  Some  of  them  were  even  handsome,  and 
the  women  werp  mui-b  pmttler  tlian  iho*e  of  Westj 
Oreeiilaiid.  In  summer  Tliey  lead  a  iKiniodlu  lifetf 
Si.iliiU  from  onu  Oshiiig  or  hunting  plnee  to  another. 
in  winter  wTcrnI  fnmllicii  unite  to  build  liulx  coTered 
with  turf  and  smnes,  like  tlinse  of  West  (Ireenland. 
They  «i>viid  this  season  huntbi);  seal  ami  bears. 

When  the  iiutivej  of  Holm's  party  arrived  at  aboot, 
lotitude  fi\°.  they  refused  to  continue  /arthcr.  fearliij 
that  thn  umiaks  might  be  froxnii  In,  as  the  lee  becan' 
[■•  knit  logeiber  every  night.  On  the  most  iiurtbem 
point  ultai  lied,  abut  wa>t  erected,  and  a  depot  made  fur 
the  use  of  the  expedition  durins  the  coming  lummcr. 
Provisions  and  several  boats  werp  |,'(t  beni,  anil. 
Holm  returned  with  his  psrty  to  Nanortabk.  Her 
winter  quartern  nere  prepared,  and  a  magnetic  aiu 
meleorologlcsl  observatory  e>iBbIi*hed.  Magnetic 
observations  are  to  lie  taken  hourly  from  eight  A.M. 
to  midnight;  on  term  ilays  evi^ry  Ave  minutee;  an4 
from  tour  a.m.  to  four  p.m.,  every  minute.  ArT«ng»> 
meal')  have  been  made  lor  simultaneous  obser* 
tloiis  at  the  commercial  station*  of  Denmark,  In  We 
Greenland. 
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Aricrthe  winter  qunrlera  had  bwn  prtpuml.  it  wm 
the  intenllon  of  Holm  to  psamlnr  tl<i>  Donl  of  Prml- 
•rlclonlml,  Ml]  thn  Te)d<»i  between  ii  siid  TH»enuiiii, 
wbleb  bas  not  yvl,  bveii  i^iploivil  willi  taut. 

Il  Wk«  Ilia  Intciiiiou  to  dart  for  the  nut^rn  nxkM 
•bout  Om  cod  ot  April,  or  fjirly  Ici  Slny,  18tWi  »nd 
darlns  ibc  wtMer  of  18t<-l-«l  MUit  nM-mbm  of  tlie 
put;  *#r«  lu  runatn  there. 


HUMIDITY  AND  CHRONOMETER  RATES. 

HajoR'Gkx.  }.  V.  Tknxaxt,  of  bur  MajMitf '•  nilni, 
C*lruiu,  c<ranmiiiilcal<Hl  to  tli«  Koytil  tutronoro- 
Ical  nKlrlj  111  N<>v«)ub«r  l&*C  a  papvruii  bumidiCf 
a»  a  eait«o  ot  varintioii  in  Ihp  r»l«  of  ehroiiome- 
lera.  II*  had  borrowed  Irom  the  governiiK^nt'itorca 
about  Ihe.  end  of  Atarcb.  l.'^V,  a  chmnoronlcr,  by 
FlMchor  ot  London,  wbidi  bad  tu^en  »om«  time  in 
Iridia.  but  had  not  bcrii  clfant'iJ  since  il»  arriTal, 
and  ma  (tid  la  have  a  good  rate.  Krom  a  gainlng- 
m«  of  (C.S,  whiph  It  prcwrwd  fairly  well  for  about 
two  nontht.  It  Biid<l«rily  frll  O  a  ftaiu lug- rale  of  S<.0: 
UlU  bein);  the  «>mni<Mici-incnl  of  a  suiKisaiou  of 
nihnr  abnormal  fluctuations  ot  rate  wliich  Major 
Tcnnant  rarcfiiUy  <il>«iirvril  anil  rnronled  for  abitut 
ciEbii'f'n  uionili*.  Tliese  r^ic*  «vra  8nt  cnni|>at«d 
witb  a  plot  of  tbe  publi^1lc?d  daily  [ut^nn  Iviiiperntures 
of  the  mpicorolcigkBl  observatory,  witb  rwulis  not 
quil«  Mttlitartot^;  for,  tliouj[h  It  irouid  icnin  al  Itrst 
dghl  iJiU  Ibe  rat«  dependi  on  leui(>iyratiir«,  fiirtlior 
«xaiBiiutfoii  showed  that  II  uti  do  90  to  a  inudi-rBle 
«xtmt  only,  and  conflrrani  ths  bdiel.  which  Major 
Tcunnnt  hn>]  from  jtnnvral  linpri^Milan*,  that  rate  doo« 
iMit  d*pi>tii)  on  ivoiperatiiri?.  Tbc  exirnordinary  dll- 
(ervncet  uf  rate  at  (iin»  ot  nearly  vigiral  (cinpvriklure 
leave  no  douiit  that  there  is  a  periodic  cbmige  o( 
Tat«;  and  tbv  caiiiw  of  this,  Major  Trnnaiit  balicvM 
to  be  humidily.  His  Snl  iiispicioii  of  tlilt  «'a«  rai*Ml 
by  the  sudden  fall  In  rate  of  this  chronuiiiitier,  in  IS8S, 
bcbifMiincIdoiit  with  ti>«  Ilmt  hnavy  rnins  prtiducfng 
KTOnidamp;  anit  by  the  fuel,  a1*o,  thai  the  sainn  thing 
occurred  tlio  j'ear  pn-vluus,  and  that  Ibe  whole  pcri<vl 
of  low  galtting-rati!  was  thut  u(  the  nim,  while  the 
btwaatwajithowarmtlmoalihecndof  thernins,  wli^ 
tha  (olt  11  K«n<irally  li>a't«<l  with  moisltirv.  The  sanf 
phenOMKiion  revurred.  Il  is.  however,  tuuch  wore 
diflloidt  to  compare  the  supposed  cause  and  effect 
trtthoiit  spcrlal  irrniigrninitls ;  and,  In  any  case.  It  1* 
doubtful  whether  alr-bumidlty  eouid  be  iD«r«  ihtui 
a  rough  guide. 

If  the  oil  In  tbc  arbors  of  the  bolnnce  bn  hygro- 
sri^oplc,  it  is  easy  to  s*i>  that  It  luay  hcronic  mora 
fluid  in  daiup  ir«ather.  the  arc  of  oscill»tlon  will  in- 
crease, tbe  balance- vibration  laite  longer,  and  the 
ehmnoiiMter  Iom;  but  tim  mnnx-ntAry  humidity  of 
tbe  alf  wlli  not  eornispond  to  >h>>  I'atn.  an  tiin  iiMn- 
peratore  iloee  laore  or  leu.  Major  TeonHul.  reuitirk- 
Ing  the  undoubted  CMinectfon  in  this  pariiciilikr  ouse, 
■■ggut*  special  (Jiporlmentlng  In  the  tollnwtng  lil- 
nctiou:— 

l«.  At«  cbronouieter-uila.  or  any  of  tli«m,  hygro* 
■coplef 


S»  Can  they  become  so  by  eipowi*  to  a  tropical 
climate? 

In  this  Utter  ciu«  h«  cotieelTea  tliat  lli«  clliuatlc 
inflaunce  cannul  be  linlUI«d  In  Enropr.  Tbe  effect 
of  the  heat,  and  probably  tbe  ll^l.  »r*  very  deslruc- 
Clvf  of  some  mntcrUli.  Vulcaiiijed  hid ia- rubber, 
tor  example,  does  not  bear  exposure  in  India,  iboiigh 
It  seems  to  answer  Lu  Kurope,  oven  In  heal  and 
damp. 

Lt«1y,  la  Mtlmntlng  tbe  effect  o(  liuiiildily  nn  a 
giieu  rhrooonirier.  It  wlU  probably  be  best  10  uio 
•me  of  the  ohl  hair  or  ]{r«si  hysTO*copcs  for  the  hu- 
midity, placing  it  in  Ibe  oaaa,  t»Okmd  with  the  chro- 
nometer. Davtd  p.  Toim. 


THE  GREAT  COUBT  OP  I88i. 

Tuis  comet  is  one  of  tbe  mom  InfrMtlog  thai  has 
Appeared  for  a  numbcrof  yean.  "Wlng  to  its  very  neor 
apptnacb  to  tlie  nin-*urta«e,  and  the  r*oembUl>C-  of 
Its  orbtl  to  tbe  two  Kmat  eomeu  of  IStl  and  IISBC). 
ft  was  a  hrillisnt  object  In  the  morning  sky  in  Sep- 
tember. 18Sa.  CaleulnUons  of  the  orbil  have  been 
mode  rpcontly  by  Dr.  Morrison,  Profeasor  Frisby,  and 
l>r.  Krenix.  The  periods  obtained  are  as  tollowa: 
Dr.  Morrison. T12.!j-eaM;  Profewor  W»by,7«Sl>;  Dr. 
Kreutx,  *43.1.  These  period» are,  however,  soincii hat 
uncartaln.owlnsiotbc  peculiar  nature  of  Ibeiiuclrus 
of  Ibis  comet.  Instead  of  being  a  alngle  bright  body. 
there  appeared  to  be  a  row  of  small  nucM,  «o  that  II 
was  a  mere  matter  of  judcniciit  with  the  obtciver 
what  part  of  tbe  c»nict  he  should  i>b»«ve.  The  oh- 
serratioiis  were  naturally  uiadc  upon  tbe  middle  of 
the  row  i>f  points,  and  il  I*  not  possible  to  say  with 
eertainly  that  this  cornr^pumletl  10  the  centre  of 
gravity  of  the  comcL  li  is  worthy  of  uoU,  that 
bright  comola  ar»  r«mrded  In  Ihc  year  370  D.  C.  and 
In  A.D.  lias,  both  ot  whi'-h  could  be  rroncllod  witli 
the  great  cuiuet  of  1882  by  snpposing  the  period  ot 
7  SI  year*. 

THE    WORK  OF  THE  CAMBRIDGE 

ARCHAEOLOGICAL   MUSEUM. 

Tiiti  InLste«s  at  the  muMum  of  American  arohao- 
ology  and  ethnology,  founded  by  Goorgo  iVabody, 
held  their  annual  ineelitsg  on  the  ISlh  of  Kebriiary, 
the  annlvirrsary  ot  the  birlli  of  the  (ouniler.  The 
Hon.  Robert  C.  WInthrop,  prcoident  of  the  board, 
preaided:  and  rrof«aiior  AtaGray,  Dr.  Hrary  niicat- 
land.  Mr.  John  C.  nilliips.  Mr.  Samuel  EI.  Sciiddnr, 
and  Mr.  V.  W.  Tutnam  (the  curator  of  the  luiiteum) 
werepretent.  T)ie<  Hon.  Slephen  Salisbury  of  Worues- 
trr  wai  prvvenlod  by  temporary  lllneM  from  attend- 
ing, and  tlie  Ilon.  Tlieodoro  Lyman  wa»  unable  to 
Ira'e  hln  duties  In  Congress. 

'ni4  report  of  the  Irnasurcr,  Mr.  Phillip*,  showed 
that  the  SlSO.OOa  fiveo  by  Mr.  Peabody  Is  well  in- 
vested, or  the  income  of  ^.XU.  only  |5.ltWJ><)  was 
expended  on  account  of  the  museum:  #S,1tO  be- 
tontied  10  Ibe  bulMlng-fuDd,  and  the  remaining 
«37.»>  was  eipenitod  ou  Inniranctw     Mr.  Winlhrop 
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c»JI«]  MKinllou  tu  Ui<^  wtile-spread  opcrnTlon*  of  the 
uiimeuiii.  nliioh  lisd  no  fnr  pxoppitr.t  l.lic  early  ripce- 
tatiutig  ol  iliF  triifilcPA  a*  ii>liMo  ii<nlirely  •lUlKiiJwn 
Ita  (oiindRtlixi.  I'lie  ori^iiiiU  futitl.  kllhuiiyli  ti  iiiu> 
nlllfieiii  (;itt  m  tbp  time,  it  now  iniideiiiintc,  owiiig  to 
tlie  uiiforeneen  growth  of  tJi*  ii-iniicp.  Hi>  hopnd 
UiAt  In  >ny  nccouiit  nliich  mifilit  be  K^'en  of  iliia 
naellnii.  It  wntild  be  clenrly  alHtPil  thnt  tlu>  IrutI  ia 
in  no  wny  coimioci«I  with  Ihp  Archnnulriglcal  indtl- 
iiitn  ot  .\nicrli*^t  irlih  ivlilcli  It  htw,  no  iloiibi,  hum 
cunfouD<l«it  in  «<iriie  uiiuds. 

Mr.  PultiHui,  the  curator,  preipnled  bis  rr)iorlo[ 
the  opcrnlionii  of  the  year,  In  which  tic  ilwcll  at 
Iftiiglli  on  th«  prplonktioiis  wbich  litui  tinen  cArrkd 
on  by  mvsttt  of  Un^  subsiTiptiuiis  ut  tvvvrj,\  jiatroiis 
of  icieiiw.  With  nboiit  #1.000,  ihc  biilanw  of  ilrn 
*p«cial  lubicrlplliin-fiind  ot  \*i<i-hii.  niiil  k»  Ihati 
91,000  (p&rnil  from  the  income,  work  hM  hpen  non- 
tinued  in  NJuuratius  ai>il  Ohio.  and.  In  a  rrry  liiuitetl 
uianncr,  in  Tciiiimscc  ninl  XortU  Cnrolini, 

The  work  111  NinBi'BKiin  Iim  tint^n  cnniliiclcd  for  Ihr 
|i«,it  tlvB  year*  by  Dr.  Fllut,  wLo  has  luetic  vory  loi- 
IHtrlaiit  vollvulioiui  fruiu  tile  aiici«iit  iihell'hi.-iip9  and 
biiria|.pliice».  During  iho  put  year,  on  rJr-iKliiiiui'B 
bland,  In  a  tronrh  lined  wilh  stJinrA,  in:  fi>iiii<l  n 
buiinl-Jar  cotitaiiiiii);  decayed  btiiuan  boiiu^,  wilh  old 
Veiiethtii  bead*,  and  In-u  cold  ortiatiienls  like  thuae 
foutiO  In  the  gram  nt  ('hlrlijul.  Tliu  vliowa  that 
goH  ornanienia  ot  ilii*  type  ivere  lined  liy  the  iintivec 
of  Nleartkcus  after  the  ^pauiali  coii'iiiest  had  fur- 
nished Ihi^m  witti  glaaa  heads.  Aitbej-arv  exception - 
at  ^iDoii^-  XicarA^-uuii  luitii)  ill  tics,  and  nre  IdRiitknl 
with  tlioiQ  from  farrhcir  Kntitli,  It  la  pnihablo  that 
their  ni'lKhial  aniirce  i*  Chiri<)iii.  Dr.  Flint  Iiaa 
cojiled  suocessriilly  many  pict<-s:rap1is  and  uavu- 
iiisiTiplloiui,  «ouie  of  triiicli  aro  of  great  niitiijully. 
But  tho  moat  lnipri>atliit[diai:(ivrry  la  what  Dr.  flint 
brllcnv*  to  hp  human  fontprinl*  in  cluy  niiiier  sever- 
al layers  of  Inva-ruck.  on  tliu  bunleri  of  Lake  MuiiU' 
^iia.  Under  date  of  Dee.  114,  I.SiU,  Dr.  Flint  wrlteH 
that  he  bail  out  on),  neveral  of  thene  fontprluts,  which, 
TTlth  toMil  leiive*  fruni  ttie  same  siraluui.  are  now  ou 
tlieir  way  tu  the  luuMum. 

The  work  in  ilio  Ijjtllc  Miami  vtiHey  ho*  b™ii 
continued  with  rcmarluble  •iicci'iu,  aorl  lia«  it'Mitleil 
In  Jlncovcrloa  o(  fa.r  greater  imi'urUnce  limn  I'uuld 
have  been  aniicipaled  from  previous  explomtion  of 
the  muundt.  A  year  ago  attention  wna  ealled  to 
Mine  early  remilu  of  Ih1»  exploration ;  bnl  non.  jiiHt 
■a  IIm  mean*  for  contlnnini:  vxploraliuns  nre  waut- 
liiit,  llie  di-covyry  lia.i  been  iniuiv.  that,  iinpotliuit  oh 
th«»e  mound*  hare  proved  to  be,  a>  ninch  ot  Ititnm^t 
la  to  be  found  bonMlb  tlinm.  Al  tlie  bodoni  of  lht< 
birsMt  mound,  under  a  layer  ot  burnt  clay  eneloteil 
by  a  fttunti  wall,  trenching  baa  brougtit  to  light  a  >u- 
ries  of  pits  six  to  M<ven  fiwt  dce_p.  Theae  pita  are 
connected  wilh  Innnola  of  clay  afoot  In  dlanicltrr  noil 
wvvn  to  clglit  feet  long,  eudliig  In  ujirigbl  lubes  liv« 
Inches  In  diameter  and  two  feet  long.  Fine  aalies 
were  found  on  the  bottum  of  the  liinncla  or  fluea, 
and  on  the  sidca  .a  j^lntay  iiilitiance,  aa  it  the  product 
of  condmsHtiun  and  t'rystallixatiun  of  vapun.  The 
|dtB  wMw  partly  filled  with  aihen  containing  minute 


pieces  of  burnt  bone,  and  th«  sides  and  t>ottom  bore 
marka  ot  tin.  Two  pit*  hvl  domctlUc  cuveri  of 
clay,  in  one  ol  wbioh  wen'  two  >iniatl  hole*.  A  Inba 
of  clay  u]iened  into  one  pit  opposite  tlie  due.  Al- 
tliougb  llicic  f>cl«  aeein  to  point  out  ilie  umuner  ot 
bumin"  the  dead  in  iiai'  anion);  the  people  who  built 
this  jti'oup  of  tumuli,  it  wmild  be  premaniro  to  moke 
audi  ail  Bjavrlion.  Thin  work  hiis  been  undiM' the 
direct  lupciTislon  of  Ihe  cuvaior  and  Dr.  Mvit.  It  Is 
nnqueiKotiably  ihe  moat  ihoroiij{h  and  Important  ex- 
Iilomllon  of  ;i  particular  group  i>t  oarlli-work^  ynt 
mule  in  Ohio.  Man)'  luuiiiids  varying  in  etrueturei 
and  crliU'nlly  made  ni  widely  ditlcrcnt  tlinca.  Iiave 
alto  been  exrefully  opniied;  and*evnriU  Indian  burial- 
places  auil  village  »il<^6  have  b<;en  examined.  When 
thin  woric  in  the  Little  Miami  valley  in  comiileii'd,  it 
will  bring  u*  nearer  the  aolutlun  of  the  problem,  who 
built  the  mounda?  Gnc.thlns  will  allll  go  on,  but 
tlioiutit:li  e\ploruliuii  by  earetul  hand*  alone  can 
give  to  science  the  answer  II  demaiiils.  Tlie  work 
I*  tar  more  rxiemlvo  than  most  persuni  imagine. 
Thr'  land  ban  bcpn  hired  by  tlie  ninaeum,  with  exciu- 
aivu  righl  of  excavation,  it  will  bii  iieccHiary  to  dig 
over  a  large  area,  including  the  wliule  altnr-group. 
to  trace  In  a  ayitenintlc  manner  the  iinderi: round 
work*.  A  number  ot  laboivra  mil  be  [iH|uired  for 
montiiB  to  come.  Fnndsare  therefore  niiided  at  once, 
that  the  work  niny  be  continued  wiMioui  inlerruptlon. 
In  eloaliijt  hi*  report,  the  ctiralor  urged  the  iiccea- 
»lty  ot  some  Immeiliate  airtloii  for  the  pivaecvalion  of 
the  intvreiting  iminiiuieut*  of  aborlKlnal  art,  Mat- 
tered over  our  weiiern  statm.  I'rubably  nearly  all 
which  an:  In  tuch  condition  aa  to  be  wurlli  sai'ing 
could  be  piitclia«ed  at  fair  price*.  Their  owners,  aa 
K  rule,  would  he  glad  to  see  the  ancliriit  work*  pre* 
served,  but  do  not  feel  able  Individually  to  sacrifice 
lo  largv  an  aniniini  of  fnnnlng-liind  for  Ihi'  purpose. 
Special  mention  wiis  madeof  tlie  Hoi»ton  work*,  wilh 
its  twelve-feetembnnkmenls  and  targe  W|uatv«nd  cir- 
cle; the  Cedar-Runk  works,  which  are  stlil  wpU  pre- 
served, in  the  Selolo  valley:  the  Great  Serpenl.  I. -115 
feet  lojiu,  the  only  work  of  Ihn  kind  In  the  c-oun' 
try;  the  Sioiie  Fort,  euclosini"  llfly  acre",  known  as 
Fort  Mill.  In  the  Brush  L-t«ek  valley;  Fort  Ancient, 
with  it*  Innr  mile*  of  wall,  the  lorgeit  of  the  many 
ancient  forliflcHliuiii  In  the  Unitml  Stat«*,  on  tUe 
Little  Miami  liiver;  Culiukiu  Mound  In  Illlnol*.  the 
great  pynimid  of  the  .Mii*iiti|)pl  valley,  and  the  t«r- 
g^.ht  tninulu*  in  tlie  country,  nrnrly  one  huiidre<l  feel 
high,  and  coveriuK  an  area  of  oter  eleven  acros;  anil 
tlic  (lingular  group  of  low  eSlgy-mouiids  In  Wisconsin. 
home  of  tlicjc  ninunda  arc  more  than  a  ihouvaiid  f««l 
long.  Many  other  anckiil  works  are.  niiually  worlhy 
of  predurvution :  bill  those  ineiilioned  bail  bivii  r(>- 
cently  Inspected  by  the  curator.  With  every  year 
th.at  paiaes,  lomft  mnutiil  or  great  embankment  U 
levelled  tor  economic  puriHwes,  orforllierjialer  culti- 
vation of  the  land:  or  the  old  walls  ot  Ihn  hilt-fiirt«, 
which  have  atuoi]  for  untold  ceiiliiriea.  are  tlirown 
down.  Forty  )*iart  ajio  many  ot  iho  work*  were  per- 
fect which  nrv  now  iii'arlv  oblileraied.  Our  children 
will  not  he  able  to  trace  their  sites,  untMs  deatruution 
it  Iro  medial  illy  checked. 
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VORTEX  Jiryc'!. 

A  Irealue  on  lit  molkm  of  vor'tx  rini/i.  Ah  may  to 
vAici  li«  A  domt  tiriir  ttat  aiijvdgtii  in  ISSS,  ia 
1S4  (/ninmi/ifo/CamMifgi.  Bjr.f.  J.  Thomson, 
TrinilT Mrll^Ke,  CMibridj^.  Loudom,  1S83.  10 
+  124  p.    8». 

Those  cases  or  fluid  motion  in  ntiidi  iio  ratii- 
tional  motion  ia  preacut,  are.  as  is  well  ktiowu, 
rcnttilv  aiiieiiub1«  to  enaljais.  Helmtiollz  '  first 
callcil  iilu-iiiioi)  to  iLc  nature  of  the  analysis 
by  which  ndiilionnl  iiiolion  must  be  treated. 
This  memoii'  wiw  f(i!low<yl  bj  Sir  William  Thom- 
aon'a  stiggentivc  {Hipcr  on  rortcx  ntoinii.''  and 
finally  by  liis  imporCint  niaihcitiiilitiil  nicuioir 
ou  Tortes  motion.*  The  vpry  gn-iit  mathem«tl> 
r«l  diffleiiltics  of  the  liicory  tinvc  opi-nitcil  to 
[>n-vi'nl  almost  entirely  farther  progress  in  llic 
iiivcnligaiioi)  of  this  otherwise  alluring  siilijeet. 
To  till-  be^t  of  our  remembrance  tliis  e^ouy  is 
the  tiri'l  «yftleinatic  attempt,  sUioe  18fi9.  to 
eDlar{{v  onr  knowledge  of  the  theory  of  vortex 
rings-  Mow  gif^l  the  difflcultiea  to  be  v»a- 
quisbei)  arp.  may  lie  Imagined  from  Ibe  ap- 
pearance of  the  pngpa  of  the  eaaay  before  ua, 
which  bristle  vrilu  jtcriodie  aories  and  comiili- 
cated  expansions- 

The  scope  of  th?  essay  lOfty  [tcrhnpa  be  host 
apprehended  IVom  its  opening  pnriigraphs,  which 
wo  (juote :  — 

"TTic  tticoty  thai  ihe  prop*rlie»  "f  malltr  luity  be 
•apliliifd  by  iiipiKjsini:  mutter  tu  Iw  •:i>>[FCIii>ii*  "t 
Tortez  hncn  in  a  pcrtctrl  fluid  QUiiiu;  llii<  iiNivriftx  lis* 
nsds  the  lubjrft  of  vortex  irioli'iii  »t  |-n>)'itiil  tlir 
inou  intcrutine  and  init<orlRiil  brniieli  ol  t>>>!mt1f- 
DAinie*.  Thii  tlirury.  wliicli  wiu  liift  slarUHi  bv  Sir 
WlllUm  Tlioniioti  as  11  i'oniwi|uenee  ol  t1i«  re^ilu 
obtAiiied  hi-  ni'liiiU'>'lz  in  his  ept'th-niakine  |in|ii^r, 
Utbrr  inlfyralr  der  hyiln/iljiiunnigctiru  gldrliiiungrn 
mtlfltr  drn  wir'jtllirafipin'jrn  nil^fwrAfn.  has  ft  priori 
very  •tmng  Tvcuuiiiieiidstioii*  in  Its  fsior;  for  the 
rotwx  ring  obviously  [iij(it*»f*>i  iiiniij-  ot  tin-  igiiiillrlnt 
CMrntial  to  a  niul«i-ule  iLhi  tiiis  lo  l^r  thf  lintls  of  n 
dynamical  ibsorj  of  gsses.  ll.  In  Indian  run  IIiIp  ond 
Indliidblv:  th«  strvaidli  of  tlie  voiici  Ting,  and  llic 
folumc  of  liifuid  cuni|<esliit[  ii.  remnni  fnrcvor  un- 
altcird:  uiid  if  auy  vdrici  tins  be.  kiioiipd.  nr  It  two 
vofipx  niigB  ha  IltJtrd  logother  In  any  way,  llu-y  will 
Tcti\n  (otvipr  the  saone  khid  of  bu-knoiicdncii  or 
linking-  Tiirse  proiMirrlci  ikei:m  10  furnlih  us  wicli 
food  taatrriHlN  f'-rrxphihilng  ihc  priRiancnl  iiropi^r- 
Ues  of  lUe  uiolrciiU-.  Ag-iin :  li>«  vortex  litig.  wlwji 
free  from  the  [nfliirnci'  of  oilier  vorlici-ii,  niovM 
lapidly  furwanJ  in  .t  tliiught  line  It  o.-in  pi'iSFia.  in 
vltttie  of  ila  Dioliouol  tnuisUtiorr.  kini^tk'  pni-rgy:  it 
can  also  vibrsle  atNi«t  in  circular  furni,  and  in  tliis 
way  i<>«*ea*  inlatnol  rniTgy:  and  (bnii  It  affords  us 
niwiniti])):  ninirrlst*  for  explaining  the  pbunuiuuia  vt 
htM  and  rlKlixlloti. 

**TbiBlli<-ory  cuiinot  liesBid  tOFXpIaln  wtial  uiatler 
b,  linco  it  |i-tiuhiln  till'  rrxiilt'ncr  of  :i  fluid  putiVM- 
lu%\Mi\ia;  but  It  jiroiioii'SIocjtplaiti,  by  uafan^ol  llit^ 

'  OnlU-t  bwn.,  ISM,  «i<l  tiuKlUwl  I17  Tail,  PML   naa- 
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laws  of  hj^lrodjmainlcs.  alt  Ibn  proprrtlrji  nf  luidles 
as  consociiiencM  of  ih"  mi>ll>>ii  <•(  lhL<  ftuld.  It  i* 
lliU",  I'Tliirnlly,  of  a  ti>>)  niurb  mon^  luii'Utni'ntnl 
characinr  than  aaj  theory  lit ihcrto  started:  It  dnn* 
tiol,  for  rxanifile.  Ilk*  Ibr  ordliiatr  kinetic  theory  of 
giMS,  .issumn  that  the  aionii  B!ir.ict  each  oihrr  nlih 
s  fnrcv  wblch  rarku  at  that  [Hiurr  of  the  dlilniiec 
wblcb  I*  Dioit  eoTiTPnlciiI;  nor  I'an  it  bopD  to  explain 
*iiy  iiroperty  of  bodlr*  tiy  Riving  the  tMllc  propcity 
to  the  111ml  Since  ililt  'ibeory  in  tlw  onh  one  itint 
attempt!  Id  give  any  account'of  the  mrchanliiu  of 
til*-  inlermoleenlnf  forces.  It  rnablei  ni  to  fi>ttn  miirli 
I  hi' cleared  meiiTal  reprefciilation  of  nhatgoa  on 
when  on<!  atom  iri(lu«aic««  anolber.  Tliungh  the 
theory  I*  not  aunclcnlly  dev^lopeil  for  ua  to  any 
wbelher  dv  not  It  Hceeeil)  in  explaining  all  lli«  prop* 
ertla  of  boillea.  yet.  titice  It  glvei  to  vortex  motion 
Ui«  grnier  port  of  the  Iniervit  it  poowsKa,  1  shall 
not  scniple  10  examine  ibe  cousequaicea.  acconllng 
to  this  lueory.  of  any  rtnulis  I  laay  ohiuin. 

"Tbe  |ir«aent  «*>«]r  Is  divided  into  four  parrs: 
tlie  flrtt  ^rl.  vbkh  la  a  necessary  preliii<in;Lry  lu  Ibu 
others,  Ircals  of  totne  seneni  prupiMitiuns  in  vortex 
motion,  and  con liilrtn  ■)  t»me  length  iIm^  theory  of 
the  liniilp  Torlcx  ring:  tbe  second  part  ireaik  of  Ibe 
ttiiitaal  action  of  two  vorlrx  ritic*  which  never  at>- 
pronch  rloser  than  a  lar:^e  multiple  uf  the  diauieli^r 
■  ■f  either:  It  ill^u  lieiils  of  Ibe  rllei'l  of  a  sollil  lK<dy 
i iiinim'-d  in  tb«  flnidonavortexriiiepanlnitnearlt; 
the  Ibinl  part  treats  of  kiiotled  ami  linkf^l  vorlicM; 
und  Ihe  luurlh  pari  cunlain*  a  >ketch  of  »  voriex 
tli<!orv  of  cbeiuical  eoiDbinnlion,  and  ibn  a|>|>)i<'aiion 
uf  Ibe  results  obtsiu«<l  in  Ihe  precoilInK  pari*  10  tlio 
vortex-rine  Iheurv  of  m*e«. 

"It  will  be  seen  that  ibn  wwk  I*  almoat  rnlirnly 
kinenialieal:  we  starl  wlibilie  tart  that  ih«  vorrcx 
rin)[  always  consist*  of  tha  saroo  particles  o(  Diilii 
{the  proof  of  whieli,  however,  mciulrcii  dyniini<-a.l 
c^nolueralloBs),  and  we  find  that  the  r'st  of  the  work 
t>  klnrmatlcal,  'i'hli  U  fnllher  nvldenc<-  iltst  ttio 
voiles  IbMty  of  mailer  is  of  a  mucli  luikm  fnn- 
■lamental  nbaracler  than  Ihe  ordinary  >nlld  panicle 
theory;  since  tbo  niutnnl  aetlon  of  two  rorlex  rln^s 
ran  bo  found  by  klnemaileol  prlneipln.  whilst  Iltiv 
'clash  of  atoms'  In  the  ordinary  theory  Introducna 
to  forces  which  themselves  demand  a  Ibonrr  (a 
explain  them." 

The  great  difficulty  ivhicji  inheres  in  tbe  vor- 
tex theory  of  chemical  combiimlton  is  to  suffl- 
cieiitly  account  for  what  lakes  pine*  at  the 
inatant  of  cheralea)  union  by  showing  that 
Torlex  stoma  can,  without  Bui>pos{tig  other 
forct-K  ttiiiii  tboMt  diie  to  tlicir  uiulion,  Iwve 
uny  Kiioti  nttrnctiona  ua  are  known  to  cxiat, 
and  fs|)wirtlly  to  necoiint  for  Ihc  imorroous 
qtianlitios  of  hettt  liberated  in  many  eases  of 
chcmicul  decomposition. 

The  suthoi-,  however.  post))unes  all  extended 
HpI>lie«tion  of  tbe  vortex  theory  of  atoms  to 
the  dynamical  theory  of  gases  for  consideration 
in  a  future  paper,  but.  among  other  impoitnnt 
ciODeUisionB,  slates  that  the  phenomena  atleud- 
(ng  the  diffusion  of  gases  through  a  |M>i«n* 
diHi>hragui  wliich  Heputnlea  portions  of  uas  at 
diirerent  Icmporatiirr'a  will  probably  furnSHh  a 
crnciut  experimental  lejit  betn'cim  the  vorti'X 
alom  tlu'oi^'  and  the  onlinary  kiitvlle  theory. 
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THE  SILK  INDUSTRY  W  THE    USITBD 
STATES. 

Silt-manafaclure  in  Ike  Vniled  Statef.  Compilpil  b]> 
William  C.  Wtckopf,  special  sgant  of  the 
tenth  census. 

UsDEK  the  above  title,  Mr.  W.  C.  WyckolT 
has  published  »  volume  containing  his  roport 
as  special  agent  of  the  census  of  1^><0,  tho 
t«rilli  annual  reijort  of  the  Silk  aseoeintion  of 
AiDi^rica.  bikJ  a  liirectorj- of  silk-manufacturers. 
Tli<-  lirnt  of  llitfse  reijoi-ts  is  re|iri»ted  on  ac- 
(lOimt  of  thi!  vfiry  uniull  edition  of  the  bulletin 
iNxui.'cl  hy  ihu  ncnitiin  iilllei-,  and  deaerves  more 
iiolicp  than  it  has  rccdvinl,  on  at^ount  of  ils 
aflmirublp  hi«loncj4l  account  of  the  ntinntrous 
attempts  at  ailk-eiilturo  in  ttiis  country,  ami  of 
the  rise  of  silb-mamifacturc.  Thv  intorcHt  in 
silk-cultnre  has  steadily  grovrn  of  late  years, 
while  the  interest  in  silk-manufacture  was 
ecarcely  more  marked  during  the  eaily  strng- 
gk'A  to  establish  (he  industry  than  at  this  pres- 
ent time  of  Inrilf-i-efonii  ngitatiOD. 

Ill  thi-  work  before  lis,  the  first  inti'oductloa 
of  filk-ciillure  into  America  is  traced  back  to 
tbc  .SpnniRh  (ron(iuc«t  of  Mexico.  Mulberry- 
trccs  were  plantfl  near  tbi;  city  of  Mirxieo  by 
order  of  t'ortcK  sliortly  after  I  fiSS  ;  and  in  I  'iM 
a  quarter  of  an  ounce  of  eggs  wag  sent  on  jiuh- 
lie  account  IVom  Spain  to  Francisco  dc  8nntu 
Cruz,  a  citlsen  of  Mexico.  Tho  eggs  were 
reared  by  Auditor  Diego  Oelgadillo  with  the 
best  of  succeaa.aod  two  ounces  were  returned  by 
him  to  FrarieUw*.  lie  was  accused,  however, 
ofstfUing  the  n>niuiuder  of  the  eggs,  which  were 
the  pro|icrty  of  the  on>wn.  to  othem  for  sisty 
dollnrti  un  ounce,  was  tricil  hikI  coiJv!cte(l. 
This  csrrics  the  beginning  of  silk.culture  in 
America  nearly  »  century  back  of  pirsvioits  rec- 
ords. The  industry  flonriohcd  for  a  while  in 
Mexico,  supplying  the  demands  of  the  )x-oplc, 
and  even  giving  rise  to  a  certain  amount  of  ex- 
port to  Peru  ;  bnl.  by  the  end  of  the  sixteenth 
century,  few  traces  of  lis  existence  were  left. 

F.nrly  in  the  seventeenth  oenturj-  James  I. 
of  Kn^t.tnd.  Jealous  of  the  growing  prosperity 
of  nilk-cullure  in  France,  resolved  u|H>n  lis  In- 
troduction inlo  Knglnnil  and  the  .Vmericaii 
colonics.  In  Idlll,  afl^-r  one  disustroua  at- 
tempt ha<l  licen  maile  ten  years  previous,  i-gga 
were  rweived  in  Virginia  from  the  Koyal  gar- 
dens at  Oatlaud  ;  and  the  settlers  were  enjoined, 
by  promises  of  aid  for  diligeooe.  and  threats  of 
puniahnient  for  negligence,  to  undertake  the 
culture  of  the  worms.  Meanwhile  the  cultiva- 
tion of  tobacco  was  discouraged  in  every  pos- 
sible wa_\-.  Neverlheli-.w.  the  success  of  the 
silk-induNtry  wiw  hut  slight.     Some  silk  was 


grown,  aa  it  was  quoted  aiooDg  the  nmrkot- 
piioes  of  commodities  grown  in  Virginitt  at  tJiat 
time:  but.  In  spite  of  all  enoouragement,  the 
industry  did  not  douriah.  CulcuUtions  wtirc 
made  whereby  it  was  shown  that  the  labor  of 
slaves  employed  in  growing  silk  would  produce 
about  twice  as  much  value  as  in  planting  suga^ 
and  tobacco :  and  one  writer  even  advised  tfa 
sending  of  all  the  paupers  and  small  criminals' 
of  the  old  country  to  the  colonies  to  engage  in 
the  cnltnre. 

In  South  Carolinabntlittle  more  wasdone;  and 
in  the  iwenty-five  years  of  greatest  production 
—  hetwocu  1731  and  li.'iS — only  2;>1  pounds 
were  exported.  Georgia  did  somewhat  better. 
In  yi'.i^i  a  plot  of  ground  near  Savannah  was 
planted  with  mniherric^  ami  vines  at  the  pub- 
lic ex]>cnse.  In  1T44  a  filature  was  built  and 
bounties  were  offered,  and  from  1750  to  1772 
considerable  amounts  of  silk  were  exported.^. 
Then  came  the  war  of  the  revolution,  and  men  " 
lion  of  silk-culture  for  a  time  ceases. 

Mr.  Wyckoff  then  traces  the  early  att«m[»ti 
lo  inlrwduce  the  culture  Into  New  England.' 
In  each  i^nse  the  citlturtr  is  Iraeed  rh>m  it«  rise 
in  any  particular  colony  to  ils  extinction,  and 
the  various  causes  for  failure  are  discussed. 
Some  new  facts  arc  added  to  this  irortion  of 
the  work ;  but  in  the  main  it  substantially 
coincides  with  other  accounts,  notably  with 
Dr.  Brockett's  •Silk-industry  in  America' 
(1876),  —  a  not  surprising  fact,  since  both  au- 
thors relied  upon  the  same  librarv.  Neverthe- 
less, this  jmrtion  of  the  work,  covering  the  most 
Interesting  perioils  in  the  history  of  the  Indus-  ■ 
try  In  .\merica.  is  thoroughly'  concise,  ar 
full  of  valuable  suggestions.  The  growth  of 
the  industry  is  followed,  and  shown  to  have 
Won  steady  after  the  revolution,  with  no  en- 
couragement ill  the  way  of  premiums  or  boun- 
ties. Connecticut  became  the  chief  seat  of 
production,  and  the  silk  was  consumed  mainly 
in  the  manufacture  of  sewing-silk.  This  part 
of  tho  history  —  during  the  dose  of  the  last 
and  the  beginning  of  the  preaent  century  — 
shows  pretty  ptalnU',  that,  without  Interfci-cnco 
or  discriminating  legislation,  sltk-cnlture  and 
silk-manultieture  would  develop  co-ordtnately. 
During  the  third  and  fourth  decades  of  the 
present  century  the  general  intci'cst  in  the  sub- 
ject incresscd  ;  and  the  encouragement  given 
by  tbc  various  slates  and  by  (!^ongreas,  until 
the  Monis  multicaulis  flirore  undid  them  all  in 
1839,  transcended  any  similar  efforts  [«inc« 
made.  In  ISiiJ  we  find  thai  three-fourths  of 
the  families  in  Mansfield  vic.n:  engaged  in  rais- 
ing silk,  and  made  annually,  per  fiimily,  fVom 
five  lo  filly  pounds,  or  even  a  hundred  pounds 
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of  *  raw  ailk.'  Th«  Ur{;eHt  amount  of  raw  ailk 
produced  In  this  coiiutrv  in  Huy  one  vear  U 
given  as  thirty  tlioutiarid  jioiinds.  in  1S41. 

Tliere  is  u  lpnil<?m'_y,  on  Mr.  Wyckoirst  [lurl. 
U>  iiiti-nMifv  liiv  diirk  Kiilc  of  sllk-viilturi,-.  nnd  to 
di'prfdsto  Ihc  (iiiftntity  and  quality  of  silli  pro- 
duced, —  a  tendency  that  is  natural,  und  doubt- 
lem  unconscious,  in  nn  ngont  of  an  associMion 
of  niADuracturvi'a.  Inmost  ca^es  hemakesthe 
amount  of  silk  raided  much  smaller  than  given 
hy  common  report :  but  be  does  eo  In  some 
inatanc«a  by  assuraiog  that  the  term  'raw  sIUi,' 
or  '  ravr-silk  balls.'  in  older  workii  and  reports, 
uteanl  cocooih.  or  that  then;  wiui '  nt^lnct  in 
diauriniinalin^  bclncvii  cocoon*  and  raw  silk  ; ' 
alxo  by  calt-ulating  that  from  icn  to  fourteen 
pounds  of  cocounH  nn-  nvcu«s>n,'  to  make  a 
{K>und  of  rccktlaiik.  lie  by  nomcAnsmakeait 
clexrtbat  Ibc  term  '  raw-silk  balls  '  really  meant 
cocoons ;  as  it  might  apply  to  the  twisted  banks 
of  reeled  silk,  and  the  term  '  cocoons '  was  in  use 
at  that  time.  It  is  also  cert-iiuly  not  Justifiable 
to  aasame  that  tlie  cocoons  nere  neoeasarily 
ftesb,  OS  they  arc  not  thus  handled  and  mur- 
keted.  This  be  does,  however,  in  bia  i-(iltinale« 
(p.  21),  Four  pounds  urchoki-d  wicoons  to  a 
[Mund  of  n-olc^d  silk  is  a  liberal  citiniale.  and 
would  give  nH  in  I7)ii;,  when  twenty  thon* 
•and  pounds  i>f  cocoons  were  produced,  lire 
tboneand  |X}iuids  of  ■  raw  silk : '  white  tho 
nuiximum  amount  Mr.  ^Vyckolf  allows  in  any 
one  year  prior  to  1 772  is  *  rarely  exceeding  a 
thoa&and  pounds.'  While  aometimea  mislead- 
ing, therefore,  this  tendency  to  look  on  the 
dark  side  of  silk-proiludiou  hna  resulted  in  de- 
monstrating sonit!  exaggeration  and  uiis-stalr- 
menl  on  the  pail  of  earlier  writirrs;  and  the 
cMabliahnienL  of  the  tnith  or  rnUily  of  such 
statf-nicnla.  which  huvt'.  again  and  iignin  heen 
put  rorlh,  is  one  of  the  most  meritorious  fca- 
inrcs  of  till!  work.  The  most  striking  case  in 
point  is  where  (p.  S/i)  tli« oft-quoted statem>>nt 
as  to  the  es|Hirt  of  ten  thousand  pounds  of  i?tw 
ailk  in  I7it9  is  pretty  cooclosivelj'  shown  to 
hare  been  based  upon  such  conAision  of  tern» 
and  mis-atatements  as  above  indleat«d. 

The  8amming-U|>  of  the  preaetit  cotidilion 
(1880)  of  silk-culture  in  the  United  StalM  is 
wortlty  of  quotation  :  — 

"An  fnqaiTT  was  aturapt«>4  hy  tlin  wril«r  to  ««- 
certain  (he  amount  of  r>w  »lik  riLi^eil  in  tli*  United 
SUHs  dorliiK  tli«  ri>[i>iiii  yrjtren'lInK  June  ;;u,  l^so. 
It  vat  soon  atrutrrnincil  t.lint  tht  ^xpvnm  of  ninhlriE 
•adi  an  invesHtcatlon  TJiomiiehly  woidd  bit  mar*  tlian 
tbs  resnit  could  bn  worth.  Tli«oBly  InsCaonMot  the 
nM  of  tiaiivi*  sllh  In  maiiutactiire  w«ni  at  Wltllnins- 
bory.  Kao..  and  nt  Salt  Lake  City,  Uuh,  The  latlT 
«sperlin«Til  proved  flnaneially  a  failure,  iho  raw  sltlc 
eonlBKinacli  mors  than  lh«  Asiatic  product.     It  may 


hnwrvcr  be  stated  to  a  Ksnenil  way.  wlilii>ut  i>rei«n> 
stun  to  accuracy,  that  Ui*  amouni  of  reeled  silk  pro- 
duMd  inUtah  territory iliirinit  lbs  year  wa4l«*tiha]i 
a  Ihouiand  pounds;  Itir  amoant  In  Kansas  wii*  leas 
tliin  live  hundred  pounds,  and  ttxt  pnatitel  in  no 
other  lUic  was  more  than  halt  as  much.  Ulu"iiri 
and  Xoith  Carolina  probably  canx*  next  Id  ani'iunt 
ot  roc(«)n»ml»«d,  and  nfli'rllinsDalalts  lViiiii.ylv.ii)ia 
and  NfW  .Ipnicy.  thr  qilnnlUios  prnduced  itiore  and 
in  scattprcd  localiUus  througliout  tlia  country  tieiiiy 
iucooaiilumbh." 

With  the  exception  of  tho  penclmot  already 
alludctl  to,  in  favor  of  tlie  manufaeluiiing  aa 
against  the  productive  part  of  the  si  Ik- industry, 
tba  author  baa  done  liia  work  so  well  that  it 
will  remain  as  tho  best  monograph  on  the  sub- 
ject we  |>ossesa.  It  U,  in  fact,  a  model  n-jwrt. 
tbc  material  for  which  liua  been  gatliereil  witli 
care  and  comprehenstvcnt^ss,  and  put  togiMher 
in  such  compact  and  concise  form  thai  it  will 
s«rve  as  a  vycloiuicdia  for  all  future  reference, 
and  render  it  extremely  difficult  for  fVitnre 
writers  to  add  any  thing  of  consequence. 

\Vc  notice  but  one  clerical  error  of  any  im- 
jiortance.  >  .Julius  Stnuislaus,*  In  the  list  of 
authors  (p.  3'.i}.  should  be  '  Stanialaa  Jutlen.' 
He  wa«  a  member  of  the  French  institute,  and 
professor  of  Chinese  litcraluni  in  the  Ci>llcge 
of  Prance. 

No  one  can  read  thia  n!]><>rl  witlioiit  fooling, 
tliat  lljc  silk-manufacture  of  the  country  has 
been  built  up  f>  its  present  importance  by  our 
protective  [x>licy ;  and  at  first  blush  this  would 
seem  to  be  a  very  strong  argament  in  favor  of 
that  policy.  But  It  has  at  the  aan>c  time  had 
the  effect  to  throttle  and  destroy  the  i)roduction 
and  concomitant  reeling  of  silk.  The  oue  in- 
dustry is  proli-fled  ut  Ibe  ex)MrnS(-  of  the  other. 
'  Raw  silk,'  an  applicil  in  Uie  trade,  U  a  mis- 
nomer :  it  should  apply  to  the  simple  fibre 
u|ion  the  cuc<)»n,  wlivn-jis  it  TC4illy  applies  to 
the  n-<-led  silk,  whi<:h  is  as  mucli  n  manufac- 
tured article  as  any  woven  or  sewing  goods, 
having  gone  through  an  elaborate  process  by 
means  of  special  ^kill  and  complicated  machin- 
ery. On  its  8Ucocs3f\il  establishment  the  ailk- 
producing  industry  may  l>e  said  to  <lcpend. 
Nothing  is  more  clearly  dcmoiiatralcd  by  Mr. 
WyckofTs  report  than  that  the  chief  cause  of 
failure  in  ttiis  last,  next  to  no  rt-eling  at  all.  has 
been  the  bad  n-t-Ung  of  domestic  silk.  There 
was  ncvi'r  any  ilillittult}'  in  rv-aring  the  worms, 
oring«tting?iiikorthel>cst  <iiiality :  and,  when 
good  reeling  oonid  be  had.  '  native  silk  was 
found  to  be  of  superior  quality  and  strength' 
(p.  .Vi).  Why,  therefore,  it  will  be  aaked. 
sfaoiild  one  kind  of  manufacture  be  protected 
n^m  foreign  competition,  and  not  the  other? 
If  protection  la  beneficial  to  the  people  bi  the 
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one  case,  why  not  ia  the  other?  With  a 
iiutive  roD(]-|il»i>t  (Madura  nurnnliaca)  non- 
known  t«  be  uvuiluhle  over  nioiil  of  our  doiuaia, 
with  A  Tit[)i()U'-iiieivii*iiig  ii(>|iitlHti<m.  with  [n> 
ci'cnsiug  mentis  of  ROininuiiinilitm,  iiiiil  ivitli 
tbe  wMlcmcnt  or  si-flioim  of  the  cniiiiLry  llial 
bv  climalo  are  pre-eiuiiiciillv  mluptiH)  lo  sillt- 
culture,  the  present  purio'l  has  ailvanl.igcs  far 
this  culture  poBBcssed  at  do  other  period,  iim) 
the  quefltlcin  i^  jwrtinent.  We  <io  not  pmjRtse 
lo  intnuUice  a  homily  on  ft-ee  tvacJe ;  but  we 
think  that  the  chief  answer  that  can  l>o  given 
to  the  c[iiL-*lion  is.  ihal  our  &ilk-mamiractiii-e§ 
nil'  rst:il>IUhe(l.  Olid  g\w  eiiiphiyiiieiit  to  a  Iai^« 
nirnihiT  of  <>|H-rittivei>.  nliile  silk-eulliii-e  as  an 
industry  ami>iint!>  to  Mt  littlr  tlial  there  itt 
nothing  to  proteet.  'I'he  «nnir  eriiilil  have  been 
said  of  siltc-in.tniiractnre  while  it  vrax  KtHifEgling 
for  establish meiit.  and  tneHn»  little  more  thnn 
that  wc  must  keep  np  a  discriminating  policy. 
simply  because  we  have  begnn  it ;  and  the  morp 
])Owi-'rfiil  ami  wealthy  the  iiiamifacturing  intor- 
e.il  iK-eomes.  the  more  certain  will  it  be  kept  up. 
This  iH  the  secret,  in  a  uittahell.  of  the  faHiire  of 
•lilk-eiillnre  lit  the  present  timo  :  and  the  pro»- 
pt'ct  for  ivlial  might  otherwise  liec-onie  a  valu- 
nb!r  prinlMctive  iiuhiKlry  i»  Mirtaiiiiy  gluoiiiy. 


sctirmvER'.i  where  did  life  begin  t 

W'htrf  liiil  tiff  hffjin  f  a  hriff  iiii/uiri/  -ii  In  Ih'  pm/m- 
)>!f  placr  of  hrgiriniiiri  anil  rhe  natural  raurtet  of 
■migralitin  Oirrr/rma  of  ihe  Jtora  er,il fauna  of  Iht 
earlh.  By  G.  HlLTO.s  ScKiBKEK.  Ne»  Vork. 
CharUt  Scribner't  Som.  1883.     «  +  6i  p-  12". 

Tiiw  little  monograph  is  a  lull  «iimm!irv 
and  straight forwanl  stAtemcnt  of  the  prineipiil 
grounds  of  the  theory  of  the  arctic  origin  of 
the  plants  and  animals  of  the  noi'lberii  bemi- 
a])bere.  These  grounds,  in  more  condeuaerl 
ataleiiient,  are  aa  follows :  on  any  [ilauet.  or- 
ganie  life  would  firat  appear  in  the  region  first 
wiiti-d  for  its  ivcuptioii.  On  a  planet  cooling 
from  an  ineandi!s<T<'(it  stale,  the  polar  regions 
would  lirst  acijuire  a  habitable  Icmper.'itiire, 
both  IwcnuHc  their  delieiem-y  of  stilnr  lieiit 
wouhl  at^eleratr  cooling,  —  lliat  d<Tlicieney  be- 
ing inci-eascd  by  polar  Qnttniing,  which  ren- 
ders the  sun's  rays  moi-e  oblique,  and  increases 
the  radiating  surface  of  tlie  polar  sides.  —  and 
because,  underneath  the  jiolar  sides,  there  in 
kms  matter  lo  be  cooled  than  underneath  the 
c<tiii>tO]-.  On  our  earth  the  polar  regions  arc 
now  too  ctold  for  life,  and  hence  they  have 
passed  through  the  life-MUBtAiuing  stage  ;  an<l 
this  was  wliilc  mnrr  equatorial  regions  remaiiicci 
too  hot.  As  Ihc  life-siiKlaininy  isotlicrmals 
moved  eqnatorialty,  animals  and   [il.ants   mi- 


grated correspondingly.  The  progress  of  cli- 
matic change  was  not  more  favorable  to  this 
faunai  and  floral  migration  tlian  were  the  south> 
ward  bottom  flow  of  water  in  the  general  oivanic 
circulation,  and  the  general  meridional  tn^nd  of 
the  ountiitenuil  and  oceanic  configuration,  or 
the  prevuiliiig  .■iiirraee-inovument  in  the  tilnios- 
phei'ic  ci)'eiiluti(>n.  .\ll  Lhcxe  conditions  oppose 
irunstiieridiiitijil  mierntidns.  Confirmatory  of 
ihi-sc  dciiiicliiinj'  lire  nmneroii!?  faclfi  of  observa- 
tion.—  such  as  similarity  of  the  fauna  and  flora 
at  all  parts  of  the  same  parallel  of  latitude; 
the  remains  of  tropical  and  subtropical  nninials 
and  plants  in  arctic  regions;  the  degenerate 
condition  of  certain  arctic  spedea,  as  wliales. 
seals,  and  others:  and  the  ^ndnmeniol  allini- 
tiea  of  dtlferent  tribes  of  plants  and  unimnis 
which  testifi-  to  a  connnoii  origin. 

(rndoubloflly  some  of  thi-ssc  (wnitide  rat  ions 
are  enlirely  valid,  and  confer  n|K>n  the  theory 
a  eluim  to  sober  oon«idcmtion.  not  to  mention 
the  aiilliority  of  iinmes  previously  subscribed 
to  it.  What  a  hesitaling  believer  would  like 
lo  know  flirllicr.  is,  whether  the  Inferior  |x>lar 
miHiis  of  Ihe  cjirtb  would  really  acceleraU-  or 
ri'tartl  polar  cooling,  and  whether  Uie  eircula- 
tious  of  the  sea  and  atmospiiere  have  been  aiwh 
as  to  pixnnote  iho  migrations  of  plants  and 
animals  from  high  jtolar  lo  ojUBtorittl  hititiidc*. 
The  deductions  based  oh  progress  of  planctnry 
cooling  are  ptau$ibt(>:  Iml  ibc  queries  arise, 
whether  circidations  did  not  exist  in  the  fluid 
planet  bi-fore  incrustation  as  well  as  in  the 
fluid*  existing  after  iiicmstation  ;  and  whether 
such  cireulatton  must  nol  have  maintained  polar 
nnd  i-i|iiatorial  surface  lenqwratures  so  nearly 
equal  lis  lo  iH'rmit  nearly  si nuilta neons  incrusta- 
tion in  all  latitudes  ;  and  then,  whether,  ull^ir 
general  incmstiition,  the  erustal  arrest  of  radia* 
tion  must  not  have  speedily  diinini.shed  sul>- 
enistal  influence  to  audi  an  esteiiL  Hint  dimnte 
depended  chiefly  on  solar  rmliation.  since  less 
than  half  a  mile  of  ernst  would  fail  to  conduct 
sutfldent  lieat  lo  nffect  surface  tem]>crature 
more  than  a  small  fraction  of  a  degree.  Then, 
iin  the  side  of  indnelive  dala,  we  have  to  con- 
sider whether  tlio  secular  southwaixl  progress  of 
idi^nlicid  dimatic  conditions  would  uol  be  In- 
compiitilili-  with  that  continuity  of  sedimeniftry 
conililtons,  wbidi.  especially  in  Nurlli  America, 
has  been  traced  from  ibo  tliirty-liftli  In  the 
8i\ly-Ri\h  degree  of  latitude;  and  whether  a 
similar  progress  of  identical  faiinal  conditions 
would  not  Introduce  a  progressive  change  in 
the  correlation  of  life  lo  the  age  of  the  strata. 
leaving  the  same  types  in  older  strata  north- 
ward, and  newer  strata  southwaixl.  while  obser* 
vation  testilius  that  the  same  Ilamtltou  tyjies. 
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for  inittance,  stJ«tcli  IVom  Mbnoarl  to  Arctic 
Anifi-ica,  nml  an-  t-nr]o*i:(\  in  )te<Iiment«  of  sfmi- 
lur  vhamcUtr  tliroiighotit  ihcjip  limiU.  Aside 
from  dcfpfUt  of  piirlitiilur  srgiiincnlK,  and 
luiftc  from  any  wi^iglit  nltribiitMbli;  to  ttiiit 
easay,  the  questioa  is  one  which  will  undoubt- 


edly provoke  ooiiip«t«nl  und  deliberate  discus- 
sion. Mr.  Soribiier'a  monograph  Is  well  writ- 
ten, with  soine  looal  dUniseness,  and  an  occa- 
aioiial  MMitenoG  of  intolerable  leD){th.  but, 
on  ttie  vrliole.  a  timely,  Miggestivu,  and  plcattant 
little  voiumc. 


n/TELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


a07BENUBNT  OBOAKIZATIONS. 

deokglal  niftf. 

Bockil  JUounfiJn  dirition.  —  Upon  tlie  or^iiiMtlna 
of  lli«  lurrey,  the-  artu  at  ibc  ITniltd  Stklv*  wu  di- 
vided inlo  night  dlilrictx,  In  ordnr  thst  Uie  progrei* 
of  tli«  n-ork  might  l>v  itysloniAClcally  taci)ltaU<d.  Of 
tbi)  tour  uv^trni  diHrictt,  Ibo  '  Itui'ky  Mouaialri  dis- 
trict '  i0('llld<^9  Iliv  slitlc  of  CuioraUo  >ild  tb*r  trrri[i>riu( 
of  New  Mexico,  Wjiiining.  and  Monuna- 

Geologic  work.  —  Colitrodo  hiw  l>o(n  llic  prin- 
cipal field  u[  gHulugie  activity  iti  Itiv  district;  and  th« 
work  hns  been  carried  on  uuder  Iha  iupprvision  of 
Mr.  S.  P.  Rtninoiu,  who  In  tbp  t[<^ol(igln  In  charge, 
with  hwidi|narlpr»  at  Deiivor.  The  inlnlng-g^ologj 
of  the  aiate  bat  been  luade  Ibe  Bnbjoct  iit  apecial 
■tudy,  and  Uic  Invuiligatinns  huve  been  coiillned 
malnlfto  qumliont  of  direct  ecotininic  Imporlanoe. 
Prior  U)  t9tn  thn  work  donn  wim  [iriiKipally  In  the 
Leadvilte  and  Tvn-tnite  ivitioii*.  Lut  MMi>ti  an  ex- 
onttnatlun  of  tbe  Sllter  CliO  niiiiiiig'diBirLi.'l  whs  un- 
dtftakrn.  The.  geologic  work  wni  begun  by  Mr. 
Whllman  CroM  ahoiil  Ihn  Ut  nf  July,  and  w.ii  rut' 
ried  un  through  the  •umuier.  and  ci>ni)>Me(t  In 
September.  The  topugripliic  work  bad  been  prevl- 
onaly  compicted.  Tlie  prppainilon  o£  the  gt-ologk 
map  w.tf  Inlniiicd  to  MRun.  CroH  and  ('hapman, 
»MiHluiit  Kei.>lo;:i«ts.  MeKTt.  Jaool>  and  Eakitj*  wer« 
detailed  \o  report  uii  lliu  mines  and  ure-de]>osiC(i, 
under  Ihu  pcri'Muil  siipervisii'n  of  Mr.  Emmons.  Mr. 
S.  S.  Socked  wai  engaged  In  galliiirmK  alailtlici  an 
to  Itie  reduction  uf  the  <,res  of  lh«  dl^tilct,  ami 
B«cur«d  uial«>ial  for  a  chapter  un  the  luillB  and  reduc- 
tion-work* of  tile  diilrict- 

Thc  report  on  thli  nilnlng-ilisirkt  will  Iw  of  espe- 
cial Toluv,  a»  lhi»  Silvnr  Ollff  1»  a  mininif-ramil  of 
atKirtiie  processes,  h  true  hixlory  uf  which  may  well 
■erve  as  a  warning,  hy  pointing  out  the  errors,  which 
there  led  to  the  failure*  In  mlnlnK  and  In  tlio  rcdnc- 
lion  of  iho  nre-f. 

From  lh«  Silver  CItIt  dlstri<.'t  a  shurl  Iriii  was  made 
to  the  Sangrc  de  Cbriilo  range,  which  lies  on  lbs 
opposite  aide  of  the  volley.  1'hU  was  nuidc  with  a 
Tlew  u)  det*nnlrk«  the  geologic  rvlaiii^ns  of  the  :>i1ver 
ClilT  or^de|K'iil4  to  the  rocks  of  the  nuigu.  I^ouie 
field-work  »a»  abotJone  by  Mr,  Croat  on  themeso/oie 
rocks  expooed  in  the  vicinity  of  Golden  and  iif  Uor- 
rioofi.  In  the  l>«Dv«rcoal-baalD  progrew  was  (ouic- 
what  rvtotxled  b;  Ui«  atmence  of  Ur.  Karl,  who  baa 
cbarge   o(  the  tupograpliie  lurver  of   the  region. 


Allbouch  l«Ripnmrll}'  iiu*pendrd  during  the  summer, 
work  iu  tills  basin  con  be  carried  forward  during  the 
winter  montliv,  when  the  snow  cauom  iho  abandon- 
ment of  tlie  field  In  the  mounlalnoua  lectlons  of  the 
stale.  The  innp  ai  the  basin  is  to  Include  some  Iblrty 
SilUAns  niitet,  un  a  *cale  of  one  mite  to  one  Inch.  In- 
formaiion  on  Ibe  subject  of  t)ie  artesian  wells  In  this 
ba»hi  Is  being  secured,  and  will  be  embodied  In  tbc 
rtpofl.  VoUimluous  rock-collections  were  moiIediiT- 
InK  tlie  season,  eoppdall}'  In  the  Silver  CllfiF  district; 
anil  a  special  trip  was  moile  to  Buffalo  Peaks  for  the 
colleelioii  of  typical  speclmeDs  ot  byperslheDe-Oil- 
drnlte. 

Ttesl'les  ttie  flcld-wnrh,  considerable  olHce-wotk  was 
acctimpiisbed.  The  notes  on  the  Ten-niilo  dUtri«t 
were  worked  up.  and  a  geolui^icol  lUHp  and  section!  ot 
the  area  were  made.  Manuscript  for  the  following 
monographs  by  the  'Rocky  Mouniinn  division'  ore 
in  atlvanced  stages  of  prop.iration ;  vlt.,  1°,  Geology 
and  mining  industry  of  Leailville,  by  -S.  F.  Kmmona 
(an  abstract  of  ibis  paper  appeariNl  In  the  second 
annual  rrporl  of  UiesuTTcy);  k",  Qcology  and  mining 
biiliistry  ot  Ten  mile  dlsulct;  3°,  Geology  and  min- 
ing iiKlusIry  of  the  Sliver  Cr««k  dtslrict;  4°,  The 
basaltic  mesas  near  Golden,  and  their  relation  to 
Ihi!  conllguona  ti^rtlary  and  cretaceous  beds.  Dur- 
ing the  acnaon  the  hnllettn  on  hj^relhciie-aiidesile. 
by  Mr.  WhilmiUiCroMot  ththdiiision,  wupubllthcd. 

Laboratory  work.  — Tlie  laboratory  at  Denver 
la  in  chotite  ot  Mr.  W.  P.  Hitlehrand,  clieniisi,  who 
has  been  busy  witli  the  chemical  and  lltliological  ex- 
amination of  the  rocks  collected  In  the  dUtrlct,  and 
on  the  ores  from  the  various  luining-dlstricta,  Some 
of  the  details  of  his  «-ork  have  iilrei^tly  been  tpven 
In  l^citnef-  Mr.  Whitman  Croi*  luu  carried  on  the 
microscopical  ex^iminat  ion  of  lli«  numeroiia  tlilu  rock- 
teclions  niofio  of  the  rocks  collected  in  the  district. 

Topographic  work.  —  Mr.  Antou  Karl  has 
been  carrying  on  the  topographic  surreys  In  the  dis- 
trict, and  during  the  season  of  IPKi  woa  In  the  Elk 
Mountains,  mapping  the  (iiinnlson  minlng-rvcion. 
His  trlongnlotlon  was  based  on  Snow  Ma«»  and  West 
Klk  Mouiit.tlnis  two  point*  located  by  the  tlayden 
siiTvej.  Tlieeo  wetfl  occupied,  and  a  aystem  of  Iri- 
angulation  was  extended  from  tbem  over  the  whole 
area  siineyed.  Tbe  principal  nUnee  in  the  Ruby 
boslu,  lying  between  Mount  Owen  and  Irwin  Peak, 
were  all  located,  aa  well  a*  Anthracite  Mountain  and 
tbe  property  of  the  Denrer  and  South  Park  coal 
compiony.     Topographical  data  were  abuln<»d  for 


r 


294 


SCIENCE. 


[Vol.  IU.,  No.  C~ 


mftppiDftdMBabr  and  Inrin  r^ion*  pmlimlnarr  tii 
future  gootoglo  wdtk.  Tli«  country  lylug  b(.-tw«uii 
B«ckwitU,  MarDellluK,  and  Anlhraullo  MoittiUim  was 
olio  worked  lip,  *nil  eoiih  of  those  pojnl*  oci-upird, 
luid  Ihc  vnllnj  o(  Oiilo  f'iv«lt  Mirvcy«il.  In  ilie  fArly 
pun  of  SFpt«iul>i!r,  vork  ws*  Iipkiiii  in  Putvity  and 
Wuliiiielun  gukh<«  aud  io  IlaxciT  basin,  ntxl  the 
Eait  Rircr  valley,  b«tn-eeti  SchoficLd.  Gothlo.  and 
CraatadButlM.     Fkh'tviuluivcrRobUincil,  aiilioi^b 


ncvprn  sin)w-«lonn»  linp«ij«(l  pn>i£n!M,  About  Uio 
middle  of  tli«  luuritli  Mr.  K&rl  was  directed  to  c»- 
oporaifl  wiib  BpecUl  agual  J,  A.  Bently,  ot  the  In- 
terior dnparltucnt,  to  uccruin  the  accuncj  ot  thn 
I.iijid.(.lllco  "uriey  c>(  Ihn  Maxwell  fnnt  tn  8fiutli"rn 
Cotorailu  and  nuitburu  N«w  Mexico.  Bv  was  occu- 
pied on  lilts  worli  the  retnalndcr  of  ibc  ■C'Uon.  awl 
ill  the  Ullcr  piirt  of  Xovcmbcr  procnlcd  lo  the  court 
a  map  prepjuV4  by  lilm  iu  supporl  of  Lis  evld«nc«. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Ftb.tS.  —Mr.  \V.  H.  S^.tiii.iii  •^xlilbit«d  and  tl«- 
•crlbiid  a  HP*  fi.rm  of  burctie,  and  al«i>  a  Kt^xliialeil 
p1petT«,  itiodi>]led  afli^r  llie  urdinnry  incdicltic-drup- 

per. Prof.   F.   W.  Clarke   cxhllillcd    n  copy  of 

Loihur  Meyer's  currn  of  atomic  volume*,  ilrnwn  to 
large  Malr.  with  the  muat  recent  data.  Wilb  iE,npoii 
Ihn  *aina  sheet,  iraa  compat>:d  u  litnilar  curr«  of 
roelUiiK-poiiil. 

BioUfio*!  iooIMt,  TuUiKtoB. 

fefc.  Cf.  — Dr.  Elliott  Cniin  reail  a  papnr  on  llic 
prcient  sutn  of  North- American  omttliology.  Iu 
dlnciisilritc  the  prvcoiiluiDponLiiL'uuB  hlitory  of  the 
subJHct,  he  deliiied  the  fcillowln;  rpochi;  I.  The  a.r- 
dialc  (prior  to  IIOO);  2,  Thn  pr».L[nnn>ii  (l7I)(>->'><)) ; 
a.  ThR  poK'l,rniirj>n  (HStwusoO);  4.  The  Wllsonlaii 
(tSW-'iS):S,  Tile  Audubuniaiii  lS25-'^0):  and.  0.  Th« 
Uairdlnn  (1S10+).  A  tJiimborof  period*  were  alsode- 
BnedMfolloB-i:  1.  Thn  l.awionlan  (HH'^-W):  a.  The 
Cat*«b!ini  (17.J(>-4K);  ;l.  Tlie  Ed«  (irdBiaii  il74(Wi»l! 
4.  Thn  I.lniieaii  (l75S-tl6):  G.  The  Foili^rlau  (1786- 
J«| ;  (1.  Th-  rennaiiiitin  ( 1785-00) ;  1.  The  Bartrarol- 
«n(n90-OTl:  S.  The  Vlffillolian  (IHOO-ISoS):  !».  The 
Wlltioniui|l^li^:;4|;  10.  The  Bi)iiapartia(iil8S4-.Sl); 
11.  Th«Rlcbanlsuiiio-SwaiM)<>nisn(l^l-:)2|:  12.  Th« 
Nntt»lll»n(l&■^-3^l;  la.  TheAudiibotiian(lSS4-5a); 
U.  The  Cusiiiian  (la.'iS'^'iitl ;  IS.  Thn  Balrdlnn.  The 
egtabliihinoiii  ot  the  Aui«rtc«n  (inittlioioB'^t*'  nnloa, 
h*  thauxhl,  vuuld  prubikbly  mark  Ihu  pttabliahment 
ofknewepocb.  — one  In  which  lbceit«t1ng  Jmrlcnclc* 
o(  omttholoslcal  nomanclaluro  will  be  replaced  by  » 
con«l«t«ni  syetem  founded  upon  a  r&tioniU  code:  th« 
pr«<ent  it  simply  n  period  of  iraniition.  Dr.  Cone» 
laid  before  the  soclely  Ihn  plate  pniofi  of  the  forlb- 
coining  nnw  edition  of  Ills  Key  to  North -American 
ornliliolojiy. 

Mr.  C.  D.  Wiilcoll  eihtbited  a  »econd  time  lli« 
nocka  front  Maine,  contaltilnstnull  coral*.  IlRiitatetl, 
thu  havln^c  rec'flvi'il  a  iiumlwr  of  ailtUlioiiat  sprcl- 
llienn  of  the  granite-tike  ruck  conlainiii^  ftissiln, 
Slromatopora,  corals,  plalM  of  crinold  slenii,  etc, 
from  Litchfield,  Mn.,  bo  found  that  ho  had  bern  lit- 
correcl  in  calllnji  Ifae  rock  a  icniiiile.  lU  It  was  i>f 
tedtmentsry  orlgiu.  —  a  daillc  rock,  so  changed  In 
(lie  specimens  examinod  that  It  mlsht  bn  callod  a  con- 
glora«rUo  snolM. 

Prof.  IiMter  P.  WarA  exLibited  a,  ipticluieu  of  th« 


'diamond  willow,' — a  rarlctj  of  .Satlx  cordata  oe- 
ciirrlnK  Iri  tli«  upper  Missouri  region.  dIsiiiiBiiishcd 
by  1,  iireat  ezaga;eratioii  ot  the  scars  left  by  lUi^  early 
grow tlu  of  limbs  which  fonu  series  of  lArgudUtnond- 
shaped  cnvitir-s  along  the  stems.  Ilf  also  exhibited 
some  canes  carvad  bf  tbo  people  nf  thil  region,  which 
show  the  so-«nl1ed  dlsraooda  Iti  a  siriklnn  inauuer. 
Professor  Seaman  ailvaiici^d  tlie  tlienry  that  these 
scats  are  caused  by  the  influence  u(  loiiie  fungus  or 
of  some  Insect  which  lays  Its  eggs  in  the  buds. 


ssoloty,  Bow  York. 
Feb.  S.  —The  publicaiion  of  tol.  ii.  of  ihe  Trans- 

octlons  was  ordered. Dr.  C.  Ilart  Merriam  read 

a  biography  of  the  muskrat  (Ondatn  ilbethicui),  glr- 
En^  its  lliu-hitlory  as  noted  by  lilm  in  ihe  Adirondack 
re<|;ioii  of  north-eastern  Xew  Vurk.  The  psper  was 
followed   by  a  ;;eneml  diacusslou  as  to  lis  differing 

habits  In  a  l(^M  borcjil  locality. A  translation  from 

the  Spimish  of  Kafoel  Mouie*  de  Oca  by  L.  H.  Foster, 
and  the  lubsequeat  discussion,  developed  many  in- 
teresting facta  concerning  the  Trochilid*c. Mr, 

Wllilaro  DuCchnr  nrmarkcd  upon  the  scArclly  of  thn 
snowy  owl  (Nyciea  scandloca)  this  winter  on  I-ong 
Island,  and  upon  tlie  presence  iu  considerable  num- 
bers of  the  thick-billed  guillemot  (Lomvis  arra),  u 
wall  as  lh«  rasor-bllind  auk  (Utamania  torda) ;  whlln 
not  a  single' Ma-d<ive  (Alle  nigricans)  had  come  under 
bis  observation.  His  Long  Island  reconlt  tor  the 
Ipswirh  Bpnrmw  (Pnsierculus  princeps)  give  the  cap- 
lure  of  Uiirty-lliiM(i  ><i)pclmi'n>  since  ttielr  arrival,  Dec. 
18,  after  a  severe  suow-siorm- 

AosdSDiy  arsslunl  sdnisasi  Fbilidelphii. 

Jan.  St.  —  Mr.  F.  W.  Putnam  nude  a  commuui- 
catlon  on  a  group  of  mounds  occurring  on  tbo  Miami 
Klver,  wliicli  In  many  respects  Iw  considered  the 
mant  impiMtant  in  IhL'  country.  Tbe  methods  of  in- 
vestigation. Mid  the  objecia  found  In  llie  mounds  re- 
ferrrd  to.  w«ro  described  In  dntJiil,  and  illuii  mlcd  by 
mr«ns  of  specimen*  and  ptir>lographs.  While  no 
doubt  exists  as  to  the  coualruetiuu  of  uiouiids  by  some 
of  our  existing  Indians,  Ihose  he  described  lisd  abiu- 
liitelf  nolhiufl  In  common  with  tho  more  modern 
siTuciures,  except  bi  so  far  as  they  Indicated  tlM 
Mongoloid  type. 

As  Ihe  Miriiilally  frvsh-water  character  of  the 
worm  Mauayuiikia  speclosa  (tbo  fomtt  nUtmi  to 
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wbieli  arw  all  renrinn)  hnd  not  hnr«ti>for«  b^n  un- 
•luciliiiiubly  «u»l>II«hei],  Ur.  Edwftnl  P^lla  believed 
that  ll  would  be  o(  inlerut  to  record  ihnl  li*  liad  In 
h'n  t>0Me8tlun  t/prdmettt  from  tho  SchuylkllJ  RItpt 
ttbove  Ui«  dtm,  nnd  t1i«mfnro  from  ntuoIiiU'lr  tmb 
w»tcr.  The  eiirrrnui  jinxiuced  by  the  cilia  ou  the 
tmtMlM  were  clsimeil  Ui  be  exciirreiii.  niid  not  bh 
cuireol,  aa  might  have  biwn  cxpccut],  thn  feeding 
prooeMct  in  wmc  cjiti<ft  Ix'inx  jxiHonued  by  the  ten- 
taelci  ChemxrJifji. 

Jan.  tS.—1'rof.  }.  Leidy  direclcd  attentliiii  to  a 
collection  «(  foaail  Ihidc*  which  had  bnnu  >ubniltl«l 
to  bis  PXnmlDatlon  li^  Ibe  Sinitbkonlan  in*iliiilinn. 
Tbcy  wcrn  iibuiij«it  »l  thw  mine  of  tlip  Aiuprii-an 
wilt  cnrojiniiv,  near  .Vev  Ibchn,  I.a.  Tlivy  chleOf 
coiinist  of  r«iiuins  nt  UatUxIoii  ainericAniii.  of  Eiiuun 
nuijor,  of  an  Equiu  not  diitiii|[ul>h»li1«  rroin  the 
ilomeille  horw,  and  o[  Mjlodon  Harlaiii.  0[  llie 
iliutoilon,  the  oullection  contain I'd  wIl'pnMirrcd 
iiiular  levtb,  and  chariflcriille  tragni«nti  of  boncx. 
Of  the  E^uan  major,  them  air  Tortebrnc.  rrtqcmenu 
oS  lonz  bonm,  aod  a  nnmher  of  teeih.  0(  MylcHlon, 
Ih«re  are  Mienil  inoliir  tvetb.  i-erlcbrau,  and  other 
bone",  niottly  fra(pii*nt».  Amoni;  these  am  two  ma- 
ture and  well-prcuRrvnl  tlblnc.  flic  tip«[  t^pcclmonn  yM 
dlMOTored  or  the  «pe«'l««.  They  are  tdeutlcat  iti  form 
attdtiM  Willi  tbrmeiif  M.  n>bti<lu9.  Indii^aling  M.  llnrln- 
Dl  to  han:  been  a  ipecies  of  the  lamniixc  an  the  lotmct. 

Prof.  J.  LeIdT  Dialed  thai  bo  bad  rerenlly  receired 
fof  cxamlnalinn,  from  3lr.  iS.  W.  'I'bomiiti  of  Cliit^ago, 
Mnral  Bla**  tildes  wilh  inuunied  *peciuiens  of  tand. 
Tbeae  were  obiaineil  by  vraihliiff  elay  from  the  bowl- 
der drifl  of  Meeker  eoiinly,  Mliin.  In  (be  upedmen* 
Pf«fe»iir  I.*idy  recufsuited  Hume  ivtll -pre starred  and 
clLaracteh^tle  forauiinifera,  of  which  two  forini  ap- 
peared Identical  with  S«xiuUrla  t;tn1>n1n>.i  and  Ro- 
talia  glohnloiA,  nov  Itviiie  In  Th*'  Allaiitk  Ocean. 
Tbo  foMll*  Mr.  Thomas  "iiiiiiot^H  to  U>  deriied  fruin 
•  nft  yellow  roi^k.  cretac<^ouB  fliale  and  lignile  furin- 
injE  part  of  the  drift,  lie  also  Kporu  Ihn  finding  of 
fni^'uieiits  of  marine  illalotnii  In  ilin  elny.  Profesior 
Hellprin  luj^rafd  Ih.-vt  Ihe  f'>taDi1iilfera  referred  to 
had  probably  l<een  washed  fruni  unilcrlyin^  Silurian 
rocks, 

Ffb.  B,  — A  oanimunloUion  waj  naA  from  SMm 
6.  G.  Foulke,  deicrlblnit  a  new  %pr.f\ft,  of  rol.lfer 
tinder  Ihn  name  Ap'.ilim  lilppra.  The  ^pecitiiena  were 
fntinil  in  Kainuuntil  Park:  and.  in  common  with 
all  members  of  the  gentu,  tiley  posiem.  Instead  of 
rotatory  organ*,  a  mRiubrnnnn*  cup  or  net.  nhich  ts 
nuc-d  for  Ui«  capture  uf  food.  Tlie  ppetrific  distinction 
oC  tlie  fonu  now  dtMcribed  coniiits  chieOy  in  Ibe 
«truclur«  of  the  net,  the  pretence  of  a  trne  slnmaeh 
In  Addition  to  the  usnal  crop,  anil  ihn  pi'WEince  of 
Cilia  inside  Ibe  n*I.  It  «'as  propMcd  to  unite  the 
toTUis  Aptllu*  lentifonnls  MeciinchoS,  Dtctyophora 
votAX  Leidy.  Cupelopugn*  luelnedai  ForlM^a,  and  the 
•pecloi  now  deierl tied,  undxr  one  sniiiiii.  Apsiliit,  in 
conwqnsnce  of  their  struni:  pulut*  of  iifSemblance. 
These  are,  brieily,  the  [imencu  of  two  eyiyapots,  of 
a  membranou!  crop  inttead  of  rotatory  organs,  of'a 
nuaux  exactly  alike  In  all,  and  the  abicnco  of  a  tall 
«r  tooi-nalk. 


Prol.  H,  Cart'lll  I>«wt«  announced  the  dl»covery  of 
fouili  in  tlie  triiuaic  red  shale  from  the  ucl^bborbood 
of  rboenlxvillc,  and  gave  a  preliminary  notice  of 
them.  Th«y  occurrnd  In  oft  red  took  at  IhR  >outb> 
tn\  entntfice  to  tbe  uew  tiinnel,  in  siraln  dipping  10^ 
H.  30^  W..  which  would  place  the  bed  considerably 
below  (be  ilrata  of  the  old  tuniK-l,  perhaps  a  thou. 
sand  tnrt,  nntosa  fault*  intervcaed.  The  ipeelmons 
consist  of  some  live  disilnciipedm  of  iMaaUibraiicb 
sliells.  a  ganoid  flsb.  some  ptaiils.  and  a  doubtful 
fragment  of  a  saurian  bono.  Among  the  ahells  are 
two  speclm  of  Uiilo,  aomcwbat  reaembllng  ir.  col- 
cnoliu  and  I',  lanocotatus  of  L«a.  Tbue  are,  of 
course,  of  fresli-waief  origin,  and  are  found  In  tintila 
and  double  valves,  and  open.  Three  specie*  of 
marine  shelU  also  occur  tn  tbe  eollrctlun  :  and  the 
apparent  consBiinKMiiK  of  fr^^b- water  and  marine 
species  was  referred  to  aa  an  iii(ei«Htiii|i  fact.  Tho 
stielis,  which  in  moat  itiaunoes  lay  parallel  with  tbe 
bidding,  were  fr*4)iiently  dlitortrd  by  the  nioTemect 
■of  tb*  shale.  The  Unloe  wer«  r««nrd.'d  as  probably 
tbe  inoel  ancient  yet  discovered,  soitia  hjnii-lmena 
found  in  New  Mexico  being  of  later  age.  'I'lie  coal- 
plants  represented  are  Iresh-vstcr  speclej,  but  refer- 
ence was  made  to  a  triaisic  m^irinit  fueold  deirrlbed 
by  tlie  speaker  some  yean  ajEo.  Tbe  llsb  beloiiti*  lo 
the  lepidoganolds,  and  resemble*  tlie  f.'alopterii  gra- 
dila  of  RodBcld. 

EngiaMiii'  olvb,  Fhiliid«lpb  la- 
Jan.  IS.  —  iir.  Wilfred  L"wi«  read  a  paper  upon 
tlie  resilience  of  steel,  reiiewluic  tioine  of  the  means 
employed  for  iJie  itoragc  of  etiergy,  and  sbowliig  the 
place  oFcapied  by  stesl  nnuing  them.  Among  tbe 
nieaut  now  <imployeil,  coiupreswd  air,  hot  water,  and 
the  stura|[e  battery  were  elted  from  an  KnKl'eh  writer 
MS  being  about  equal  In  value,  atid  as  si>''"t'  o"'  tbout 
tl,r>(X]  foot-pounds  of  work  per  pound  of  material 
u»<x].  Steel  sprlniis,  sccordlns;  lo  th*  txme  writer, 
were  said  lo  yield  about  IS  fool-pounds  per  pound. 
In  this  eonnectlan.  the  project  of  udng  ileel  tprlnga 
«s  a  motof  for  slroct-cart  waa  referred  lA  as  tli«  moat 
hopeless  <if  ali  |>OK*Ible  means  of  locomotion.  To 
test  tbe  accuracy  of  Ibis  statement  iu  regard  to  steel, 
•everal  experiment*  were  made  by  Ihe  writer  upon 
tempered  spoclment,  both  for  tension  and  llexure. 
Contrary  to  expectation,  the  hlitbest  results  wen 
shown  hy  tbe  fleiute  of  a  udbII  spiral  clock .^iirlnK 
welching  L'.OiO  grains,  which  gave  out,  when  wound 
up,  at>oiit  4r>  foot- pon ltd*  of  nnnri^;  or.  In  other 
wonls.  IM  foot-pound*  per  pound.  Tbo  IrnnsverM 
•Irenglh  of  (his  steel,  within  the  clastic  limit,  waa 
found  to  be  about  SOO.iXJOpouiid*  per  squarv  inch,  and 
II*  inoiliiliu  of  elasticity  abxut  S0,OCO,i30a  Such  ex- 
Iraonlin.iry  Mrenjtlli,  wiihsticbatowmodulna.  wa*>o 
far  bcjuod  conjecture,  thai  It  seemeil  lu  |^v«  a  new 
hope  for  the  succeei  of  Ihe  project  tvferred  to;  but, 
alter  making  the  neccaiary  allowance*  for  weight  of 
rar  and  elBclency  o(  drlvinx  mechanism,  ll  wie  foiind 
that  not  more  lliaii  about  SO  foot-pounds  jwi  pound 
of  car  would  be  avaiUble  for  locomotion.  It  was 
thnrvfore  improbable  that  such  a  ^  could  Mcend  a 
bill  over  twenty  feet  high.    It  was  alao  a  matter  of 
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doubt,  whoUier  hrger  >priliB>  Could  b«  tiuu1«  ti>  tliow 
resitlu  which  wutild  ctcii  Mpproneh  thcid  flgiim;  and 
ou  Ihit  nceount  tho  •sporlRiBnui  *hout  to  b«  tried 

might  b«  looked  for  with   «oni«   interest. Mr. 

H.  C.  Liuler*  exhibited  spediiieii  oF  rulled  »iid 
annualed  pbu a phur- bronze  o(  mnxlmuiii  ductility. 
nad  cuQicquciitly  of  minimum  iRitnk  iimigih.  and 
■utimUtpd  ilin  foIloirltiK  dni«  of  Um  ii>*i  thereof: 
leiiMth,  3":  dlani«ler,  O.JT';  Hubjvvteil  lo  h  slrftlii  of 
13,(IS0  )>ouiid>i  «qu[v:ileut  lo  5.1.1  IN>  pounds  pcrsquartt 
Inch;  elongMfoD,  70.6^:  rnluccd  nrta  nt  point 
wh«r*  frutnra  would  occur,  as";  ela«llc  limit,  al>out 
18,000  pound*  p«r  S'|)i&r«  Iticb.  Hard-rolled  n>il», 
tMted  without  tuniiiiB  °^  "i"  »urfiu;p,  b«To  sliuwn 
a  teiuitity  excei-ding  Vli.OOH  pounil*  p«ir  «qiinre  Inch. 
■  Mr.  IlownnI  Miirphj  pm>rnf;d  (or  Mr.  Loul«  C. 
Hitdelra,  Jnii.,  the  Kccoi'd  of  Ami-ricAii  and  (oroi^ii 
shippiujc,  coulajiiiui:  an  intvri'ittiig  >et  of  drawings 

for  the  details  of  cunilrucilon  of  iron  »liips. 

Mr.  Perclval  Itobcrli.  Jiin.,  s*^"  ■ome  nccoiinl  ot  tho 
remit*  of  vxi^erl'iienis,  now  being  i-oiidiiotrd  hy  Hr. 
JaiOM  Chriatii!  at  Peiivoyd.  npoii  tlic  rclntire  clKC- 
tldty  of  irou  and  aievl  structural  sbnpei. 


yOTES  AND  ffEWS. 

Wk  noticed  a  fortnight  a|;o  tli?  jirpsi^nintion  of  the 

Lyell  meJiil  of  the  (Jeologicnl  »ociety  of  f.ondon  to 
l4ofe*ior  l>i>ldy;  and  ire  now  Ic.am  that  Ihn  council 
of  ihfl  Kociriy  at  tho  *anio  lime  ftw&rded  to  Mr.  Leo 
Letfi|ueri>(ix  Ibe  sum  ut  Iwonty  pounds  sterling  Iroiu 
their  Barlow  JiiiueHun  fund,  id  ri>(^ugiiitiou  of  tho 
lalm-  of  hli  acrvices  to  geological  science.  The  srcal 
«xleut  and  vajiie  of  Mr.  Lraqnci'rnx'gcoulrlbiiMoris 
to  our  bnowiddi^e  uf  the  (umII  dura  of  North  AiuerJL-H 
ftre  well  known,  aiid  "ill  be  still  K-tter  appwciiiled 
when  his  rolume  on  the  tertiary  plnnts,  now  com- 
pleted, but  not  yd  distributed,  (hull  l>e  U«n<-il. 

—  Any  contribution!  tlut  Ain«ricnn  bioloststs  may 
teal  disposed  to  make  towanl  the  fliTiu.'kiin  Midler 
foundUion,  referred  to  in  our  last  inativ.  I'lii  be  sent 
din^^l  to  the  treasurer  uf  the  committee.  Wilhelm 
Thiirmnnn,  LIppsiailt.  Germany,  or  they  will  bo  re- 
oolplcd  for  and  forwarded  by  I'rofciwor  Wlllliun 
Tr«lea»e,  MwlI»on,  IVU. 

—  The  death  (March  i\  Is  nnnonncad  of  JsiMcTud- 
liunler,  whose  iiHiiie  ha*  beeij  a  terror  to  the  average 
oolieg«-«tudeiit  of  the  preMiit  generaticm.  Ife  wu 
born  at  Rye  In  IS:.i),  and  w.u  senior  wrAUgler  In  1IS4S. 
A  larii'  portion  of  his  energy  was  devoted  to  the  pro- 
duction ot  the  invaluiibla  maihetuaiical  text-hooks 
and  ttealistM  which  are  bo  well  known. 

—  Capt.  B<»rnafd,  In  tlio  Course  of  a  Journey  into 
the  far  iiiterlor  of  AlfcerSa,  twenty  kilometres  north 
ol  the  Bon  Siada  lUrcr,  found  a  aiiigulhr  flnt-topped 
butle  whose  elongated  rocky  suinmli  rises  sixty-live 
teet  vertically  from  the  tains  which  ei'own*  ils  sloping 
baae.  Tliis  place,  called  by  Ibe  Atjiertant '  Kl  Gueliui.' 
(arms  A  rocky  table  one  hundred  and  seventy -(Ice  (ret 
wida  by  six  hundred  feet  long,  rencbcd  by  a  ^tal^way 
eni  on  ihe  oortheru  »tde.  On  ilii*  plaiexu  bus  been 
encted  a  itructure,  siUI  in  a  reroarkablo  nate  of 


preservation,  and,  from  the  nature  of  It*  mat^rlali, 

apparently  of  Roman  origin.  On  the  east  is  a  latx* 
rectangular  ttone  building,  containing  eight  or  t«u 
apartments  opening  tipon  an  Ihiht  rourL  North  o( 
this  building  a  vaulted  I'lntunj  h  dug  in  the  mr-k: 
sixty  feet  to  the  wot  are  two  otbets.  aide  by  *lde, 
on»  laullrd  over,  and  the  second  open  to  the  sky.  It 
t*  very  dllHcult  to  say  how  ibrac  elsinrns  wen-  filled, 
ns  there  are  no  »i)rlngs,  or  traces  of  wiHIs,  In  the  vicin- 
ity. It  was  evidently  a  post  ettabllalied  for  soma 
■pedal  purpose.  \i  Meaoad  onsis  n  hillock  thirty  or 
tbjrty'live  feel  high  bean  the  broken  inmalns  ut  a 
Roman  gale.  The  Ambs  have  tuuuelled  or  ditched 
the  hillock  for  brick-clay:  showing,  lliat  beneath  the 
Roman  remains  now  so  long  abandoned,  and  over 
Ui«  bed*  of  chalk,  salty  earth,  and  clay,  which  form 
the  mound,  ihere  are  abundiuit  remalnir  of  an  earlier 
occupation,  apparently  for  a  coniiderable  jwriod,  hy 
ft  r»ce  whose  stone  weapons  and  toots,  fragments  of 
alone  and  Ivory,  and  other  rajeciamenta,  are  Ihejr 
only  memofial. 

—  The  eipediiloii  charged  by  KuasU  with  the  ijisk 
ot  exploring  tbc  ancient  bed  of  Ihe  Oxii*  ha*  cui- 
CludMl  iu  W(.rk,  The  former  path  of  the  sln^aui  lias 
been  subjected  to  careful  tcvelllnut  from  Khiva  to  th« 
Caspian ;  proving  tliot  it  Is  pos»ibk  lo  turn  Ihe  river 
Into  iu  old  course  only  ot  the  expense  ot  a  canal  Iwo 
hundred  kilometres  loiiR.  which  is  equivalent  to  a 
|)enDaneut]y  tidverte  deii*ion  on  lis  practicability. 

— Slgnor  F,  P.  Moreno,  dirocWr  of  the  anthropo- 
logleal  musaum  of  Buenos  Ayres,  was  aniborlxed  In 
leas  to  utideruke  a  journey  into  the  interior  of  Bo- 
livia tor  puipoies  ot  anthropologicid  study.  Ue  now 
reportsbnvlng  visited  the  province*  of  Cordoba,  San 
Luis,  and  Mendnja  as  far  as  the  >lupe  ot  tlie  Andea. 
Diirlntt  *  ye-nr'i'  iihvcI  he  has  studied  the  mudvni,  a* 
well  as  [he  traces  of  the  former,  Inhabitants,  and  hai 
exhumed  in  many  places  bone*,  w<-apons,  inscrlp- 
llons,  and  relics  of  burials,  and  ha*  made  plan'  and 
phntoKrapb*  ol  ihc  remains  of  ancient  village*.  He 
believe*  he  ha*  oblalneil  full  material  for  a  study  ut 
life  in  these  region*  before  tbc  S|ianl*h  conqtieal. 
Ife  visited  the  whole  extent  of  the  so-called  road  ot 
the  Incas  lo  the  CspulUia  Pas*,  when  coiu|iellcd  to 
return  by  the  advent  of  winter,  and  has  pretty  Ihof- 
ougbly  explored  the  ran)(c  ot  tlie  sama  name. 

—  Tlie  material  acciimulaietl  by  ilic  Eniiuie  broth- 
ers iu  Alaska.  IS81-83.  I*  beiuR  r«i)iilly  w..rkecl  up. 
In  the  HofanUcbn  ccnfroWfaH  (Cwsei,  ISSI.  N.'S. 
41-43}  K.irl  Midler  publishes  an  account  of  the  mosses 
of  lliu  Chukchi  peninsula.  He  find*  iwentyeighl 
new  out  of  seventy-five  ipecies  collected,  cerlnlnly 
ft  rather  nnusunlly  large  pro|)orllon.  One  ot  these,  a 
eleislnH-nrpous  form  iillled  lo  Voltia,  is  erected  InlO  » 
new  gi-riuj  by  the  ii;ime  of  Krnu»«eJl.i. 

l>r.  II:irtlauli.  iu  UabaiilB's  joiimal,  enumerates  the 
birds  obtftliu'd  nt  the  head  of  Lynn  Canal.  nPar  Iho 
mouth  of  the  Chllkat  KUer.  S.  E.  Alukn.  I.aptpus 
leucurus,  Cerlhia  (amlllarls,  Itendrolra  Towiiscndi, 
SlalU  arctica.  Chrysoinltris  pltiiis.  Sphyroplciia  ruber,, 
and  Tlnnuneulu*  sparverim  are  noIe<l  as  new  to  ihi 
r«fivu,  though  teveral  of  lliem  may  be  only 


XAMOm  T,  IBSi.] 


SCIENCE. 


297 


■loml  Rtragglcra.  Tlie  tut  nicntloiml  hu  htca  o^ 
Mrrod  on  tb«  AleiitUii  IhI.iikIr. 

lu  k  IaIC  number  of  lb«  litxitacht  grographiiche 
hl&lUr,  Dr.  Atlliur  Kmiie  gtvci  an  Ind-retiing  sf- 
rounl  nf  Ihc  hoii»"  of  tlir  T'llnhll  InilUn*.  tholr 
m«tt>iMlti  .'f  hiillilinn,  looN  iiwd,  Hrid  iTi»i]r»  .if  nriiii- 
mvDUtioii.  Iruii  was  [utiuil  >^  u  lery  curly  ilati-  hi 
tbo  po«i*«ii'in  of  Ihe  natives,  bui  wiu  wiiliout  iloubt 
procured  by  tlicm  ttcim  thp  Ruulnn  nikI  lEuiJian  Bay 
lrail«r*  by  n  lung  lint  rapiilly  exn'til'il  wriM  of  Ir^ii*- 
kn  from  oii<f  bund  or  Iribv  i'>  aiiotlii^r.  In  one  year 
maiafiB  pptx^tmitil  (ram  liriiisli  rolunibin  to  Fort 
Tukon  anil  hpynnd,  irii)  trmlc  nnultl  take  llcilo 
longvr. 

Dr.  ArzruDl  Ii«4  r«porlwl  on  tbe  iiiiu«nili  o{  Ibe 
upcditloii  in  n  paper  n?a<l  bi-focp  ihr  fiMcll.^chiift 
(iirvalerlanilLcdM  kultnrln  Brpuluii.  The  ro<^k>  front 
wldtiy  ttpitniieA  portion*  nt  ili«  terrilary  lrii]lc*t<'<l 
uiBh'gOU*  ^olo^ical  «Lructur«,  being  cbivlly  ut  t1i« 
oldMt  crysUlllne  fonnatlons,  —  rocks  beluaging  u> 
tbe  fntnlte  *eri«s,  cryclftlllnc  al^hUl*,  and  lalc  lcr> 
tluy  Tolontc  »]«[:tlonit.  ){rniitrkKbI«'  )(im«ti  wrrn 
obtwnvd  frou  Fort  \VraiiK>!l1.  nuA  vuHotw  gold  oret 
from  near  Sitka. 

—  The'S»lural»ciencoa!i»ooittlloii  of  Portland.  Or«., 
hu  iccurcd  now  <|nftrlpr*,  oiid  hopM  ■nan  to  eitabllab 
yearly  coutms  ot  tociuies.  The  annual  addrOH  wm 
given  F«b.  6,  by  Prof.  L.  F.  H«iider»oii. 

—  Dr.  D.  G.  Brlnton,  the  wull-knoivii  Broheologiit, 
ba«  baoD  »l«ntoil  profMinr  o(  «tbn»loity  and  arcbn- 
o\ogy  by  Ihe  cnundl  of  Ib«  Aesdeuiy  of  tiaiurit 
•clencc4  uf  Pill  lad  flpbia.  and  is  making  arran^eui^uta 
for  the  delivery  of  a  counc  al  Icctum  on  hli  apv- 
cially  in  cannvcllon  with  the  d(!partin>>nt  of  Inilruc- 
tluci  of  the  aciuletuj'  during  tbe  coming  spring. 

—  Four  aeientific  i-ouvvullnii*  an.'  to  be  held  In 
Watblnglou  iti  May.  —  thai  of  lJi«  Aiuvritaii  medical 
■ibrf-latlon.  Ihe  Aninrli^Kn  lurgical  nsiociatioii.  th« 
Amirrican  ctimnintogltTnl  osioclalion,  and  thcAmnrl- 
can  tbb  cultural  atsoclatlon. 

— The  tuceeea  of  tbe  bortDgct  (oran.Mian  w^llsal 
Dctinr.  Col.,  ftepius  to  have  eueoiiraiHd  tbe  pi-ople  ot 
Montana  to  eKpvrlinciit  in  tbe  imauf  direcllon.  A  bor- 
ing al  Miles  City.  Montana  Ttrtilory.  on  the  Tdlow- 
ttone  Klt'itr,  itnick  flowing  water  at  a  dcptli  of  tbrre 
hundred  and  forty-one  feel.  Ari  analy*il»  of  ibewftt«r 
proves  it  to  eonlaiii  m<>ie  tbiii  tlily  i;raiiii  of  carbo- 
DAI*  ot  inda  lo  the  gnllon.  A  secuiid  well  boa  r«ac1ied 
Uie  d«ptli  of  three  hundred  and  twenty-one  feel, 
wiLboul  a  flow  ot  waier.  Ai  )tl11lnj{«,  nearly  a  hun- 
dred ud  fifty  nillea  farther  up  the  Yellow  alone,  a 
boring  ha«  be«n  carried  to  a  itcptli  of  nine  hundred 
feet  wllliout  DUtcei*.  but  will  be  carried  atlll  farlbcr 
down.  Al  Hi'tona,  atao.  a  well  ta  btlng  aunk;  but 
work  hu  been  poaijHXieit  until  spring. 

—  Prof.  W.  KllfhenPorkn  f^ave  IhRflrttof  acoutM 
of  nine  lecture*  on  uniuinHUau  de*cenl.  al  tJie  Cntlege 
ot  »urgcon»  on  Feb.  L  His  remark*  were  of  an  iu- 
truduGlory  character,  and  were  Intended  to  aid  tbe 
lUtvner  la  comprehending  Ibr  •ub*UiDC«  ot  ihe  »nb- 
Mqamt  lectoro).    The  subject  of  desceut  waa  viewed 


from  an  embryoJoglcal  and  partly  evolntlonal  itAiid- 
point  Tb«  cl»w>iQcallon  of  ill*  maniinalU  mipi'iyni 
is  ihHi  now  geaetxDy  In  *ogu«  among  uiaiiim»loi:<si«, 
tile  elast  being  divlilMl  into  pTOtolb«ria.  Metailieria, 
and  Kutberln.  It  t*  to  the  conddcnttlDn  of  the  6r«t 
and  ««ronii  ot  ittn»«  *ul>-Cla*«ea,  and  lo  ilic  Ine<lnr»- 
bllla  ani'Mig  llie  Eulheria.  Ihat  Ihe  nia>»rity  i4  the 
lorlure*  will  be  devole<I.  The  leciurer  exprened  bit 
belief  In  Ihe  fomier  exlslcnee  of  a  svoup  of  general- 
tatul  turma,  *uch  aa  Huilo'  '"*  dMwrlbed  under  the 
uaioeot  Uypolberla-  Pr»feuur  Parker'*  style  iialiu- 
ple  and  pleuiiig,  and,  in  the  inlrodiictory  teclure, 
highly  poetical.  His  sentences  are  repleU  with  bill- 
Heal  alltialana,  •(■»»  of  which  bordrxon  Ihaeoinical. 
HedMcribed  ih«  Metatlierla,  for  example,  as  looking 
fivin  the  Mimiiiil  uf  their  Pisfiali  toward  the  prom- 
ised land  of  tbe  F.uiberia,  into  wbieh  they  were  never 
10  enWr. 

a 

—  Mr.  W.  F.  Denning  was  ted  lo  conclude,  from 
certain  markings  direenied  on  ihe  pluiet  Mercury 
in  tbe  momlnsa  of  November.  1862,  Utat  lla  rotalloD- 
period  I*  not  nccur*i>>ty  given  in  Mie  tetxt-booka:  tli« 
period  of  twenty-four  hours  ilerived  from  tlie  obacr- 
valions  of  Scbroeter  and  Harding,  about  the  be^n- 
nlng  ot  the  pretent  ceniury,  being  apjiaranily  about 
one  hour  too  tbort.  Bit  suaplclon  Is  now  conllnBed 
by  a  «<(immtinlcaIion  from  Slgnor  Scblapar»III.  who 
bo*  been  very  suci^essful  during  the  last  two  year*  In 
obaerving  di-linlce  markings  en  Mercury,  and  who 
proQouncns  the  planet's  period  of  r«Inllon,a*  naually 
given,  "very  far  from  the  inilh.'  His  forthcoming 
memoir  on  Mercury  is  e^jwcled  to  pive  some  verj*  in- 
teresting d  rial  li  of  Ihe  physical  aspect  of  ihta  planet. 
Tlie  nor«a»arlly  unfavorable  drcnmaiancea  allending 
all  obserrationa  of  Mervury,  make  it  riot  to  be  won- 
dered at  Ihat  little  or  nothing  is  known  oS  lUiiirfae»> 
phenomena:  but  Mr.  Denning  regard*  ftaiobrloiu 
Ibat  Ihe  markings  are  of  a  falily  dUtlnci  chancier, 
and  likely  loproi'«afrii1tIu]  subject  tor  tiirth»r  tiivw- 
ligation.  He  remirk*  that  Ihe  general  aspect  ot  Ihe 
iliak.  nji  iwe.n  In  Xovcmbcr,  I8S3,  rcnlnilHl  blm  for- 
cibly of  Mars;  and  ibn  dnflnlle  natum  of  the  apol* 
may  therefore  be  readily  Imaglued.  He  think*  llie 
d&rk  spot*  and  shadinpi  may  be  regarded  a*  fairly 
permanent,  while  Ibe  white  spot*  are  Inftucnccd  by 
rapid  variattonJ. 

— Thi*  following,  from  Xatmrt,  will  iniereai  our 
rentiers:  — 

On  Tuesday  ativnioan  (PebL  t]  at  Oxford,  convo- 
callon  wilneaard  In  Ibn  Sbeldonlan  Ibeatre  tli«  most 
exnting  scene  thai  ha*  b«en  MiacMd  in  Ihe  univev^ 
*ily  since  the  oppodtion  to  Dean  Stanley  as  select 
preacher.  t.«st  sunuii«r  convocaljiyn  paasod  by  a 
•mall  majority  a  Tota  of  ten  thouaand  pounds  for  a 
new  phyaiolc^Ieal  lalKiralory.  Tlw  toI*  was  opposed 
by  the  anti-vlvbecMouiti*,  aird  by  *i>me  on  the  ground 
of  economy.  A  memorial  got  np  by  Mr.  Nicholaon 
Agnlnst  vivisection  having  produced  no  effect  on  tlie 
council,  the  opponent*  ot  Protemor  Unrdoji  Sander- 
son determined  to  o|>puM  the  decree  brought  before 
coiirocatlsn  on  Tuetday  fur  empuwering  tlie  lole 
of  alocks  for  the  ten  thouinnd  pounds  votod  last 
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June-  The  d«crcc  w«s  lupporled  by  ilip  donn  of 
Chriit  chiirrh,  Dr.  .^cland,  aixl  Ihc  vanicii  nf  Krbto, 
and  WM  ojijioippil  by  rrol*eiior  Fi-ecmaii  anil  Mr. 
Iv[l^hoIlol1•  AltFr  a.  slormr  <I«b!ile,  tlio  vote  wns  vht- 
licil  by  a  hundred  itnd  cighly-cigbt  \otcs  a^ahist  a 
huiidN-d  and  (orly-*RTrn.  Tlio  rrmlc  wm  rrAclvrd 
Willi  enibii&lasm,  aud  OxCoinI  \»  ii>  Vv  cimerutulawil 
oil  IL  Tu  nhsl  ftbifl*  Dr.  Snudi-nun's  oppaiiaole 
were  pul  iiiay  be  Boeu  (rom  wbnl  [lie  Timet  nulls  '  the 
iiKi»t  luioniBhlng  iprccU"  of  Mr,  Freeman  thn  bin- 
torlan,  '*  who  olfixdcd  a  curioui  example  ol  ihc  con- 
fii»1on  of  itioiiglit  itiifi  whli^h  nvoii  InEvllig^iit  man 
nitiy  be  led  by  an  (ii^r-iiidtilKeriov  in  BOntiinvul.  lE 
would  be  ts  ri-aaoiiiible,  imld  Mr.  Frei-mon,  for  the 
hlklorlan  to  llliiatratc  thn  fctllvltlci  of  Kcnilwoith 
by  nn  aftl.nnl  biil1.liKilinj[,  m  for  tbi*-  pliyblolojiUt  to 
experim«iil  ujidii  llviuf-  iuijmals,  Mr.  Frei.'iu)iii.  in 
bin  Kal  U)  «HUit>li»h  the  iFieaiiHc  chnrai^Icr  of  tbu 
hiMorlaii,  forsel*  thn  dltlcrnnce  botwren  di>«crlptiiin 
anil  ill'oov»ry,  and  lenoro*  Ibe  fact  ilial  the  jihy*!- 
olo^ist,  il  t«a<t  u[ider  th«  «xUting  law,  iiiukea  liia 
.eipurliauiits.  not  for  the  instnictiun  of  pupllti,  but 
wtlb  a  view  to  discover  wbnt  h  a*  yet  unknown.  A. 
more  nilrioui  anlcln  In  the  Indklinent  asalnat  vlvl- 
tectlou  we  have  iiul  inut  with  tiuce  tbe  i-olebrntei] 
latter  lu  which  Sir  George  Duckelt  told  tbe  royal 
eommlialoii  that  ho  had  no  evidence  to  give,  but  tliat 
heconMdeKd  vlTlnfcllon  '  an  abomination  Inlrnduceil 
from  the  continent,  ttointt  hand  in  b»ii<l  nlib  atli^ 
Ibid.'  ''  The  TimtM,  in  Its  leader  on  Ibe  subjeol.  treats 
it  lenslbly  and  modvrulelf.  "All  tbiwe  who  are 
gpen  to  argument  have  been  long  ago  convinced  that 
Sclance  cannot  proceed  on  her  beneHrcnt  way  wltb' 
oat  ibe  aid  of  eiperlmeiils,  some  of  which  iuu»l  tia 
Iiaiiidii;  and  Ihoie  who  are  nut  open  U>  ar^iiineut. 
and  tho«o  who  Iwlicve,  like  lome  of  Ihu  wUencrea 
whnie  opinion  l>  on  reconi,  tliat 'medical  adence  has 
arrlTCd  probably  at  ICa  extreme  Itmtta,'  are  not  likely 
to  b«  convinced  by  any  tbln^  that  cnn  be  trald  or  by 
any  tect«  tliul  can  be  brought  agaiiml  tbem.  I'urlia- 
ment,  on  the  recommendation  of  one  of  ibe  strongeit 
royat  commlnaiont  ever  appointed,  ha*  legislated  In 
tiie  inntter.  and  phyaiolok-ii-'al  vjii>«'rlnietit  i*  nov 
undur  limitations  ui  severe  us  il  it  punlble  fur  It  to  be 
conaUtenlly  with  any  kind  of  progrnw  in  discovery. 
Ahntci  ars  of  ilin  rareM,  oeciirrenee..  Men  Ulic  Dr. 
Buidersun  are  not  only  hutuaue.  but  tbey  are  con- 
■clous  tbat  public  opinion  is  awake  on  the  matter: 
and  tliclr  dUcrcllon  ai  to  what  ihoutd  be  ilone,  and 
wliat  ahould  nol.  i*  abnolntely  to  be  Inutei).  Il  Is  U* 
be  hoped  iliat  tbe  ftonsible  action  of  cvuvocalion  will 
not  only  mcourn^e  the  Wnynflete  professor  td  pn>- 
ceed  a*  hii  sclenllllc  conscience  may  guide  him,  but 
will  eonvlnee  the  well-meanInK  but  trrnllonnl  oppo- 
ucnu  of  »ci»itlfle  freedom  that  fiiriber  acdun  on 
Uieir  part  would  be  nol  only  rexalious,  but  unsuo- 
GGMtuL" 

—  ProfcMor  Nrhring  hna  mporied  to  r.h«  Berlin 
anlliroiiDlugical  society  lh<r  dlsouvery.  In  a  cave  near 
the  village  uf  flolzon  in  Brunswick,  of  bunes  which 
sliuw  proofs  of  cannibal  practice*.  It  Is  ilie  first  erl' 
deuce  diicoiiticit,  ibaCamecof  anthrupopbnglevcrex- 
lilcd  la  Uvrmany,    The  bones  irer«  not  fully  calcined. 


and  had  evidently  been  chopped  to  obtain  the  mar- 
row.  A>  n  still  greater  proof  of  cannibalism.  It  waa 
ibuwn  t1i;it  Ihe  bones  were  thrown  In  a  beap.  m  if 
cleared  after  a  meal.  Oilier  objects  of  Intitrest,  such 
as  rough  lironxe  ornaments,  were  found  In  the  cave; 
and.rtii  exeavating  a  Iiiwcr  stratum  of  the  floor,  boii«» 
of  animals  of  the  glaoiHl  period  were  f'.iund.  showiiif; 
the  exLGleiioe  of  tbe  cave  at  that  tluiu.  In  tbe  sub> 
(cqnent  dlicuulou,  Professor  Virehow  raised  totne 
objeetlons  to  Ihe  cannibal  theory. 

—  A  society  with  Dr.  C.  P.  Mlllspaugh  aiprealdent 
has  been  fiirmed  at  ItiTighampion.  N.V.,  under  the 
title  of  tbe  Ero»opl>iaii  lukTuscopical  society.  Ilhas 
•oine  forty  or  fifty  members. 

—  PitliUiu,  on  Its  removal  10 1'ljiladulpliia,  nolon^rj 
appears  a>  "  the  organ  of  tbe  Sew  Turk  enioniologjcs 
club;'  bai  In  other  ntspccts  It  does  not  diCfer  notice-  ' 
ably,  as   the   new  editor,  Mr.    Aaron,  han   evidently 
endeavored  lu  prewrve  tlie  chHructer  of  the  journal, 
even  to  typographical  details.     As  is  Itlllng.  consider- 
ing Its  name.  It  U  still  'devoted  exctitslvely  to  I.epl- 
doptera,"  and  render*  the  lovers  of  those  inapcla  good 
service. 

—  A  memorial  volume  of  the  sdentlHc  papers  of 
the  late  W.  A,  Forbes,  at  tho  time  of  his  death  pro- 
sector of  Ihe  Zoological  society  uf  London,  Is  to  be 
published,  tbrimgh  a  comralltee  cousUling  of  Profes- 
sors Flower  and  Deli,  and  Measw.  Johnston,  Mlvart, 
and  Sclalcr.  al  the  price  of  one  guinea.  Mr.  Srlater 
will  edit  the  volume,  Mr,  Jobn*lon  will  add  a  1)iog- 
niphy.  and  Mr.  V.  Jeffrey  Bell  |5  Radnor  Place, 
Gloucester  Square,  London)  will  act  as  secretary  and 
treaauTcr. 

—  In  his  presidential  address  before  tbe  Uiulugicall 
society  of  Washington,  on  "  Certain  phase*  In  the' 
goologicnl  history  of  tlie  North. American  continent, 
biologically  considered,"  Dr.  0.  A.  Wbito  shows  how 
Important  to  a  knowledge  of  llie  vvolutluii  uf  the  (X>U> 
llnenl  is  a  study  of  terreslrlal  and  trcsh-water  faunas 
and  flora]  of  geological  times. 

—  Dr,  C.  B.  Reicherl,  for  many  yflitrn  dtreclor  of  the 
anatomical  museum  at  Berlin,  died  iu  that  city,  Dec. 

SI,  litas. 

—  Prut.  B.  CarvMI  Lewis.  A.H.,  recently  appointed 
lecturer  on  geology  and  paleontology  at  Uaverfont 
college,  gave  his  flrtt  lecture  last  week  W(>du«s<lay, 
upon  ■  The  fonndallon-fl tones  of  Pennsylvania.'  This 
week's  *ul>ji'i't  w.m  'The  ancient  ilfe-blstory  of  the 
Chester  valley;'  and  lu  following  weeks  *The  origin 
ot  tho  Pennsylvania  muunlaina,*  '  Volcanic  action 
In  Chcslorand  Montgomery  counties.'  'The  geology 
ot  llaverford  and  lu  vicinity,*  *Tlic  glacial  epoch  In 
Pennsylvania,'  will  be  trealod.  Tho  lectures  are  opeit , 
to  the  public. 

— Tho  seventh  .Saturday  lecture  In  Ibe  Nalloni 
niuseum  was  on  Feb.  Id,  by  Prof.  V,.  D.  Cope,  on  tb 
'Origin  of  human  pbyslognoniy  and  character,' — fci 
discourse  tho  main  features  of  which  have  already 
been  published  in  the  Amerlf.an  na(urall«t.     On  Feb, 
S3  Mr.  John  Muixlock,  late  ot  the  sljpial-svrrlcc  party 
al  Ihe  Oglnauile  siation,  KoHb  Alaska,  icsve  a  v< 
vivid  account  of  '  Eskimo  life  at  Point  Batrow.' 
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ml  society  met  \aaX.  ttiilumii.  Mr.  Cbilsttc,  the 
prostnt  nstrononici'  roval,  ili-dnmil  tlie  itiibjoct 
"pretty  well  thrashcii  out,  »ml quite  gtisiiitnWc 
for  diactisfiion  at  their  meetings."  .Since  that 
tiiue.  botb  §ide8  bavc  had  iiupprtant  accessions  ; 
no  1pr3  a  peiaoii  than  Col.  TennoiU.  of  her 
Msjwly's  mint,  Calwiltii,  tnkiit;;  (•■(sentially  tho 
same  view  wilii  Mr.  .Stone,  and  I'rtilV-wtorfi  Ciiy- 
ley  and  Adams  comiDg  Torwanl  with  the  denr- 
eat  of  proof  that  no  siicb  deviations  ns  thoso 
iiidioaI«d  by  Mr.  Stone  exlet. 


At  flrat  bluah,  it  will  aeem  very  ImprobaMe 
thikt  an  ustranonier  of  Mr.  .Stone's  well-earned 
nputnUon  for  uciiten«M!t  hIiouIiI  ^et  miiddlerl  in 
a  matter  of  fiin<lamcntal  iwlronOTuy  involving 
only  simple  algoltra :  but  when  he  fiiiile  bimsplf 
unable  to  clarifS-,  after  a  balf-dozeo  tistrono- 
iDftrs  more  able  than  himself  have  been  en- 
deavoring for  six  monlhit  to  oonvlnce  bira  of 
his  fallacy,  it  can  »icur<s'ly  be  called  rush  het- 
erodoxy to  suggest  that  an  error  on  the  pnrt  uf 
his  opponents  may  be  at  kiut  among  the  pos- 
sibilities. Although  he  is  now  aware  that  it 
m«y  appear  useless  to  continue  reeoarchea  of 
which  tlu!  fbndamental  principle  U  disputed  by 
astronomers  of  notit.  his  latest  utterance  is.  "  I 
have  not  seen  at  pn'si-nl  any  evidence  wliifli 
weakens  in  the  slightest  degrw  my  (WinHHcncc 
in  the  accuracy  of  my  n?«ult8."  It  is  very 
difficult  for  the  n on- mathematical  to  recognlie 
the  pOKKiliility  of  a  uiathemntlcal  dispute,  even 
when  the  tcnuH  involved  are  of  slight  impor- 
tance ;  but  no  sort  of  excuw  can  ap))car  for  n 
difference  regarding  a  suppowil  disercpnncy  of 
this  magnitude,  involving  the  early  disruption 
of  fundamental  tables  of  the  celestial  motions. 
rnloMs.  then,  this  matter  jidmlia  of  speedy  oiid 
permanent  decision,  the  one  wiiy  or  the  other, 
with  the  cotirc^  agreement  of  all  parries  to  the 
controversy,  astronomy  would  appear  to  run 
the  serious  risk  of  foifeiting  her  claim  to  a 
place  among  the  exact  sciences. 


OxK  of  the  indications  of  the  activity  Ici 
chcmiejd  matters  in  Germany  mai  be  found  in 
the  great  prosperity  of  the  Berlin  i^hcmieal 
society.    This  organisation  dates  only  from 


the  year  l^Gd,  when  It  wad  started  under  tiie 
auspices  of  the  Berlin  chemists,  headed  tiy 
the  genial  Hofniimn.  In  that  year  the  volume 
containing  tlic  articles  communicated  to  the 
society  numbered  only  about  two  hundred  and 
eighty  pages.  In  a  aliort  time  the  society 
heLflme  a  national  instead  of  a  loeul  nifalr. 
fully  deserving  the  name,  '  VvuUc/w  chemiicli^ 
gesellschafl.'  given  to  it  at  the  outset.  Accord- 
ing to  the  last  annual  report,  the  number  of 
members  is  now  nearly  thi'ee  thousand  ;  an  in- 
erease  of  about  two  hundred  having  been  made 
during  the  put  year.  The  List  annual  volume 
published  by  the  9>o<^iety  numbers  over  thruo 
tiiousand  pages.  Of  tbe  members,  eight  hun- 
dred and  forty -eight  arc  foreigners :  the  largest 
number  (one  hundred  and  eighty-four)  of 
these  Ijeing  Knglish.  while  tljere  are  one  hun- 
dred and  forty-five  Americans:  and  one  hun- 
dred and  forty-four  Swiss,  on  the  lisi.  Il  will 
l»  seen  that  more  than  iwo-lhinU,  or  about 
two  thousand,  of  the  members,  aix-  OermaoB. 


It  would  lend  too  far  to  discuss  fhlly  th« 
causes  of  the  activity  thus  indicated.  One  of 
the  most  potent  direct  causes  ia,  no  doubt,  the 
close  bond  of  connection  that  hn.H  been  estab- 
lUtied  in  Germany  between  pure  chemistry 
and  ita  industrial  applications.  While  there 
is,  perhaps,  no  country  in  which  the  maxim 
■  Science  for  the  sake  of  science  '  is  moni  fre- 
quently heard  or  more  firmly  helievrd  in  than 
Id  Germany,  It  is  equally  true  that  in  this  same 
OOiintry  tlie  most  successful  apptieatioua  of 
the  truths  eatabliahed  by  the  votaries  of  pure 
chemistry  Imve  been  made.  Indu»tricN  ar« 
there  springing  up  every  year,  founded  ilirectly 
upon  the  most  recent  discoveries  miuie  in  the 
university  laborutorit-M.  Large  numliers  of 
thoroughly  trained  cliemists  arc  em|)loycd  in 
the  new  factories.  The  value  of  seicnce  in 
carrying  on  industrial  operations  is  fully  rec- 
ognized. It  ia  certainly  Instructive  to  note 
that  this  stale  of  things  has  been  brought 
about  by  devotion  lo  pure  science-  The  much 
talked  of  '  pructicid  man  "  who  wants '  none  of 
your  theories  '  is  not  a  common  phenomenon 
in  Germany. 


Marcs  14,  tS34.| 


SCIENCE. 


3Q1 


TiiK  iioticv  in  another  column,  or  tbe  pam* 
plilcl  liy  Mr.  Krnnk  It.  Scott,  calls  attvnlion 
U>  a  class  of  piiblicn lions  which  belong  to  tlte 
idiosyncrosiea  of  soleiitillc  writiiij[s.  The  law 
ofvariatioa  amon^  iiicti  iiivolrvs  lli«  on^iution- 
al  occum-ncc  of  mi  extreme  dcpailure  in  an.v 
given  direction  Troin  Iho  normal  average  ;  and 
it  i»  quite  in  accoi-dance  therewith  that  there 
should  be  from  time  to  lime  a  writer  who  aeri- 
oualv  proiKiunds  atartting  viewn  on  a  KCienliRc 
Bubject  about  wbich  he  is  ignorant-  Such  n 
person  is  one  who  is  Itoth  very  JDesperienced 
and  thoroughly  unpractical,  yet  |>eriiaps  really 
intvlligcni.  Sonielhing  arrvata  hia  attention, 
lie  b^ns  tbinlcing  aboat  it,  and  Bmh  a  scn^is 
of  BujwrScial  or  casual  rcsembiancea,  which 
leoda  to  a  grand  general  conception.  Startled 
and  ilclightod,  be  eagerly  bunta  up  some  textr 
book  :  it  contains  no  hint  of  iliv  graml  concep- 
tion. The  tboiijtht  is  then  new.  With  feverish 
exclleinent.  a  fc<v  facts  are  patched  together  out 
ofarragnK'ntarysndtooonenioaocnratcknowl- 
«lgi'.  mnd  the  idea  is  connrmed.  The  theory 
is  then  given  to  the  world,  condemned  by  the 
critics,  laughed  over  an  a  choice  bit  by  a  few, 
and  then  forgotten  accoi-diog  to  its  deserts. 
Fortiinato  is  the  antbor  if  he  gains  In  experi- 
ence what  he  does  not  wcui'e  in  fame. 


director  or  aiiporint«od«nt  of  the  station.  Tin 
sum  of  fin«en  tiiousand  dollars  is  to  be  appro- 
priated to  eaeh  Buch  atalioo.  but  only  so  much 
of  tills  sum  is  to  Ix  paid  over  to  the  station  as 
will  <>orcrex|)cndilurGs  actually  incurred. 


ArmtriUN  has  recently  been  called  to  the 
till  for  the  ealabliahmeiit  of  '  national  ex- 
periment-stations,' now  [tending  before  Con- 
grcss,  by  a  circular  iteiit  out  by  Pretiilent  S.  A. 
Ktiai)p  of  ihc  Eowa  agricultural  college,  who 
ia  the  chainaan  of  a  committee  appointed  in 
January,  188S.  by  the  U.S.  department  of 
agriculture,  to  have  the  matter  in  charge.  The 
most  interesting  imrtion  of  the  circular  is,  of 
course,  the  tpxt  of  the  bill.  This  provides 
for  the  catabtishmeut,  at  every  agricultural 
college  which  powesMS  an  improved  fai-m.  of 
a  ■  national  expcrlment-atation.'  These  ata- 
tious  are  to  be  under  the  general  control  of 
the  regents  or  trustees  of  tho  collegcji  where 
tbey  are  locatc^l;  and  the  general  character  of 
the  work  to  be  done  at  each  station  is  to  be 
determined  by  the  U,  S.  coraniiasioncr  of  (^[ri- 
cnlUiro,  the  president  of  iJic  college,  and  ibu 


The  ohjecta  almod  at  in  this  bill  appear  to 
be  twofold.  —  first,  to  promote  tlie  advance  of 
a  ■cicntiCic  knowledge  of  4^riculture ;  and, 
second,  to  tniify  to  a  certain  extent  the  worlt 
of  investigation  now  carried  on  at  scattered 
and  indepeudeut  centres.  To  tho  first  of  these 
objects  it  would  seem  that  no  one  could  take 
exc<;plion.  If  it  be  admitie<l  to  be  witbln  the 
province  of  the  national  government  to  aid  at 
all  the  advancement  of  science,  it  wonid  <»r- 
tainly  seem  that  a  branch  of  applied  science 
which  touches  Uie  evcry-day  Intereets  of  fUUy 
lialf  our  ]>cople,  and  wliieh  deals  witli  a  call- 
ing which  is  one  of  t!ie  chief  soureoa  of  our 
national  wealth,  might  reasonably  claim  a 
IMi-tion  of  that  bounty  which  is  so  freely  ex- 
tended to  oUier  sciences,  especially  since  the 
experience  of  Eurojtc,  and  of  several  states 
ill  thia  country,  liaa  abundantly  demonstrated 
the  great  utility  of  such  stations.  Certainly 
such  an  expenditure  of  the  public  money  Is  at 
least  as  legitimate  as  river  and  harbor  appro- 
priations or  arrears  of  pensions  acta. 


As  regards  the  second  object  of  the  bill, 
while  it  may  be  desirable,  it  is  not  so  certain 
that  It  can  be  readily  attained.  It  may  be 
lamentable,  but  it  certainly  is  a  fact,  that  scien- 
tific men  do  not  work  well  in  harness,  and  arc 
a[»t  to  entertain  extreme  ideas  of  tbo  value  of 
[wrsonnl  independence  in  their  work.  Much 
would  liepcwl  n|wn  the  character  of  the  com- 
missioner of  agriculture.  No  man  ftl  for  the 
position  of  director  of  an  experinicnt'Station 
would  be  likely  to  consent  to  conduct  that 
Hialion  aceurding  to  a  pliin  laid  out  in  Wash- 
ington. On  the  otha-r  hatul,  If  tile  commis- 
sioner were  a  man  whose  peraonal  elioraotar 
and  BcienliQc  attainments  commanded  res|)ect, 
he  would  have  an  opportunity  which,  if  judi- 
ciously used,  could  not  fall  to  bring  honor  to 
him,  and  ])rolit  to  the  interests  of  agriculture. 
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Slioukl  ihe  bill  [HiK!!,  it  ia  uot  impoaslblft  thai 
one  of  ila  biriu-lilji  might  l)e.  tliBl  it  winiM 
render  monr  ditHciilt  the  ap|)<>iiilm('tit  to  tJi« 
retipoiiHiblc  po^t  ol'  comniiKsioncr  of  agricul- 
ture of  imlividunla  Hucb  lui  some  wlio  have  In 
Ibc  past  held  witlioiii  tilling  lliai  [TOftUioii. 


lETl'tJRS  TO  Tllli  EDITOR. 

wwt'tHum  !■  In  tiUcawrrtiulrrJ at  firaa/B/eoo^/iltA. 
Red  atuiaeta  and  precipitation. 

THBraidpr«otl,lie»cwiitificiiiiiriml»li.iv.'.  ihijjoubl. 
otaerrwl  tlwl  Lln"  prevaiting  f»  pi  mini  ion  f'<r  llie  raU 
toiiseu  ami  colorvd  sky  diiiinp  Hip  pn»i  tvw  inwitlia 
U  lliat  (if  chraiiiaiii-  itilTii^iijii  cif  Ilslii  liy  vnlcHiiSowili 
particles.    Them  »rr  HorrH^  ;if>piirriit  liicoiiBniitiM  ns 

Kinl«i]  out  by  Mr.  I'mitur  miil  mlicn;  Imi  w<-  hv- 
ve  Unit  Ibacaiiililislic^l  phyBir.T!  Inw«  will  p^rniic 
a.  «Ul*fs<.'lory  tnliltion  .jf  ilit  |il)<!noliiniH,  n<Mumlrn; 
TCilca.nlc  matter  lu  thf  rmiw^. 

Tlip  objeoi  o(  thU  Icitor  U  lo  notice  what  it«emf  to 
■be  writer  a  probkbla  coniKcllon  lictwrfn  ili*  coii- 
*pieuoiis  sunMt  coloni  ami  ilit  cxivciivc  c1oiii11i.i>hh 
and  piw-rpttBtion  during  lliu  lint  motitli  or  »li  wftnki. 
W]ib  niEan]  to  pre  ei|il  tall  oji  we  nrnsl  recoci.ini  Pn» 
ffwor  Arikeii'9  dlicovi'ry;  vU..  tlial  clouds  uxl  aII 
forrai<>t[irecipiliit]i>ii  occur  by  *irlii«oI  tbeiotld  pnr- 
licloiil  lUktter  iiisiH-ndcd  In  tlie  utmopbcre,  Sfiirlnx 
la  nurlpl  npoti  whicb  Ihn  a<)iitoiii  vnpor  U  condniiMnl. 
TIk-  iiipply  of  ihu  loli.l  iiiftKcr  in  tbc  agf^gntn  Is 
nearly  iiniforiii:  but.  if  .in  os>e8i  occur  from  any 
cauw.  nc  »b<iuld  expect  a  larger  iirtdpilaiioii  for  tjin 
ssmc  b  jurtiwupic  siittu  of  ibn  utinukpbvn-.  Thin  coii- 
duslon,  wo  believe,  hiH  hei-i,  verified  during  tliepniC 
twumoiitli*,  in  uielcorojoylial  oli»er¥atii>ii».  It  might 
be  usued  tlial  llie  clomHnes*  and  rain  liav-e  not  been 
evenly  dittribiiied.  ai  would  b«  Mpected  If  cauinl 
by  iU«  iclillns  of  tbe  Aib-imvitclu;  but  in  what  baa 
been  uiid,  no  re^nnl  U  Uken  of  ilie  variuua  cnusca 
for  un  un«(|ual  disuibution  of  the  inniter.  and  tbu 
coionioii  iuiidti.ion«  of  Binrms.  We  should  expect 
wealber-rcciird*  (o  niiiiir  ilic  grpiilup  preclpltnljon  Iti 
r«(ioiiii  wbern  the  sky  [-cdots  bnvc  bfon  most  eonaple- 
iiou».  The  writer,  bowever,  hai  no  datfi  for  verify- 
ing iliis.  ' 

I'lie  above  U  iulvanced  rather  a*  ft  su^esUuu  than 
■»  ill!  ■xpoMltlon,  In  tlie  bope  ib»l  it  may stimulsle 
a  luore  eshnmUvc  muty  of  th[»  oonnoctton,  if  tucli 
""•re  i«-  W.  n.  Howard. 

Does  Unto  qrin  ■  byaatw? 

Alracbed  lo  tbe  tpm*ie  of  ft  Unio  which  1  collected. 
luL  Aiiyiisi,  from  thi-  middle  fork  ol  Ihn  Uol»lun 
Kivei,  at  Murioii.  Vft.,  were  surne*.  •omc  of  theta 
mon-lbaii  an  inch  In  iliaineier.  So  tirongly  were 
Ihri*  nit«.!i(-d  that  not  onl>  could  Ibey  be  lifted  from 
the  Hater  by  tlie  attnnhmpiit,  b«l  ittookconildenible 
foroe  to  tepHrale  tbem  front  the  Unto.  I  bad  ofUn 
seen  Unio  elielU  covcm)  witb  gravel  and  mud  flniily 
c«iiii'i>lR.I  h)  iliL-  lonfenac  that  euinmonly  grow  up- 
on the  Bi>ir<i'ii,r  portion  .if  ibe  valvoa  expoiod  above 
tlMnater;  l.iu  ibutc  »bDll»  under  coiMider»lion  were 
Uliutuallj'  lr.e  from  mcb  enjwtbi.  At  tbe  time. 
I  removed  tbe  pebblo  wHbout  giving  attention  to 
Hie  phononienon :  but.  recurring  to  it  aftorwnrdi,  I 
foiiii'l.  on  examination,  wlint  appeared  to  U-  Ihr  banet 


of  hgMi,  altiialed  st  about  llie  niidclie  at  the  anterior 
fourth  of  eiwh  valve. 

Af^aln;  tbeee  were  only  found  on  trronlui.  uU  of 
wblcb  wen-  gravid,  having  tlie  egga  wdl  dexi'ioped. 
1«  it  n  pnifiiEiin  lu  prervul  llie  Blruiig  current  of  tbi« 
river  from  oneeidnglbem  Into  unsuitable  apawning- 
groundi  wblln  depi'HStin;;  their  eggs?  Arc  these 
Ijyisi  (:')  Kittonnl,  or  jirrmnntntf    il  bytisi.  how  are 


tliey  npiiiil' 
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Rettograde  metajuorphosis  of  a  stiawbeiTy- 
flower. 
Mr.J.H.  Potter  of  Orange  county.  PlK..BPitds  anion- 
iitniiu  fomi  of  a  olrawberry-blossoiD.  which  is  shown 
in  the  aeeon)pat)yiii>:  T^tijtniviijg.  During  the  winti-; 
there  were  ssTeral  hard'  frosts  wliicli  bUitcil  luuiv 
of  the  strawberry-Howers  in  Florida.  This  injii- 
rioua  weather  may  have  been  the  csukl-  of  the  sttiuige 
lualfoniiaiioti.  The  engraving  shows  the  flowcr-sialk, 

n.  railed  from  its  rr- 
cltnineposliion.  The 
oalys-Tobea  are  nt  h. 
h.  (i,  and  within  Iheae 
is  a  eircleof  stauieiiB. 
In  place  of  the  Oetiliy 
recejitacle.  no  niucli 
rvlished  by  all  uhfu 
ri|ie.  (here  Is  a  aniail 
gtrawberry-pbml,  r. 
with  li*  (■hori  *U'iv, 
atut  a  lonl,  if.  »ptin|f- 
ltlal^'Vll  tie«rli»bii*e. 
Tliln  nioi,  doiitiilnu, 
|"'nctraleii  tin-  «ot! 
iiiK^n  after  It  't-irtvil 
out  (roni  the  slam, 
and  becamit  a  lourco 
of  iiourlaliiaeiit  for  the  yoiine  pl.ml.  The  h(i*e  of  the 
Item  hn«  many  uiiiicvtl'oiieirpitlil*  scattered  ov»t  Its 
"urfaco.  which  plainly  «how  that  the  pUni  la  «  trans- 
formed  receptacle,  Tlie  young  li-avei,  when  un- 
folded, ar.'  of  Ibu  normal  (ormrcomliting  of  three 
Hedgc-sh.ipaJ.  coa^ely  serrated  leaflets, 

Flowpi*,  and  in  fact  all  organs  of  plniiis,  have  been 
known  to  iiiicJergo   stninEe   cbingcs  o{   form.     Allj 
gradations  may  hv  found,  from  one  id  of  floral  orpxi! 
to  another.    Thin  ia  Beirn  between  petals  and  atanieiis' 
ill  almost  every  white  water-lily,  ami  betwt^i  stamens 
and  pistils  In  wlUow.npple.poppv.  and  other  blossom^. 
Stamens  are  rhaneeil  uilo,  or  become,  petals  in  the 
familiar  proocw  of  the  '  doubling '  of  Cowers,    This 
tendency  to  retroKrade  Is  carried  still  farther  when  i 
both  Ihe  slamoni  and  plsliU  become  green,  leafy  esij 
paiisions.  and  thun  revekl  their  true  nature-    In  many  i 
CMM  the  floral  .1x1*  U  jirolonged  beyond  one  or  more 
circles  of  floral  orKana.  and  tbe  itran  again  asHunies 
the  ordinary  le.iMmiiring  form.     Such  a  inetaiuor- 

EhoMs  Bometime'.  takes  place  in  an  apple  or  pear 
lOMoru ;  and  iis  a  reaiill,  there  luav  he  a  fully  devel- 
opod  fruit,  with  a  leafy  braiicli  eilending  bevund  the 
bloHMm  end  (basin). 

The  metamorphosis  which  hHs  taken  jdace  in  the 
straw  berry- flower  ahown  fti  the  eiigmviiig  is  lu  the 
line  of  our  expectation:  th>' »lrawberry-pliiiil  prupu- 
gatei  IlMlf  readllv  and  rnplrtly  by  slemicr  br»nchc» 
(en t  off  f ram  the  Imub  of  tbe  parent-iilanl.  Each  one 
of  these  runners  airlko"  root  at  Ita  Aywn.  and  sooti 
develop*  ft  tuft  of  lonvRn  and  an  Indeiieiiitcnt  plant, 
In  the  cMe  discovered  by  Mr,  Putter,  thie  vtruns 
tendency  to  increaM  by  runner*  i»  carriei?  out  by  .1 
flower-stem  with  a  frost-injurod  hloMoiu  lying  ui>on 
tbe  moist  eartli.  ,' 

ItTROX  U.   U&LaTEIli. 
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The  leproduoUon  oi  Clattatulina  elegan*. 

In  SeUarr,  Hi.  Tm,  U  ptiljliiliril  arfniiim-  of  ^liu  S. 
G.  Fniilkc'ii  rrtnsika  Wrorn  ihn  PhltAdrI|i1i>A  arAiIeloy 
of  natural  *clcncR>  in  n-fcrfliifo  li>  llie  irprwiuclivi' 
metliodiof  Clalhnilmn  rlo.gftna;  licr  luttrnipniii  bclni: 
appirenllr  ronflnm!  c!il.-lly  lo  n  nrocrjt  by  qiuilmple 
MiDilivision  of  Uic  bnily  Into  uni(litg«llnt«  orguiUms 
M  obMrvtd  by  bRnctf,  with  nltuiion  to  three  luldl- 
liuoAl  proccTiin  n>  obsmi'd  by  other*.  In  Augurt. 
I8S1,  the  wfllcr  rcpontoiJly  wiUicAvd  tun  fomis  of 
reprmluclion  with  tlilt  rliliapod,  in  *»iiic  tvipecU 
quite  iIEflt-retit  from  what  was  obKrvcd  or  mentloneil 
by  Miss  Fou!k«. 

Tb«  boilv  of  CUlhruliiia  In  no  Imtance  withdrew 
ila  rays  before  tubdivlf ion.  but  underwent  lraui»pr»e 
binary  Union ;  e»rh  iiart,  «Tnn  after  complete  tepara- 
llon,  reiniiiiii^  Iw  picudopodnl  ray"  fully  exlciukil. 
Sooti  afl«r  dividing,  bowevtrr.  one  port  became  per- 
feclly  wnouUi,  bRtiiig  poswMed  up  to  thin  puiut  a 
COfiqilciious  pulsntiii^  vacuoie,  which  now  curiously 
COQtr*ct«d,  anil  diil  not  ru-appvor.  Tlie  n-iiuiiiiliif: 
lutr  o(  tiie  uriKiiial  body  underwent  no  clian^  «x- 
c«pt  ihit  canaca  by  the  prolrutioii  of  rays  fruiu  tJi(< 
m«h1y  ilivlded  surfacn. 

Tba  r*cflDlJy  teparAied  portion  then  liowly  piiK»eit 
oat  of  llieop^ulu,  forinlnu;.  juat  bpfuiciLS^Kvnpe.  two 
*ibr*tll<  flsfclltt  of  uiieiiuaJ  ien^h.  Its  mov<^ui«nli 
iMfBti  tmniMlatdy.  beiu);oiiityinoilpr»l4!ly  acliT»',  and 
WBtlnains  for  ka«  ihuii  two  minutes,  wli^n  it  mtd- 
d*n1y  lUiRiI  Itfeir  itpun  Ibe  l!a;;cllu-b<-nri[ig  end,  and 
Fnstantanooaalj  colL^iiiii^il  InT"  n  shapcleB*  wan  stod- 
d«il  with  >lion  blunt  pii-iidoiioilia.  which  ftlmosl  *s 
qnieklT  bc>-iuii(^  Hilf<>riii;4n(l  thexooid  wax  on  Acllno- 
phTy>-tik^  iTpalnn'.  olib  two  llaicella  trvMblinjt  at  lU 
front.  Till!  latter  wKr«*iioii  lost  ainonR  tliqrar'.And 
tliu  Mtlma]  at  atim  lieffto  to  form  Ilio  pmllclp  by  a 
ilow  exlxnilon  of  the  bwly-iaroode.  Th€  whole  pro- 
WW  cooMiDied  about  ihreo  honra. 

Fmni  tliB  «aiD«  gath^rln)c  I  was  al*a  tortunat* 
«iKnigh  to  learn  how  rintlinilltift  pniiluret  th<;  cinln. 
atot  ooeasionnllv  nirt  with,  Thu  jiroccts.  up  to  the 
CKnpe  of  the  billofc^JInl''  /lolit,  ^ yen  ivlih  ihc  itrance 
cucidncl  of  the  conlr;ict.Ii<^  vntlrle.  WfU  n*  juit  dr- 
•cribed.  Th«  longer  of  ilu'  ftagclla,  howcTcr,  terml. 
iiat^  In  a  ron»picuiiin  biilb-like  rnlaigi-ment.  which 
r«IIialiied  within,  but  wa*  not  attached  to.  the  pareiit- 
•lldl.  The  vihraliotulof  thohort  li»h  i;are  the  2110 id 
a  rapid  rotalory  and  OMlllating  mov.-nieii  t,  the  anchor- 
ing bulb  tlippliig  freely  from  ilde  to  side  of  the  open. 
Ing  In  the  lallice.  Molion  continued  for  pefhnpsfive 
iMlnillfM.  The  oborale  body  then  becnme  rounded. 
tbn  MIMoUi  turface  roughened  by  irregulnr  pii>ttuslonii 
OXl«ndlng  into  niKonn  rayn.  until  another  flimellntu 
Aetlfioplirys-like  creniaie  appeared,  lowiely  ancliored 
to  B  Clatbrulina  laitico.  ti  remained  motionltaa  on 
iha  CStretnlty  of  the  nnparcnily  rigid  bulb-bearinj; 
la«fa,  which  I  tuppoaed  would  beconitt  Ihu  pedicle; 
but  In  a  f^w  tnofnenla  an  unuaually  itiiL'k  |i»»iido- 
podlnm  was  Mttrudvd,  and  iiliactied  by  an  expandn] 
baie  to  tbe  capinie.  On  thii  the  Aetinophryi,  with 
all  It*  ray*  extended,  was  slowly  lifted  to  tliervqulnyl 
dlsiaDCO  aboT«  lli«  parent:  while  tli«  anchoring  llii- 

etiun  b«cuiie  more  and  oiorv  altenunted,  the  bulb 
I  and  l«n   noticeable,  aulil   both   Ilnally   dlaap- 
ptared. 

It  enem*.  thfin,  tLaC  nathrulliia  elcicaus  hat  «lx  r«- 
pr^ilucilve  meihnilg,  —  "by  Belf-ili"i»lon.  by  the  In- 
■taiitaar.oiii  lhrow[iig.«IT  of  a  •mull  niaxg  of  sarcode, 
by  tlic  formal  Ion  nndllberallonof  inliintei;enn«,"  by 
we  quadmple  eubdiTiftton  of  the  IwHly  into  iinlflaKnf- 
late  oTSAnlmtt,  by  the  Fcpnr.itlon  tr»m  the  liody  of 
a  frei^swlmmln)[  HeiemmlM  like  wiold  for  the  dl«- 


aemlnailoii  of  ttie  aneci^M,  and  by  a  iIitiilarbody-Buioii 
wltoco  reiultliig  UHagclIalo  orsaoiini  ii  andiored  to 
the  parenl-cafiMik  for  iho  (omMliun  of  a  colony. 

Urn.  Ai.rRBi>  C.  Stokks, 

TrMIOD,  K.J. 

roimaUou  of  anohoi-ioc. 

On  Uic  ITlb  of  January,  IbU  y««r,  I  had  ocnilon 
to  «rOM  (Ite  ItUfT  St.  LaVrvoce  in  one  of  Iho  nnall 
Indian  torrybnal*  which  ply  between  tlir.  Indian 
viliaiir  of  Caughnawaga,  on  tbe  south  ahore,  and 
I^chlne.  on  the  Inland  of  Uontrest.  The  current 
of  the  river  ai  ihU  point  flows  at  the  rate  of  four  or 
Ilvo  miles  an  hour.  1  think,  and  never  fiwie*  over. 
The  day  was  quite  stormy,  llie  tliermoRiRtcr  Indi- 
cated about  l:;"  or  l.".*  P. ;  and  the  riTW  waa  pretty 
ibiekly  covered  with  cakei  and  luaMee  of  poroua  or 
very  «nowT  iee.  ilul  the  mott  peculiar  i>biuioiDeDUU 
wa<  the  n'lddcn  and  olmoct  iDCeManl  rielng  M  dark, 
inuddv  ice  from  the  bottom  0*  the  river.  The  (or- 
matloh  of  Ibis  ice  k>  far  below  Uie  surface  of  the 
writer  Is  supposed  lo  lake  place  in  very  cold  weather, 
when  large  niaaau  of  buow,  denciulltig  Ibe  rirer, 
become  aaturaicd  with  water,  aivd  are  carried  by  the 
current  to  tbe  bniioin,  where  they  Mick  to  tbe  rocks 
and  alonea.  GUnging  more  firmly  and  bocomlng  moee 
compact  aa  long  aa  cold  u'valher  oonllnura.  At  leoKt. 
Ihia  is  the  theory  that  the  Indiana  advan«d.  Tbe 
Ice  may  be  eeeo  Mx  or  elg;hl  t««i  under  water,  and 
often  aectiniutatea  until  It  forma  minlatare  lelsnda. 
Whc^n  it  riaos,  it  orteii  llfle  confJdenible  quantiUee  of 
auialt  Stonea  and  ifravel  to  the  inrtace. 

Another  peculiar  circiiniiitance  U,  that  thll  rUInc 
of  the  Ice  Irom  the  bed  of  the  rirer  nlwaye  occur* 
a  day  or  two  before  the  approach  of  wild  weather; 
ami  llie  Indians  reaard  this  phenomenon  as  an  In- 
fallible uredage  of  milder  weather  wilhlD  fony-«lahJ 
hours.  The  cause  Is  niost  likely  almosplieri«,  but  I 
record  the  obaereatlon  witli  the  hope  ibM  ll  TOiky  be 
»  hint  to  toino  one  willing  to  make  a  further  etudyof 
Ihn  aubjvct. 

J.  O.  J. 

Chiilinu(iiir  Ituin,  P.  U-,  VanaiM. 

MaoaTiuikla  ap«cto«a. 

In  this  worm,  described  and  Dgured  by  Leidy 
1/Voc,  a«iA  no(,  »c,  PMlad.,  18831.  Ihe  tentacular 
crown,  or  branchial  organ,  la  Ihe  feature  of  special 
interest. 

According  lo  Leidy,  tlie  tenlitclcs  present  in  an 
adult  are  eighteen  in  number,  btet'lea  two  larger  and 
longer  [enCaclea  situated  dorsally,  midway  between 
the  two  lopliophorea.  Theae  laraur  lenlnclcs  are  con< 
apicuoua  by  their  briglil  erefln  color,  and  are,  in  fact, 
eitenul  continuation*  of  tbe  btood-veateli  extending 
lengthu'iae  tliroiiKliout  tbe  body.  In  shape  these  lesi- 
taelea  lai>er  froui  base  lo  apex,  are  convex  on  tli* 
outside,  but  concave  on  that  aide  facing  the  centra  of 
(he  l<mt:ieular  crown;  so  that  a  tranavoiae  section 
would  praseni  tJie  sliane  of  a  fifucaix.  The  two  loi»- 
ultudinal  edjtes  thus  torroral  are  fringed  with  cilia. 
When  clotely  watclied,  Ibo  grvf^  trjitaclcs  are  >een 
lo  pulsate  « iih  a  rhvlhmical  motion,  contracting  and 
edpaading  laterallyr  Tlie  pulsation  lakee  place  In 
each  tentacln  nltematclv.  At  Ihe  moment  of  enn- 
Iractlon  the  tentacle  turns  aligbtly  on  lis  aitls  out- 
wards, and  towards  the  end  of  tue  lophophoro  on  that 
side,  at  iheMinetlmegWingabacliward  jerk,  return- 
ing to  Its  former  posliloii  at  the  moment  of  expan- 
sion. By  force  of  the  contraction  the  jtreen  blood 
filling  the  tentacle*  is  forced  downward*,  out  of  the 
t/^tacle.  and  flows  alone  lite  blood-vnsci  on  that 
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Ktdc  ol  tli«  body.  On  tlic  rx|innilh>y  oi  tlie  (entncle 
tti«  Mootl  tnntanUy  irturniL, and  iiilIiiHg  it;  and  tlius 
the  pm«cM  tpra  on.  Th«  ccmtminloti  xui  fxpatuluu 
occur  at  regulnr  InlcrrkU,  tocetlicr  oci^iitiyin!:  ihu 
■pacB  ol  two  *ccoiiU>,  It  i>  in  Uiis  way  liiat  thu  IjIuoi] 
la  piirided  uid  ilic  cirvtU.itioti  tfnirolled.  'I'lii^  abuvt> 
oiNtemtlonii  wcr«  maJR  with  a  teveu-cijilillu  iiivli 
obJecUve,  ibe  lubject  buing  plurrO  iu  i  louphjrt^- 
Irougb. 

To  Mmi'lnlii  bow  Ions  '''<-'  cXWa  ii|>oii  tit--  (viiuol^s 
would  coniitiue  Oicir  moiioii  nftcr  ■I'li^iniliuu  from 
tb«  wurTD.  l>olli  luphophores  uf  mi  ntliill  wriv  cut  oD 
ibovu  their  own  jutii'tiuii.  At  llrtt  t1i«  tanuclow 
r«iuuiiipil  clusi^d:  Inil  S'loii  [bvy  i.-x|>»Tiil«ii,  Ibe  cilia 
displaying  aciive  iiiutinii :  mid  pttiavntly  iIih  twu  Mpa- 
ratiHl  iopupli'irnt  Ik'h^ii  i»  uiov«  Hliiiiit  In  II10  imt- 
phytc-tri'iwli.  Till?  iiiolloii  wa-  proiliiepil  lij  ihp 
ftcUuM  »{  l\iv  IciilHcli^s,  wMii-li  tietil  111  hII  ilirwilon", 
llwir  ti|>«  (<iii(?h>[i|[  lli«  kIi>m,  .iiid  vm  not  n  n-siilt  at 
cili&ry  ciirreiilN,  Ui  .t  t«w  nitiiiil>-*  ■»■<■  luphnphi'm 
bwl  cniinled  in  IbU  inHU- 
n<?r  i|iittu  scroti  itw 
lroii)tl>>  wbli*  Ib«  oritur 
ntmalii«d  floAtinx  In  lim 
wsMr  n^ar  iu  tnt  piiai- 
iloii.  SnmMlmni  iho 
motion  «m*  produced  by 
clllkiy  ciirrrntD,  tbc  ten- 
tnele*  rcmolnlnt;  mntlnn- 

lr«i;  but  thin  Hu  (luilc 
illillnctrramllic  rraalijin 
above  noted. 

During  tlili  lime  the 
decapitai«d  woiin  hud 
■unit  la  llie  biitiuni.  and, 
tliough  IwiitiMc  mill  luni- 
iag  n  cuod  (Irnl.  (lid  nol 
allcmpl  lu  prulruili-  lhi> 
lutitilaiod  support  uf  Ilir 
lopbi>ph>:ir«8.  Its  boify 
was  !n  niu'^li   ctml  rai'U'd 

tlial   llie  sepriipnl-   wpri'  

not  Above  one-tblj'd  tbi^ir 
a»u»]  site. 

At  tli«  «iid  ol  Srt  bour*  ili«  worm  wwi  apitartntly 
dead;  numberaorintii»iirialia<Jcollecie>l  toprey  uikoi 
it;  and  liietutface  »t  Itubody  pr(a«iit«>d  smuKb«Tiei] 
appcar.iiipp.  a*  Ibousb  covered  wlili  tiilwrcle*.  Tbe 
lophopli'iri't  were  ailll  in  motinn.  At  tlit^  e-nd  of  tbn 
cightli  lii>iiT  the  lopboplion:*  liad  crMi'ed  to  inovr.  ant] 
were  pilar  and  moiv  trniivparriit ;  hnl  llie  ciliary 
action,  tbouflh  ferble  and  iincerlaln.  itlll  canltniiiMl. 
Tli^  b™ly  of  ihe  worm  wn»  Ihrn  covered  witli  a  tlilck 
fungoid  gmwih.  coa>i>IlTig  of  tran^paruni,  ioil-llk«i 
AUiDcriti,  llirer.ilxirrnlh*  of  an  liifh  In  length, 
KKne  of  tli<^  lilsnii.-nt>  luivlng  n  brodfd  apjiearanc^e. 
All  motion  of  Ibv  cllin  iiimn  tlic  tentnclei  had  now 
i-eMsvd.  and  tb«c  laltur  were  also  the  ptvy  ol  In- 
tuioria. 

The  aboTe  eiperliucnl  sbou'ed  llint  Ibe  indepcnd- 
eat  uioitun  of  Ibe  rilU  continued  about  twice  »s?img 
M  lbr^  mutiialed  norm  uavv  etidvnoe  uf  rUnliiy. 
Several  iiidividuHli  uf  Mauayiinkia  wvn?  observed  to 
be  pivwd  iip'jn  while  »till  alive  by  lur^e  muun'li, 
embedded  In  one  ur  ui'ire  te^euta,  which  were  soine- 
tirau  excavated  to  a  cunsldetable  decree. 

S\ItA  UlTEXUOLEK    FoCLUE. 

Afptnaaon  of  tlw  oyolone  cloud  at  Rooheater, 
Mum.  1883. 

On  Tiwcday,  Aug.  ^1, 1  led  MinncapolU  at  Ibree 
o'clock  in  the  afternoon  for  Albert  I^o,  lo. 

Laic  lu  Ib«  aftemoun  luy  attention  wo*  attracteil 


lu  H  remarkable  Btorrn-clnud  thuL  lay  along  tbA  «Ase 
eru  horizon,  A«  tin.'  mn  yiew  low  In  the  wc»t,  lllll 
cloud  asiuuisd  moBl  cxlraoniiii.iry  prop.irlion»  and 
colors:  so  much  no,  lliat  ll  al.lractcd  almost  universal 
attention.  A  suaiiue,  fan-like  abecl  of  yellowish 
cloud,  with  broken  bHt  dticlilpd  initrgln,  mt-v  above 
Iheceiitreot  the  storm  like  a  great  h.ilo.  ll  did  not 
seem  t<)  stand  In  a  vertical  |Hisiliun,  but  projecte^ 
above,  toward  tlio  wo*t,  «1vliig  the  effect  of  a  hugn 
tunnel,  viewed  from  Wlow,  on  l-lio  exterior  sur- 
face of  which  the  dvtevndliig  snn  c>»l  i.liadous. 
anil  bntuglit  onl  n  tiorl  of  radiate  ribbed  struc- 
ture. 

Heiteitih  this  waj;  a  great  dniier  of  spelling  cumu- 
tus  '  lliunder-headt,'  whose  hiue.i  were  hidden  by  tbe 
horixnn.  Three  of  Ihiwe,  higher  tb>n  ibeoiiier".  rose 
vertically  from  tbe  ecnlrc  of  Ihe  innis;  ibelt  ni.ii;iii(i- 
cciit  fleece-like  liendu  euiering  nod  ajipiirvntly  peoi-- 
triiUiiK  llie  yellow  halo.     TtiCSe.  especialiy  the  niiddlo 

and  Inrgciit  (inc.  glowed  brillianily  in  tbe  atruTig  sim- 
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light,  and  caal  lone  blue  jiliadows  Oowd  tbe  inclined 

iiiider-siirface  ol  the  halo. 

Encircling  this  brilllMtit  luaM  were  a  number  of 
enoriuoiis  '  Ibundxr-bciids  ^  uf  a  most  murky  and  for- 
bidding iippearimt'c,  thai  >toml  upriubCi  like  so  many 
pllbrsof  ileiiiesmolvc.  The»ei)prliclit clouds  inclined 
a  little  to  tho  east  or  aouth-easi,  Indicating  a  move- 
ment in  tliiit  (lireclloTi. 

Tbcrn  wM  a  rcin.irkable  *la!>illty  aliont  Ibe  whole 
mn**  ol  I'li'Uds.  and  »l  sunset  tin'  ii|T*ct  wa*  jjrand  Itt 
Uie  exlr.'nik.  The  sky  about  \va»  clear,  with  the  «x- 
cepliuii  of  Isolated  nia>sc>  of  curnuliis.clond. 

I  inoiic  n  siiiKill  pciicil-Rkcirb  at  the  cloud-formii 
wttii  notes  of  color,  and,  >lncn  my  return  10  WMblDit- 
lon,  have  made  a  drawloc  In  color. 

I  c«iliii»ti»l  that  the  cloud  was  from  forty  lo  fifty 
mllc^  cut  of  the  railway,  and,  on  sludylnfi  the  map 
carefully,  became  convinced  iImI  Ibis  wai  The  cloud 
attending  th<  great  eyelonn  at  Itocbeiter.  .My  atten- 
tion was  nol  called  lo  the  cloud  until  after  live 
o'clock,  at  which  time  It  was  directly  eaxt  of  nn,  . 
Wilton.  As  the  rour»n  of  the  cyelonn  was  a  little  ■ 
tlic  north  of  cft»l,  the  movement  was  directly  from 
me  when  tbe  ilieieh  W.»'  made. 

The  pet'ullar  form  of  the  Ii.tIo.  whether  fan  or  fun- 
nel ihapird,  was  doubl.leH,  In  a  meoiure,  the  result  of 
the  movenicnli  of  the  storm .ciirreail*. 

W.  H.  HoLitu. 

ilHiluilcALAiTvef  ■  VTasbinBlnn. 
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Ston«>  ptac«<l  In  pln*-ti««B  by  blidi. 

About  MT«nty-llve  miles  WMtJi  ol  th«  UtiUeil  SUI«i 
boniulary,  ocat  tlili  pl*oej  at  aii  •leTstloii  of  lis  tliau- 
stund  lt«,  i»  a,  *tT«tch  i>t  iabte-lMiil4  coverMl  w)tb  lonc^ 
pinei  |Pinu«  J«IIr«]rai?),  brokeu  bj  nunv  TldK4iiof 
giant  gnuifU  bowtilera,  iIecoioi>o*inK  >umcl«Dlly  U> 
ftdd  maurtallr  lo  lbs  TOlI.  Itroad,  gni»*y  meiulova 
fumlxh  fowl  for  cattle  ait'l  ileer. 

yij  father  and  rajmlf,  in  rtdlnK  tiimiub  tbia  lorMt 
In  Jiilr,  1883;  noilc«<l  i^rRrai  pinvji  with  tb«  bark 
boroil  Into  at  raiTlntt  dlntanco  trnni  ibc  bu»  of  tha 
trea  lo  iha  hr>n«lic>i  and  In  about  on<<^lrd  of  tlia 
hola*  were  Ibo  acornn  of  tbc  iinrc  cotninon  QiMrciu 
Enoryl.  very  tlslillj  fltii^d,  tlie  hnk-i  ctintalnliiK  the 
•cam*  appvcnlly  ii«w]}'  mnUc.  Tlic  minnlaliii;  boloi 
irpfcnaalhor-bi^itcli ;  ami  in  tticm  vntf  pqiully  ilj[Iiliy 
ttlUfd  btx»  at  the  granite  gfiiTrJ,  of  «ltn  rom-.ipnndlns 
wllb  till!  aennu  111  the  Dtli«rbaln>.  In  Ihn  t.'nyams- 
C*  Mnnnlaliii,  ol  tlli>  onuiit|'.  a  grntlcmaii  olMnrrnl 
ColapCH  niimtiu  rinlt  pines  that  contiiinni  ilmllartj' 
diiposnl  acom*.  Tlie  voiicIpccKcr  lapped  Ibc  ncomf , 
bmklii); OBI!  lion- oiiJ  then-,  ihr btcituia  ihMttttov- 
liiClilalntracun(huvliisc<'"i'>"icd  a  worn,  while  the 
other  acorn*  ttintiiiiuxl  *oiinil  kernel*.  But  what  ob- 
ject could  tli«  bird*  luvc  in  aulMtitutlD^  *t4inc«  a* 
ihown  above?  Po»aibly  tliey  wtri^l  n»  lixliiif-placDt 
for  manjr  Inaeda  which  wuiilJ  oilK^rwisc  have  Kcart4 
place*  likacevssilile  to  lli«  blnls.        C.   R.  Oucvtt. 

aMDh«i>,CU.,Kct>.I«. 

How  ■  spld«r  aometlineB   lifts  hsATj   ob}»Cta 
to  its  nest. 

Last  tuniro^r.  whil*  ac  r.yndilii)i%.  Vs.,  lobaen-ed 
a  Spider  —  prvlralily  an  K|M;1ra  —  tpinnitiK  a  lhr«ail 
down  tniiii  iliv  iippnr  ticr'tlon  of  a  larx«  touDt.-tin  on 
the  U«n  ••!  ili>'  Arllii^inn  hot^^l.  Uo  waii»oin«(l)^t 
feet  froni  tli(:atirfiu.-e.  I  ivnich^d  him  deaceod  lo  the 
walor,  where  hr.  rapLnml  a  bwtli!  that  Iwd  untor- 
tonauly  fallen  Into  tli«  Inr^  basin.  Tbeboetlainuac 
hftTc  bopn  an  inch  Iviis-  <^'nr  Kpdra  niado  a  liim 
of  bl>  lino  armind  hli  cnpllic,  and  a*ix:ndRil  all  th« 
nay  to  hU  imt;  immnluirly  doner  lid  In  K.  If  ihmw 
anotbor  loop  sroinid  h!*  iiriry.  and  a);;un  Mcnndisl 
to  hb  nsit,  coatlnulng  thU  pnici-u  foi'  loll  u-n  mlii- 
vtea:  to  my  tiirpriic.  while  uic  >pldcr  wa*  nt  hU  web. 
appannlly  ovcrluuling  and  liglitmiiig  Ibc  arvcral 
ihrr»ti  that  lio  lud  >piin  lo  and  from  the  bMtle.  it 
lelt  tlie  water,  and,  etidently  byslostic  contnelion  a1 
the  ihrcodt,  a«ccnded  full  an  inch  from  the  aurfacc 
Thi:  tpider  itiuit  down  another  Ihbio.  ami  tliivw  It 
round  hi*  vletini,  tb«n  retired  and  was  biuy  with 
bi«  line*,  when  the  licwll«  aeuin  muted  upwardi. 
Throe  opcralioa*  weie  repealed,  until,  at  the  end  of 
(bny-Bvc  minulea,  he  liud  enagly  secured  bis  prey  in 
hit  nc*t.  at  a  diMaocn  of  at  leiut  eii:lit  (ret  frum  ilie 
water,  b]rtbi(carioiuaniiliitere«ttiis  nwUiod. 

t^Bbrtlfa.  Uaceb  S.  E.  P.  LASXIX. 

The  iwe  of  the  metliod  of  limits  in  matheniatl- 
cul  tvAoMnc- 

1  BOtlco  In  a  rcecnt  number  of  .■'rfen'-i:  a  propoial 
to  dUcn**  the  different  nn^Iliodi  of  teachlns  tbs  «!•■ 
menu  o(  the  infiniCeiimul  eolcului,  and.  In  connce- 
tlon  with  ibU,  an  nlloiion  to  PrafeMor*  KIcr  and 
Jnfanaon's  ■  New  meitiod  uf  rates.' 

1  tnut  it  b  not  mit  of  place  to  iiiescat  that  thn 
method  in  question  seems  lo  tue  very  liCc  the  method 
^ven  in  lucUuriu's  '  Fliiitoti!i.'  which  tlic  author 
attribulea,  at  toast  porliiiUy.  lo  Newtoii:  and  that  the 
present  very  mBL'ral  use  o[  tile  inettioil  of  linlU  is 

Srobably  a  n«e  of  Mhe  surviToI  of  tbe  fittest:'  fori 
tve  futuid  ill  nay  experimce  ai  a  leach«r  that  Ilioie 


who  are  eitbcr  loo  young  or  too  slow  to  acquire  at 
oDoe  tlie  deeper  couceptlont  of  inatbGiuatica  are  often 
capable  of  dotng  Tery  ^ood  work  wh^n  the  deoiou- 
itratlou  are  adapted  to  their  conipr«li«iifiloti. 

Tbe  method  of  limit*  xeera*  to  me  Uiat  which  must 
bo  OMd  Willi  a  clasi.  If  It  la  dMlred  to  givs  a  aure 
foundation  to  as  many  a*  poaalblo;  the  methoil  uf 
mtea  or  Hiiitona  require*  nuMr  more  ptvparatlun  of 
mind;  and  the  tnnnlt«*lni>l  nuilhod  ts  best  )ulapt(^d 
lo  tfaoM  who  baT«  mathinnalleal  Kfinlna. 

The  average  nnjdneer  urarc-liltocIiH.ipenKin  whoM 
itatnral  bent  I*  toward*  coniiriirtloii  and  thn  itce  of 
tool*.  Such  a  rmrsoii  will,  In  all  probability.  r«<|iiSrR 
the  Inflnltnliual  mleulitt  as  a  tool  raUiar  ttiaii  as  a 
recreation  or  a  pioteulon,  and  ahoutd  IluiretoTe  he 
ttained  br  a  atow  and  certain  procru  —  lik«:  ibc 
method  oi  limit*  —  In  orditr  that  hU  real  abllltie* 
may  not  be  disguiied  by  any  sIditikm*  of  oompmh«ii- 
*i»n  ill  a  matter  which  he  can  by  patience  acqatra. 

Tbe  weakneai  nt  roatkeniAtici  m*  a  gnnoral  Mitdy 
in  our  iii«titullan*  lie*  tn  tbe  rapidity  with  which  ibn 
■Dcceaive  iteps  are  passed  orcr;  *o  that  the  slower 
pupib  are  left  behiuil.  uiid  become  diecoiiragnd.  Old 
country  Khoolii  ilo  mote  wild  u-ork  in  areroge  cose*. 

Tbuhax  Hkiiiiv  Saii-oki). 
WIIIMm*  Mlltfp,  llwsh  1. 


rilE     INTERNATIONAL    BUREAU    OF 
WEIGHTS  AND  MEASURES.'' 

TiiK  nnmial  i-eport  of  0()cralioiM  to\  \9S& 
liiu  just  iMti-n  rewivcil.  It  4hon»  a  steady  ad- 
Tiincv  lonanU  the  eomiilclioii  of  ttic  intcma- 
liontil  etaadanla.  All  the  principal  instrmnenU 
and  nppMuUM  havp  now  Ix^en  procured,  and  ntv 
in  position.  'I'he  comparatenr  giodfai(]uti,  tor 
wliicJi  a  contract  was  nude  witli  tht  Soci&i 
GS»evoi*e  in  1X82,  was  lo  have  been  delivrrol 
by  .Vugust  of  last  year.  Various  vvenU  con- 
spired to  d«lay  ila  oomplctc  delivery ;  bat  at 
itic  close  of  t^«  report  the  entire  npiwratus  was 
oit  ltd  nay,  and  niLi  to  ha  ml  up  in  Ui«  early 
part  of  January.  All  onceuary  masonry  work 
nan  duni?  in  Uf  xpring  of  1HS3. 

Clian^M  Iinrc  l>CCii  made  in  the  Dwtbod  of 
heating  the  room  of  tins  Dninoer  comparnlor. 
llitfaorto  it  tiaa  been  dono  by  rvf^ulatiiiK  t)ie 
tcmpeiuturo  of  water  held  betw(«ii  the  double 
zinc  walls  in  nliich  the  room  ia  encloavd.  It 
has  been  found,  however,  thai,  in  addition  to 
the  dilliculty  and  expense  of  mainlaining  a  ixin- 
iitaut  I«inperatiii«  of  the  nati^r  dny  and  night, 
irouhlc  wiw  vxperieneed  from  lix.'<|tient  leaks 
in  (lie  nine  waJlx.  necessitating  rcpaira,  and 
.flopping  the  obKcmilions :  ooiiacquently  the 
inaiDlctianec  of  t«>mpcrattirc  by  the  use  of  hot 
water  has  been  ^liscontinued ;  and  for  it  ha* 
been  suhetitnled  hot  air,  which  so  far  hn» 
proved  satis  factor}',  and  which,  it  is  hop^I, 
will  solve  the  problem  of  beatint;. 

■  Comli^  iDttrDoilaail  4es  poiAt  el  mMutca.  BcfiUtBae  mp^ 
pvrc  nui  ifuuvvnitniviit*  idjiiislHrf*  d*  la  eunvcnlioa  da  n^ttr 
■  lit  IVlrrrlcr  .In  ISlC     IVtl>.  ItW.    Up.    f.     SfO  ■!»  ^I'Hiv. 
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ObsermtioDS  niwlo  in  the  upi>er  vault,  five 
metres  under  groiiiKl,  show  Uiat  tbe  daily  varl* 
rUod  of  tempcraturc  ia  inscurible.  and  that  the 
annuAl  range  Is  only  a  few  degrees.  As  it  itt 
iii)[Ktrfnlly  naU-T'llglit.  it  wUt  sorvc  aw  a  nfc 
pini-c  «r  <)e]>uKil  for  llio  slandaiYU.  In  lliv 
lower  vnnll.  ti^ti  nii^liv!^  tiniK-r  ground,  llie  icm- 
pcrature  \»  siciidy  al  11°  C  lliroiighotit  the 
year.  At  prewnt  lliere  istronble  Troni  moisture. 
St«ps  arc  taking  to  overcome  tlils  diHlcvlty; 
and,  vben  they  nre  complete,  the  chamber 
wUl  be  ready  for  the  neeeplion  of  the  proto- 
type*. 

The  examination  of  the  universal  compara- 
tor has  been  completed,  and  all  valuer  duler- 
rainml  save  thr  final  errors  of  division  of  tbi> 
two-metro  Kcale.  Certain  auxiliniy  iM:ules  nMri)- 
cd  for  thi«  work  were  ordered,  and  have  jnirt 
been  recti  red . 

Mod iflc.it ions  nrt^  being  innde  on  the  Ilnm- 
ner  comparator  to  admit  of  compariaons  of 
metres  nndor  water. 

Tlie  report  for  18S2  showed  that  the  batanoe.' 
for  vacuum-weighinga  had  been  received;  but 
corljtin  (Ii-fecta  of  construction  were  found  to 
exist,  iinil  tl  was  returoed  to  the  makers  to  have 
them  rcmiMlied.  It  waa  again  received  last 
autumn,  anil  now  appears  to  mnlntain  a  racti- 
um  in  a  sali^fnctory  manner.  Ilri  i-xiunlnntiuii. 
and  tbc  detcrnii nation  of  itt  inKtnini<'iil.'\l  c^ni- 
staDts.  will  br  immedintely  bcgnn. 

The  mauufaclnrc  of  the;  standnrd  niutres 
and  kilograms  br  Johnson,  Mnttbcy,  A  Co.,  is 
I>rogressiDg.  Analyses  of  tbc  alloy  show  it  to 
till  all  requisite  condllions.  Up  to  the  prescut 
time  the  progress  bas  ucceasarily  been  slow,  as 
th<^  important  i)uest:ons  of  alloy.  reGnement, 
and  mi-elinnical  eseeution.  bnd  to  lie  provided 
for.  TheKC  maltrrn  havi!  nun  been  satinliiota- 
rily  settled,  and  tlie  <lclivi-rv  of  the  bam  sind 
iugota  may  Im'  rxpected  soon  to  ln-gin. 

la  the  report  of  the  o]icrnlion»  during  1882 
Tfaa  given  an  a«*nnt  of  the  coiiiot  of  llie 
mHre  dea  archiveg  and  of  the  kilogramvir-  de* 
airAnvs,  which,  on  April  36.  were  confidet!  to 
ihecareof  the  director  of  the  bureau.  Although 
rigorously  compared,  and  the  relation  to  the 
standards  of  the  archives  aeourately  deter- 
mined, these  were  not  adopted  as  International 
prol«ty]K;a.  but  we«>  de|»osit4»l  a*  witness- cop- 
ies of  thcNii  silaudnrdH.  The  kilojp-am,  Kt,,. 
elaborately  compared  willi  the  kil-itfnimme  den 
urcAftfj  in  lttH3  and  |K1^3,  was  found  to  be 
identical  in  rnluc  thereto :  and  on  Oct.  3,  IS83, 
It  wa?  formally  adopted  as  the  intenintionni 
prototype  of  the  kiloi;ram. 

During  the  year,  changes  have  lakeu  plaoc 
ill  the  pencnmel  of  the  international  committee 


and  Ibo  buiuiu.  Tiie  Turlilah  member  of  the 
original  eommitt4-e  hating  taken  no  part  in  its 
deli Ixtrat ions  .linee  it^  urgsnitatiou.  and  repeat- 
<^  attempts  to  a.ioi-rlain  hiD  fiituix.-  intentions 
in  the  matttrr  bnving  failed,  his  place  has  for- 
mally  hi-cm  decbn'd  vacant.  Tiie  vucaney  ii.t 
yet  has  not  Ijcen  lilhil.  Tln^  n-signntion  of 
Mr.  Marek  as  a  member  of  the  intcrnat.ioniil 
bureau  took  effect  from  SInrcb  I,  I.H-s;!.  Or. 
Max  Tliiesen  of  Berlin  was  cho«cn  ii«  liis  suc- 
cessor, and  is  charged  with  matters  relating  to 
weighing. 

TIu:  second  volume  of  the  Trataux  et  m^ 
moirtf  lian  ii]>pcarcd,  and  contains  a  number  of 
important  pa|)en(  relating  to  eoinpansons  and 
to  determination  of  (rocOjcienlS  of  espausioii. 
The  thiixl  volnine  i»  in  pnws,  and  in  gimat  de- 
gree printed.  It  is  cxpeeted  to  ap[>ear  iii  a 
few  months.  The  material  for  tlic  fourtlt  vol- 
ume is  in  large  degree  prepared. 

Although  Sie  comparison  of  the  intematioo- 
al  slanda^s  lias  not  yet  begnn.  a  immbcr  of 
natioiml  standards  have  been  compared,  and 
imporlimt  physical  investigations  made. 

Comparisons  of  nnieii  interest  to  Americans 
are  those  between  the  British  platiimm  kilo- 
gram and  a  pl.-itinum. iridium  and  two  brass 
avoiniupois  (lounds  and  the  ^prototype  kilo- 
gram, as  tlHx>iigh  them  our  own  weights  are 
brought  into  more  direct  relation  with  titt 
intematioual  standards.  Also  .i  steel  nielit! 
belonging  to  the  U.S.  lake  survey  has  been 
compared  for  length  and  eoefflcient  of  oxpnn- 
itioti. 

KxjKiriments  witli  the  Fizean  cspansion  ap- 
parfitiis  have  givt-n  a  new  and  elaborate  V9- 
determination  of  ttie  change,  with  temperatnre. 
of  the  index  of  refraction  of  atmospheric  air: 
and  the  cocllidcuts  of  expansion  of  many 
minerals  have  been  dctcrmin"t.  An  elaborate 
ledetenui nation  of  the  w.ive-length  of  the  so- 
dium-iay  is  in  progress. 

Corred|H>tidence  is  in  progress  with  Mexico 
with  a  view  to  the  adoption,  by  that  govern- 
mcnt.  of  the  articles  of  tiic  metric  convention. 

11.    W.    BlMH. 


A    QUESTION  OF  EXPOSURE. 

Trk  extraoniinary  depressions  in  tcmiwra- 
tnie,  which  occurred  in  the  mouth  of  Janwiry 
in  many  parts  of  Hit-  country,  have  attracted 
an  unusual  amount  of  attention  to  questions  of 
Ihcrrnonii'trk'.  In  some  iustauces  it  has  been 
obHcrvcii  thnt  Die  areas  of  cscemsive  cold  wore 
smaller  than  might  have  l>ocn  anticipated,  great 
difiercnoes  ottcn  vxiKting  wlierv  then;  were  ii'> 
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geographical  or  topographical  reuoDs  Tot  them. 
A  oomparlsoa  of  n'liable  obserrnlions,  mnde 
during  ttiis  [>eriod,  rurniKlH-»  i^vidrnfr*^  of  ibe 
gnal  iinjiorliinoc  or  conRidt^riiig  llic  siliiatton 
aiifi  expuHuri'!  of  llwrTDomi'lrrs. 

In  tbc  Kiate  of  Ohio,  tbcrv  were  tlircc  dis- 
tinct periods  of  great  depi-cssioD  during  Ibe 
montb  ;  and  at  two  of  tbet«  the  minimum  tcm- 
prrAliines  were  unprecedented  in  the  hisionr 
of  the  stalQ.  The  jmporlaiit  fact,  bowt^er,  to 
which  it  seems  desirable  lu  call  iiUeiilion,  ia 
that  the  records  of  the  17.  S.  ai^al-avr^  ire  ol>* 
aervera  contain  no  au«ount  of  ihcM  cxtrunnli- 
nary  oold-wave« ;  and  wc  obontd  Ih^  ignorant 
of  their  existence,  if  obliged  to  dejK'nd  for  in- 
fomi»(ion  H|»in  lluwo  records  -iIoik-.  Tbi?  fact 
can  be  utlribntt^d.  in  some  degree,  to  the  small 
uumbcrof  regulnrsigoal-Bcniee  stations  in  tbe 
Htntv,  btit  in  a  far  greater  degree,  in  tbe  opinion 
of  the  writer,  to  tbe  eitualloD  and  exposure  of 
tbe  thermometers  of  tliat  service. 

The  Ohio  meteorological  bureau  baa  more 
than  twenti'  observing-* tatioim,  i>retly  ircll 
distributee!  over  Uio  ]tlal«.  The  otiocrvcrs  are 
gciu-rally  |>er>Min«  of  more  Ihan  onlinarj-  iiit«J- 
ligi-uce,  and  miinv  of  them  have  b»d  long  vX' 
pcrienec  in  meteorological  observations.  Tbc 
(mtlrunMuls  nhich  tbej  use  are  of  the  best  pat- 
tero.  being  similar,  in  fact,  to  those  in  use  by 
tbo  V-  S.  service  :  and  nil  have  been  compared 
fFith  the  i^tandards  at  Washington,  through  the 
Icindneas  of  tlte  cblef  signal- officer,  and  their 
errors  are  In  most  cases  \-ery  small. 

The  [T.S.  signal-service  has  four  regular  sta- 
tions in  Ohio,  situated  iit  ToIe<to,  Cleveland. 
Columbus,  Biid  Cindnnnti.  A  station  nt  iSan- 
dusJi}'  haa  recently  tieeii  rc-eslahtiMlied  ;  but  re- 
porlH  bavc  not  l>cen  received  from  that  station, 
fbr  tiw  mouth  of  January,  by  the  Ohio  burenu. 

Tbe  first  cold-wave  was  most  serero  on  tbo 
£t]i.  Otb.  and  'ih.  On  the  fitb  tbe  mean  mini- 
mum for  tbe  state.  fh>io  the  observations  of  the 
State  sert'lce,  was  —16';  and  from  tliose  of 
the  I'.S,  ser^-ioe  It  was  —12*.  The  lowest 
teiniieniture  recoixled  by  thu  Stale  service  was 
—•24. J'  :  and  by  the  I'.S.  seniw  it  was  -  IS.,-*". 
On  the  <itli  Ibe  mean  tninimiim  and  ihc  lowest 
leiniteraturc!,  as  rcconlcil  by  ilic  Stale  service, 
were  — I.'S.S*  and  — 24.C*  icspfclivcly,  the  cor- 
rcspowling  numbers  IVom  the  rccoRls  of  tbe 
U.S-  senioe  being  —12.3*  and  —20.3°.  On 
tlie  7th  (he  dilTorcnce  was  Btill  more  marifed  ; 
the  numbers  being  —  ll.ti'  and  —19.6°  for  tbe 
State  service,  and  —i'  and  —T'  for  tbe  U.S. 
servioe- 

The  second  great  depression  was  of  short  da- 
ration,  and  was  mo«t  severe  on  tiie  21sl.  On 
iliat  day  tlie  mean  niiiitmuin  for  tbe  state,  from 
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llie  Blate-aervice  obscrvatloRS,  was  —11.1°. 
while  from  those  of  tiie  U.8.  service  It  was 
+  1.4".  The  tuwejtt  Iem|>crature  recorded  by 
Um!  8tntc  service  was  —31°,  and  by  U»e  U.S. 
servi(w  was  —3. 7*.  These  minima  wens  re- 
corded at  tbo  same  place,  Columbus ;  tite  dis- 
tance between  the  stations  being  slightly  lew 
tbao  three  miles.  It  seems  difllcult  to  under- 
stand how  two  stations  so  near  to  each  oUtcr 
could  flirnlsh  results  dllfering  from  each  other  eo 
greatly. 

The  (pieslion  a]>]>ears  to  be  purely  one  of 
Kiluation  and  e\posiiie.  The  U.S.  signal-ser- 
vice tlierroomctvrs  iir^  exjiosi'd  in  a  bos  or  ease 
of  tlra  usual  fonn,  attacticil  to  tlic  north  side 
of  a  stone  buiWing  in  the  centre  of  the  city : 
those  of  the  Slate  service  arc  exposed  in  a 
somewhat  similar  shelter,  iHit  in  an  open  space 
on  the  campus  of  the  Ohio  state  university-, 
at  a  considerable  distance  from  any  buIldiDg. 
The  oonditioua  on  the  night  of  the  20tli  and 
Slat  were  peoulloily  favorable  to  tbe  prodao- 
tioR  of  such  a  result  as  that  given  above. 
During  tlie  20lh  the  temperature  was  not  very 
low ;  anil  in  the  evening  and  night  the  sky  was 
clear,  and  there  was  scarcely  any  movement  in 
theatrao«phere.  The  rapid  fall  in  tempcraliirc 
was  unaccompanied  by  movement  of  masses  of 
air;  and,  as  a  result,'  tbe  air  oonfioed  in  the 
shelter  of  the  I'.S.  servioe  thermometers  was 
not  disjilaoed;  and.  beln^  Jn  contact  with  a 
lai^  building  whidt  lost  its  beat  slowly,  the 
fall  in  temperature  was  not  gn-st.  Had  there 
been  a  brisk  wind,  or  even  a  breeze,  the  result 
wotdd  have  bM-n  dilferent.  The  minimum  of 
— .■tl",  nKtmleil  by  ihe  fflat^t  servient,  cannot  be 
<]i)c«t)oned  ;  as  it  was  siip))OTl<-d  by  nnmeroun 
readings  from  'private'  instruments,  e<|ually 
reliable,  in  the  immediate  vicinity  and  in  the 
neighborhood  of  the  city.  At  Westerrillc, 
twelve  miles  distant,  a  minimum  of  —24'  was 
recorded  by  one  of  the  observers  of  the  .State 
senice. 

Nearly  as  great  a  differenoe  was  exhibited 
in  tliu  records  of  the  2^tli.  For  thb  'dip.' 
whieti  wa.1  tbe  lowest  of  tiie  three,  the  mean 
minimum  for  tlie  whole  state,  aa  obtained  from 
twenty-two  stuliuiiK  of  the  .Stale  service,  was 
-19.8",  while  ftmn  tlic  rccor^U  of  tlie  U.S. 
servioo  it  was  only  —A.I".  The  lowest  ten-, 
|)emturc  observed  by  tlic  State  service  was 
—34',  while  the  lowest  reported  by  tbe  D.S. 
service  was  —15.1". 

These  comparisons  lead  td  some  conclusions 
which  are  certainly  not  without  importance  In 
the  (ttudy  of  ctimatologj-.  In  these  Inataucf;^ 
!l  appears  that  the  fj.S.  signal -aerviee  ban 
failnd  to  obtain  Ihv  mean  lowest  tem|>eratiiri- 
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hy  ttom  3°  to  12°,  and  tliat  it  bas  miesod  th« 
minitmim  on  dWferent  da>-8  bv  5°,  8°,  13%  10', 
am]  -if. 

ItnprojK'r  (rxjioitiirc  of  Uiermomcten  will  >i«- 
voiitit  for  »  [inrt  of  UiU  dt«!n;[iancy  ;  iiml  fl  U 
well  known  tlint  the  eliicf  signnl-oltkwr  haw  al- 
ready r«cogDiz(?d  tlic  im porta dcc  or  tbi»  point, 
circulars  linring  been  distributed,  some  months 
ago.  to  all  volunteer  obsorrers,  reQUPsting  de- 
tailed information  concemiog  ibe  manner  and 
method  oresiiosure.  Tbe  location  of  the  station 
ajipearii  (o  tliu  writer  to  be  of  even  greater 
imporlnm-c.  It  U  nnforUinnto  that  nearly  all 
Htnlions  of  tlio  U-J^-  signal -Mtr vice  are  in  largn 
cities,  ami  often  in  the  niont  densely  Uiilt  »nc| 
populfltfd  jioHion  "f  [hem.  C'-onccrning  tern* 
peratnrc,  sit  least,  it  is  not  lilci-Iy  that  such 
situationa  will  give  reswUs  of  great  valne,  e\-cn 
vitb  tbe  most  careful  attention  to  t-xposure. 

From  geogratiliical  and  to)K>grapbica.l  con- 
alderationa.  the  atation  at  C'olumViua  is  more 
likely  to  fairly  represent  the  state  of  Ohio  than 
either  of  the  others ;  but  the  above  obsen-»tions 
•how  that  !t  may  fall  far  short  of  doing  it. 
Ob*crva1ioim  Inkcn  at  Ciniiiinali  repreaenl  lit- 
tle more  than  the  <'Onrl{tian!t  in  thai  city,  ttxi 
topography  of  that  region  being  tawh  limt  tin- 
city  might  almost  he  »ni<l  Ut  liavi:  a  elini.ilc  of 
ita  own.  One  of  the  Stnte-iiriice  stations  is 
at  Waverly,  the  latitude  of  wiiicli  is  vi-ry  nearly 
ttie  same  aa  that  of  Cinciotinti.  On  the  iilst, 
Waverly  reporteii  a  minimum  of  —14',  and 
Cincinnati,  of  +1.9"  ;  and  on  the  2.5th,  Waverly 
n-port«d  -27.2°.  and  Cincinnati.  +3.7°.  tn 
CIcviduiid  and  Toledo  the  climate  ia  modified 
(IK-atly  by  the  |jrtT*ewee  of  Lake  Erie.  j\l 
Wanwion.  thirty  miles  from  Toledo,  the  mini- 
mum iH  rcport*"d  on  iIib  2.'itli  aa  — 31,7*;  and 
at  Toledo  it  was  —  9°. 

There  are,  doubtless,  excidlent  reBHoiii*  why 
tliese  stations  should  bo  where  tliey  are.  and 
also  why  it  is  generally  desiraljle  to  loe.-ilc  sta- 
tlona  in  large  cities ;  but  there  .-"^iins  to  be  lit- 
tle doubt  that  for  temperature  meiisurements  it. 
would  be  well  to  put  stations  near  rather  than 
in  Large  eitiea,  and  at  sufficient  distance  fi-om 
them  to  lie  free  from  purely  local  conditions. 

Ttic!  imporlAnce  of  tbe  maintenance  of  state 
weatlier-servicoa  Ik  not  so  generally  appreciuu-d 
as  it  dc«cn-e»  to  be.  It  i*  im[)0)t»ib!c  for  the 
U.  S.  service,  at  least  at  present,  to  intTcnse 
the  RUtol^er  of  its  stations  to  the  extent  that 
would  seem  desirable  and  necessary  in  order  to 
obtain  the  details  of  climatic  conditions.  The 
organiuttion  of  stale  serncea  is  generously 
encouraged  by  the  chief  signal-officer ;  and  if 
tlicy  Itecome  general,  and  are  elllcienl.  they 
may  be  of  great  service  to  tht!  very  conii>etent 


corps  of  government  meteorologists  in  their  In- 
vestigation of  general  problems  in  climatology. 

T.    C.    HtLSllKXHAI.L. 


IRON  FROM  aOHTHCAROtltiA  MOUNDS. 

Ix  tbe  I'roceedings  of  Uiu  American  anti- 
quarian sowoty,  vol.  ii.  p.  349  (1885),  Pro- 
fessor I'litnam  reviews  the  statements  of  the 
old  writers  respecting  metal  found  in  the  west- 
ern mounds.  He  comes  to  tbe  eoneUisioii  Uiat 
ilr,  Atwater'a  Iron-bladed  sword  or  steel- 
hlnded  dagger  is  to  he  traced  to  that  gentle- 
nian'.-«  lively  imagin.ntion. 

Although  rroressi)r  I'niiiiim  may  be  correct 
in  his  conclusion,  a  di9co\'ery  made  in  North 
Carolina  Iiy  one  of  the  assistants  in  tbe  Ituroau 
of  ethnology,  during  the  past  senson,  would 
Mem  to  render  the  statement  made  by  Atwater 
in  regjird  to  finding  the  l^agment  of  an  iron 
sword-blade  in  an  Ohio  mound  at  least  proba- 
ble. 

In  order  that  the  reader  may  tinderstaud 
the  eonditiongi  tnidei'  which  the  artideit  to  be 
mcntiontril  were  fouml,  it  is  necesKary  lo  give 
a  description  of  tlie  Iturial-pbcc:  which  I  do 
by  copying  the  report  of  the  aj>sist,inl. 

'■Thisisnotamound.hut  ahuriahpit,  in  the 
fonn  of  a  triangle,  the  two  longest  si<Ios  each 
forty-ciglit  feci,  and 
the  base,  thirty-two 
feet,  in  which  the 
bodies  and  articles 
were  deposited,  and 
tlien  covered  over, 
but  not  raliu-d  iibove 
the  natural  Kurfaee. 
The  depth  of  the 
original  excavation, 
the  lines  of  which 
TOuld  be  distinctly 
triieed,  vancfi  IVom 
two  and  a  lialf  to' 
throe  feet.  A  rude  sketch  of  this  triatiRle. 
showing  tlie  relative  positions  of  the  skeletonx, 
is  given  in  flg.l. 

"  Skeletons  Nos.  1 .  2,  3.  4.  5.  6,  7,  8,  and 
•i  were  lying  horizontally  on  their  hack*,  livails 
east  an<1  north-east.  Hy  Xo.  2  wa^  a  broken 
soaiMtonir  pipe  ;  l\v  ^*0.  5  and  idso  by  No.  9,  a 
small  stone  liatchet. 

"Nob.  in,  11,  12. 13,  It, and  1.^ wcrci)urled 
in  rude  stone  vaults  Imilt  of  cobblestones 
similar  to  those  in  lig.  2,  which  rcpresenta 
the  arrnngement  of  the  bodies  an<l  vaults  in 
a  mound  neai'  hy.  (This  mound  was  over  it  1 
cireular  pit.)  Nos.  10.  12.  13,  and  1.1  wero 
in  a  si  I  ling- posture,  niul  without  any  accom- 
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panyiiig  nrliclcs.  Graree  Nos.  1 1  and  14  con- 
taiiieil  eaoli  iwo  Ixxlics  cxteilde<I  toiiioiilally, — 
the  lowi-r  tiiH-*,  which  were  of  smaller  staturo 
titan  Ihp  upper  ones,  fave  up.  aiwJ  with  h«av_v 
flui  stuncM  on  the  extended  aims  and  legs ;  the 
iip))cr  oiKw  with  the  fara  down :  no  ira[>lcuteiitH 
or  ornnmonts  with  them. 


i»scril>ed  sliolU  were  found,  t^ctittvrcd  over 
and  ainont;  these  ten  or  more  skcMonit  wer« 
found  )iatch4!ts  ( |)oli<ihed  axes  and  celts),  ruh- 
biug  and  dbcoidat  litone:^.  eopi)er  arrow-)K>iiitii, 
mica,  paint.  lilHi.'k  kad.  eto." 

Tliis  M  Kullttiinit  lo  indicate  the  conditions 
ttniior  whicli  lli<-  iron  )iperinii.'ntt  were  foiiud. 


Fio.  I. 


"  On  the  iiorth-uvsl  gidv  of  the  triangl*,  at 
j1.  fig.  1.  ten  or  more  lioilies  were  found  whidi 
S[i|(cureil  to  linve  been  hiiricd  at  one  lime : 
the  old  chief  (?)  with  hi»  bead  north-oa«t, 
face  down.  Umler  his  head  wna  the  larger  sea- 
*bell  with  bieroglypbicA.  Around  hia  neck 
were  the  large«t-Gixed  l>eads.  At  or  near  each 
car  were  the  larijcr  pieces  of  copper  :  there  was 
also  a  piece  of  copper  under  tii^  breast,  llts 
anna  were  extended,  and  his  hanclit  rested 
about  one  foot  from  each  sidn  of  bis  head. 
Around  each  wriat  wiiw  a  bracelet  <f[inijxi»i'd  of 
long;,  cylindrictil.  copgier  W-mU  mid  «lii-ll  WaitN 
alleniated.  Al  hix  rii/ht  hand  wrrt  /owh'I  the 
implemvHta  of  iron.  Under  his  left  band  was 
n  neu-sbetl  with  hici-<>glvpbie9  inscribed  on  the 
concave  Hurfacc.  and  filled  with  beads  of  all 

BlKCft. 

' '  Around  and  owr  bim .  witJi  their  heads  rest- 
ing near  bis.  were  placed  nine  or  more  boities. 
t-'nder  the  beada  of  two  of  tlicse  skelvtouK, 
resting  within  a  foot  of  the  c4iler»  ( ?)..-(imilHrlv 


It  IK  prnjH-r  to  tXAXv  tluit  c\-ery  article  luuued 
was  Tinmedintel}'  forwaixicd  to  the  bureau,  and 
is  HOW  in  the  National  mtiHciini.  The  cclta  uiid 
axes,  which  are  chicll}-  of  gro<-nisli  «ienitv,  arc 
highly  polished,  and  equal  in  &ni>>h  to  the  finest 
hitherto  dUcot'ercd  in  Ibis  country-.  The  pijios 
are  well  made,  and  mostly  well  polished.  The 
engi-aved  ahells  are  fine,  lai'ge  specimens,  the 
engraved  design  on  each  being  of  the  same 
tyt>e  OS  that  shown  in  fig.  3,  plate  xxs.,  of 
■lones'a  Antiquities  of  the  southern  Indians. 

The  iron  !i|)ecitiien.'<  alluded  to  are  now  before 
nil-,  and  arv  four  in  number,  much  corroded, 
but  still  showing  the  form.  Two  of  them  are 
flat  pict-e*.  of  uniform  thiokneMi,  not  sharpenod 
at  tlie  ends  or  edges,  three  to  tlirei-  ami  »  half 
inches  long,  one  to  one  and  a  lialf  inches  broad, 
and  about  a  quarterof  ao  incli  tliick.  Another 
is  Ave  inches  long,  slightly  taperiog  in  width 
from  one  and  an  eighth  to  eeven-eighths  of  an 
Inch,  both  edges  sharp,  and  is,  without  doubt, 
part  of  the  blade  of  a  long,  slender,  cutting  or 
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tlinintinii  witsjion  »r  sump  kinil :  lis  a  strortl, 
(luggvr.  or  l.-»rgc  knife.  'l"hc  otiicr  tpcoimpo  is 
part  of  sonic  rouml.  awl-stinpcd  iinplciuciit ; 
nnd  a.  small  fru<rnicnl  of  the  bone  handle  in 
which  it  was  fixed  yet  remains  attached  to  it. 

The  bureau  is  also  in  posse^fiioii  of  aiiolher 
rudely  hammered,  email  iron  chisel  or  cell, 
found  under  soQiewhat  aimlliir  coiiditioniit  in  a 
mouud  in  the  saine  Beclion. 

It  is  evident,  from  what  Uuh  been  MtatLil. 
tltat  we  eaiinot  aMribi;  thu  prc»cim<t  of  tltin 
roelal  to  nn  intrusive  burial.  'I'Ik-  p<;ople  who 
dug  the  pit,  dc|)ositwl  horc  their  dcceasci!  chief, 
or  mftn  of  authority,  nnd  placed  around  him, 
and  those  l>uriod  with  him,  the  pipe§.  celts, 
axes,  engraved  sJiell-gorget^,  and  other  imple- 
ments and  oraaments,  undoubtedly  placed 
here,  also,  the  pieces  of  iron. 

Whether  the  burials  were  com |)ai-a lively 
modern  or  pre- Columbian,  the  evideitee  fur- 
nished by  the»e  fortunate  flndK  i-on))MlM  im  to 
conclude  that  '.he  {vupii-  nbo  made  tbi^sc  pol- 
Ubud  celtd  and  axes,  who  i-arvcd  these  pipes, 
who  made  or  at  loiwl  used  thc«c  copper  imple- 
ments, nnd  engravi'd  tliesc  shells  with  the 
ligurc  of  the  mystic  serpent,  so  strongly  re- 
minding MS  of  Central- A  merie^n  figures,  also 
had  in  possession  these  iron  im|)leineut8.  and 
were  mound -build  era.  That  thisburial-pltwaa 
made  by  the  same  people  who  erected  the 
mounds  of  tbla  region  cannot  be  doubted. 

CyKIIS  TlI01IAr>. 


PENNSYLVAmA   ASTHRACITE. 

Souk  of  the  commonest  articles  used,  either 
for  mannfiuitariog  purposes  or  In  the  houne- 
hold.  are  frequently  those  about  which  we  bnvi; 
tlie  least  definite  information  as  to  their  com- 
position or  value.  Near  the  point  of  produo- 
tioD  or  manufacture,  the  con.tuincr  is  apt  to 
exhibit  the  most  discrlminatin);  judgment  in 
the  acleetion  of  special  hrandsi  or  grades,  on 
aecvMint  of  closer  <;ompctition  nnd  a  greater 
variety  from  which  to  make  a  selection.  This 
is  frequently  done  on  the  basis  of  a  pernonal 
estimate,  without  substantial  facts  to  wurraiit 
it.  To  no  natural  product  does  this  apply 
with  greater  force,  at  the  present  time,  lliaii  to 
the  Pennsylvania  anthracites,  which  are  now 
depended  upon  by  mamifacturers  and  house- 
keepers, either  as  a  neii-HHury  or  luxuriant 
ftaftl.  throughout  poilionH  of  ihr  entire  western 
oonilneut.  and  are  utted  at  iraints  as  distant  as 
China  and  Japan. 

Roth  the  manufncluring  and  domestic  <ron- 
sumers  arc  beginning  lo  realize  the  fact  that 
tbcir  coal  |iurcliasrd  this  year  doeit  not  seem 


lo  burn  so  freely,  doi-ji  not  fire  with  so  Utile 
trouble,  and  ilotw  uol  liwt  so  lorisr,  as  that  pur- 
chased during  the  Inst  and  pri^vious  yearn,  or 
vit«  weran.  Where  coals  of  (lilferent  Mi/.fts, 
or  ft'om  different  districts,  arc  olfered  to  the 
trade  by  the  same  or  competing  salesmen,  tbr 
question  suggesU  itself,  what  shall  we  buy? 

jVmong  housekee|>eni,  who  are  the  smallest 
and  most  numerous  class  of  consumers,  dis- 
Liuctiou  is  seldom  recognized  between  these 
antlnucites.  By  oUier  consumers  the  coals  are 
groupeit  into  those,  which,  when  liurned,  will 
produce  either  a  white  or  a  rc!d  a.ih,  special 
qualities  lieing  arbitrarily  iiltnclied  to  caeli, 
Ollicrs,  again,  know  only  of  tlirei'  varieties: 
1".  those  from  the  Wyoming  ami  l.nckawauua 
Holds,  or  the  coals  shipped  from  llic  north- 
ernmost  basins  over  the  niilro.ids  running 
through  north-eastern  Peunsyl\aiiia  direct  to 
Sew  York  (nolably.  the  iJeiaware,  Lacka- 
wanna, ami  Wealeni,  Delaware  and  Hudson, 
un<l  Krie  railways)  ;  2°.  tiione  shipped  by  the 
Lehigh  valh^y  laihuad.  and  the  Central  rail- 
roiul  of  Sew  Jersey,  down  tlie  Lehijjb  valley  ; 
and,  3°,  Www-  over  the  Piilliidelphia  and  Kead- 
ing  r.tilroad  down  the  Schuylkill  valley.  Still 
other  distinctions  arc  arbitrarily  miide,  which 
it  is  not  nocessaiy  to  note.  In  special  locidi- 
ties,  where  a  favorite  coal  is  Uirgely  useil.  the 
consumer  will  s]>cak  of  one  class,  that  eiiu). 
pose<l  of  hia  fa\orite  coal,  which  possibly  comes 
from  two  or  three  collieries,  with  a  toti\i  aggre- 
gate annual  prmluelion  of  less  than  a  million 
tons ;  and  of  a  second  class,  that  composed  of 
the  coals  from  all  other  collieries.  represeutedJ 
liy  an  annual  production  of  over  thirty  million' 
tons.  I  have  notiitcd  this  [tarticuturlv'  in  sec- 
lions  of  New  Eiigi.inil,  wliere  even  tin  inlelH- 
gent  consumer  will  sometimes  speak  of  l.ykens 
valley  coal  and  of  all  other  rcnusjlvania  im- 
thracltes. 

The  pressing  demand  which  has  been  mad«j 
upon  the  Geological  survey  of  I'ennsylvanii 
for  some  answer  as  to  the  fiiel-value  of  different 
ooals,  has  led  uie  to  consider  what  is  the  ooc 
position  of  fennsylvania  anthracite,  as  a  pre-' 
liminary  slep  iu  the  investigation. 

Various  percentJij,'es  of  fixed  carbon  have 
been  assigned  by  different  uulhorilies  to  A 
typical  anthracite.  That  which  has  been  most 
generally  accepted  hjvs  been  about  '.'l,  with  all 
the  accidental  impurities,  such  as  thoM  whidi 
are  generally  clarified  un<ler  ash  and  sulphur, 
eliminated.  Trofesaor  Rogers  (Final  repoil  of 
lirsl  survey,  vol.  Si.  pp.  9G9, 970)  gives  analyses 
of  lifleen  specimens  of  hard,  Ary  Pennsylvania 
anthracite,  which  aliow  an  average,  of  Used 
carl)On,  88.or>:  of  volatile  matter.  5.81;   of 
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aeh,  C.I 4.  Eliminating  th<r  u.t))  froiu  Ihv&e 
analj'Ms.  th«  peicentagcn  of  Um!  coiinliliicDU 
of  ftipl  are  as  fotlon-i ;  fixi-il  ciirtioii,  tfS.8  ;  xncl 
volatile  iiiatl«r,  6.2.  This  rvsiill  H  nlcnticnl 
with  Itie  com ])OHi lion  !isiitgiie<l  hy  Ncw)>crry  l'> 
a  typical  uiilliTactlv  (Jofansoo's  cyclopncilia, 
vol.  i.  J).  y'.i.-J). 

Tlio  ninp^  of  Used  cDrboo  In  tbe  analyM-s  of 
thcflc  fifteen  specimens  n-as  ftom  'J4  to  80  ;  tbc 
specimen  shoiriug  the  maxiuium  being  obtained 
IVom  near  I'otteville,  and  that  showing  the 
miniiDum  from  near  I'iiie  Grove,  both  from 
tbe  Soutttcrii  Held  In  Scbiiylklll  vounly.  The 
raagfi  in  volatile  matter  in  tlio  llfl«cn  iinatyitc* 
Is  Iroui  1.10  to  M.'tS ;  the  minimum  amount 
being  III  tin-  unnu-  Pottsville  specimen,  and 
l.hR  iiiaxiiiiiirn  in  n  5|>ecinien  fW>ni  Illack  Spring 
Gap.  The  ran^e  in  a^h  iTa.s  fnm  2.90  in  a 
npccinieii  IVom  Tamaqiin,  to  li-'if^  in  a  I'lne 
Grove  spedmci).  Tiiese  results  are  ceilainly 
misleading ;  for  it  baa  bt'on  n  loiig-rcoogniEcd 
fact,  that  tbe  coals  oliluinml  in  the  Soiilfaem 
Seld  <Io  not  contain  th»  lii^jheal  percciilagcs  of 
fbced  <;iirbou. 

Taylor  (Statistics  of  ooal,  2d  cd.  p.  609) 
gives  .inali.'ses  of  n  number  of  I'ennsylvania 
ftntlirdi-il^-K  n-ported  from  variotia  soarces. 
Twelve  specimens  fh)m  the  ftiother-Creek 
ha«in.  between  Mancb  Chnnk  and  Tauiaqna. 
showed  the  following :  — 
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Six  •pecimcDS  from  the  Lehigll  region  gnvc  — 


A*mB*a. 

H^FlmlfiTi 
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All  of  these  nnalysM,  particularly  thoe« 
gircii  liy  'i'aylor.  are  constantly  quoted  in 
nitmerous  descriptions  of  Pennsylvauia  antbra- 
dtc  found  in  teobnieal  |)ubli cations,  both  at 
liome  and  abroad.  The  foreign  books  and 
joumaU  have  been  fejiortiug  the  higher  re- 
eulta;  so  tliat  tliv  opinion  prevails,  that  the 
hard,  dry  anthracite  mined  in  the  atati-  will 
range  from  'JO  %  to  91  %  of  tixcd  carbon  in 
the  market  pro<)nct.  Such  id,  however,  not 
the  caoe,  as  recent  annlysos '  made  l>y  the 
Geolagical  survey  show. 

■  .\*drF>^  UtCnMb.aMljit. 


Ttiv  n-Hults  which  have  lt«en  rejiortetl  in  th« 
Roger*  and  Taylor  tublvit  refi^rre^l  to  may  be 
tjiken  im  tliO»c  of  analyiKw  of  mincniloglcal 
MpecimcDS,  which  weru  in  moKt  casern  carefully 
(■elcctwt,  either  from  the  mined  coal  or  from 
special  portions  of  the  bed.  In  no  case,  aft  I 
believe,  arc  the  analyses  a  giiamnly  of  ttiv 
character  of  the  coal  wbicli  was  being  mined 
or  shipped  as  (Viel  from  Uie  individnaJ  localities 
at  tbe  time  thai  th«  eiumples  were  collected. 
Even  the  aiH-cimenit  which  wore  collected  in 
coniiiderable<(iiHntity,  and  aunlyxed  and  t«9ted 
for  tlKsir  evaporative  capncily  l)y  -Tohnson  for 
Uic  govornmoiit  in  1^2  were  not,  1  cotiaidcr, 
fair  aversgoH  of  the  coal  wineh  could  be  coid* 
manded  in  tbe  market  fhim  the  differvnt  roinct 
for  which  hie  results  were  re|>oi1cd. 

As  intUcations  of  tbe  comi>asition  of  min- 
eraJogicol  specimena,  the  chemical  analyses 
reported  by  Rogers  and  Johnson  are  of  Htilo 
scientific  value,  witlwut  a  minute  description 
of  the  phyrtical  vharaclnriKtioi  and  geological 
a.'wociaiions  of  the  c<«il  for  whitii  they  stand, 
lliis  conclusion  could  tic  siilistiuili.nteil  by  .a 
number  of  instances  to  whicti  I  mi)iht  refer: 
notably,  one  where  1  rcqnested  an  ex|ierienced 
mining-expert  to  collect  duplicati;  HpecJmen* 
from  a  point  in  one  of  the  llammoth  bol 
mines,  whicli,  when  analyzed,  showed,  mncli  to 
my  suri>r!tic,  tbe  following  results :  — 
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lliesfl  two  analyses  are  worthless  an  indit-a- 
tioDSof  the  fuel-vsjuc  of  the  eojil,  Ijecaiisn  it 
would  be  unrcneonable  to  sup|>ose  that  either 
one  or  the  other  H]>ccimen,  showing  such  a 
wide  range  of  composition,  conld  be  taken  a» 
a  fair  average  of  the  ooal  sliipped  from  tlds 
mine.  Nor  arc  ihey  of  scieutiflc  value,  with- 
out certain  facts,  oonneoted  with  the  occiirronc« 
of  thu  ooal  at  thin  apeclal  ]H>int,  to  suggest 
some  n-ason  why  such  wide  dttferenoes  shonld 
cxisU 

If  the  amount  of  cotnbtiktibte  matter  in  a 
coal  Is  any  criterion  of  its  ftiel-vahip,  an  exam- 
ination which  has  recently  been  made  by  the 
survey  shows  how  ignorant  we  arv  as  to  tiie 
actual  worth  of  the  different  coals  whicli  we 
burn,  and  bow  readily  wo  may  be  deceived 
by  tbe  spedal  cfaaraoteristics  of  a  coal  which 
we  may  have  notleed,  and  by  which  we  may 
have  Judged  of  itH  licating-capacily. 

Ill  order  to  t<^Ht  the  value  to  be  attAcbed  to 
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the  judgment  or  tlio  trade  in  dbcri  mi  Dating 
beiwceii  diiroi-vnl  i^mls,  I  roqiieatL-d  ouv  of  the 
IxTgi-Ht  miniTK  iind  nhip|tCT!(  or  iiiiUinicitt:  coal, 
who  lias  for  ii  grwit  ni:mv  ycnrs  (ii-i-ii  <!i>iiii(!CtnI 
with  tho  inint-K  over  x  widi-  area  in  the  r<.>^on, 
to  tuiiDP  n  number  of  eoaU,  which,  by  most 
consumi^t^,  were  credited  willi  licing  of  about 
equal  value.  Speeimens  of  these  coals  wore 
collected  from  one  or  two  hundred  tons,  aa 
they  were  ready  to  be  flhii>ped  to  market ;  the 
amouDt  eollected  for  eaeii  analysis,  ranjipng  in 
weight  from  one  lo  two  lutndred  jKurnds.  whlcb 
was  then  ledueed  liy  iht-  ordinary  inctboda  now 
oomnionly  n^ccl  in  sunipHng  imy  mineral  prcKl- 
uct  for  rjunlitiitive  and  iin.nnLitulivi'  ti-»ti«.  Ttm 
nnoihcr  of  •jictinu-ns  otiUincd  in  tliis  way 
aggregated  thirty-threw.  'J'Jic  analysis  of  cacti 
individual  siwcimen  is  recorded  in  detail  oil 
[}.  xliv.  of  my  '  I■^r8t  report  of  the  progress 
of  the  anthracite  survey.'  iftsucti  by  the  slate 
printer  on  the  flrsl  of  thia  month.  For  our 
present  purpose  it  is  not  Important  to  refer  to 
the  resulla  in  detail. 

The  table  of  nverafjes  which  I  have  com- 
l)IIed  itliows  the  mean  thniacter  of  the  coal 
obt«ine<l  from  Lhi'  more  important  coaMiV[l;t 
in  the  Nortlicm  Held  in  the;  vicinity  of  WilkcK 
Itiirre.  in  IIm;  KiLiilrrn  middle  (I^-iiigli)  fiehl  in 
lh«  vicinity  of  II  juleton,  in  the  Wentern  middle 
Iti'U)  io  the  vicinity  of  .Shenandoah,  and  in  the 
Southern  field  oo  the  property  of  the  Lehigli 
coal  and  navigation  eompany.  between  Maucli 
Chunk  and  Tamaijua.  These  results  are  shown 
in  tJie  following  table :  — 


average  of  the  two  l*i'iRirose  coals  indicatiug 
1.299{,,  and  the  average  of  the  seven  M.tm- 
molti  specimen  a  .i. 4%.  less  fixed  carbon  than 
Taylor'i*  nveiage ;  the  miiiimuin  fised  carbon 
ill  the  survey's  niml.vftes  being  78  as  against 
SO  in  Taylor's  liihle,  ami  the  survey's  maxl- 
inuin  being  HK  agaiiiKt  'J'2.i>. 

These  results  (-vidently  |)rove,  1".  Ihnt  the 
specimens  which  were  collected  in  tin-  iiiwt 
for  analysis  wore  not  r^ampled  with  snlliini-nl 
care  ;  for  with  the  improvements  which  have 
been  made  in  breaker  machinery,  and  tli« 
greater  care  oxereiaed  in  tlie  preparation  of 
coal  for  market,  wo  might  reasonably  expect 
to  find  the  higher  porfeutagea  in  the  more 
recetil  unnlyaes :  and,  2",  the  necessity  of 
changing  tlii>  basis  tjjKin  which  Pe  nutty  Ivan  la 
anthracite  lias  Itecn  ral<il  in  liie  pa»t. 

CiiM!i.K.->  A.  A»iini;it\'Bit. 


IMPROVEMENTS  Iff  TESTING- 
MACHfXES. 

SoMK  philosopher  has  ivmarked  that  the 
pT<ot>|>ei'itv  of  n  nation  is  directly  in  pnipor- 
tion  to  Ihr  anrf  ess  of  its  ])eopI<-  lis  constructors. 
According  to  this  maxim,  America  owupii-n  a' 
very  high  place  in  the  list  of  nations.  With 
our  almost  inexhaustible  ore-beds,  and  fertil- 
ity in  inventing  new  processes  of  mining  and 
working  metal,  the  necessity  of  becoming  bet- 
ter actjualnted  with  the  properties  of  American 
bn  i  Id  ing- mute  rials  is  dally  growing  more  ap- 
parent :  and  at  present  no  question  la  exciting 
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A  CDmi>BriKon  of  lh<»c  rcstills  with  tho«c 
alri-ady  rfferroil  to,  as  ■given  by  Taylor  for  thi; 
i'antlwrr-Creck  b.'isin,  ebons  wide  differences, 
'i'he  two  Primrose  an.i  seven  Mammotli  speci- 
mens rGporle<l  in  ihe  table  for  the  SoueWiii 
field  cam€  from  the  ranthcr-Crceb  basin  ;  the 


incHTD  attention  among  oar  constructors  tin 
that  of  the  strength  of  materials. 

About  two  years  ago  Me^ssrs,  Fairbanks 
Co.  conceived   the    id^-a  of  loenling   in    Neil 
Voj'k  a  bureau  ao  arrnnge<l  that  engineer!*  aiti 
all  Interested  could  be  atlbrded  an  opportunit 
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to  mnk(>  oxpcrimnnts  nnd  lost*  on  -tiiy  inn- 
terinl,  ami  t«  givf-  lo  Aatcricn  a  l.tboroiory 
that  ahoiild  speedily  become  to  our  country 
vhat  the  lalwratoi  y  of  Kirkaldy  is  lo  Knglnnd. 
Fig.  I  stioirs  the  mnchiiio  now  cmpioyed  ia 
tlieir  depaitinont  of  teaU  and  es  peri  men  is. 
Tliu  niadiinc  stands  on  two  cast-iron  legs, 
8U]>|»>rtvd  by  noy  suitable  foundatioD.  Ou 
thotv  legs  there  rt^ts  a  H-auiework  of  wroiigbt- 
iron  I-bciiti)s,  so  constructed  aa  to  ^vo  the 
vtitirc  structure  iin  exceedingly  solid  and  firm 
basis,  'riiiit  fruniework  Kiip[Kirt«  u  MVHt(-in  of 
levers  amingirit  in  n  tn»uii<:r  nimil.ir  to  that 
of  an  ordinsry  scnle,  only  proportioned  so  ns 
to  withstand  the  severe  stresses  ;in<l  shocks. 
These  levers  support  a  secondary  framework, 
also  cotiatt'ueted  of  I-bctms,  nnd  carrying  fotir 
(rnlumn*.  l^ii  the  tops  of  these  columns  stands 
a  heavy  costing;,  from  which  are  suspended  two 
8id<-screwK,  cairying  ttie  top  cro&sliead,  to 
which  one  end  tt(  the  ajieciraen  to  be  examined 
mar  he  attiii'hed.  Thesi?  screws  are  simptj 
im«hI  as  a  rapiil  srnd  convenient  meantt  of  ail- 
jti»tability,  so  thnt  longer  or  sliortcr  HiH-dnx-ns 
can  be  tested.  This  system  —  niinicly,  the 
adjusting- screws  and  top  crosshcad  —  is  sup- 
ported  upon  the  H'aineivorl;  of  1-bcncns  fonning 
tbe  ])latform.  Beneath  the  lop  crosshcad  is  a 
second  croftshead,  also  supported  on  two  screws, 
wliidi  ui-c  placet!  inside  the  ailjusttng-screws. 
Tliew!  screws  extend  downward  through  the 
platform.  an<l  are  attadied  lo  two  woiiu-geara 
firmly  secured  to  the  under  aide  of  the  bottom 
framework.  The  worni-geani  may  be  ruLutiKl 
in  either  direction,  at  the  ])leii»urc  of  the  op- 
erator, by  means  of  the  licit  iind  gears  at  the 
right  hand.  The  worm-gears  and  screws  form 
the  Btra  in  log- mechanism,  capublv  of  applying 
any  stress  up  to  two  huwlred  Ihoasnnd  iiounds. 
Great  can-  la  taken  in  the  constructioo.  so  Uiat 
HO  purl  of  this  raechaniam  whatsoever  shall 
toucii,  or  in  ain'  other  way  come  in  contact 
with,  the  pliiifoim,  save  solely  and  simply 
throngh  the  in»eciiiien  to  be  tested :  conae- 
qiiently  all  the  stress  produced  by  the  ei-oss- 
head  on  tbc  plntfurm  iniiiit  necessarily  jmss 
through  the  specimen :  and  only  thi^  amount, 
and  no  more,  can  bo  estimated  on  the  weighing- 
bean). 

A  part  of  the  scale  system  may  be  seen  in 
tlie  front  of  the  cut :  Ihc  end  of  one  of  the  large 
kver*  fstending  under  the  platform,  and  two 
smidlcr  ones  carrjing  the  stress  from  the  end 
of  this  lever  to  tlie  beam.  t)vct'  the  larger 
one  of  these  levers  are  four  small  columns  sup- 
porting a  handle  and  lever.  This  apparatus 
is  a  testing-machiui'  in  miniature.  The  Ibll 
power  of  the  machine  may  be  used,  having  a 


capacity  of  two  hundred  thousand  jiounda, 
reading  to  ten  pounds,  and  accommodating 
specimens  up  to  ten  feet  in  length  ;  or  by  means 
of  the  lever  a  force  of  ten  thousand  iiounda 
may  bo  eicerted,  reading  to  half-|K>mids,  and 
accommodating  spedmens  up  to  five  feet  iii 
length. 

The  platform  of  the  maeldne  occupies  con- 
siderablu  space,  being  some  t«'n  feet  long  by 
six  feel  in  width.  As  Uiis  platform  is  sup- 
ported on  the  scale,  any  weight  which  is  placed 
on  it  miwl  be  lelt.  by  the  beam;  and,  in  order 
to  tcKt  the  mucliinc,  idl  that  is  necessary  is  to 
pile  on  the  platform  a  series  of  standard  test- 
weights. 

Fig.  ^  is  a  transverse  section.  Here  tbeleigs 
arc  shown  supporting  the  beams  in  the  same 
way  as  in  the  previous  drawing.  The  lower 
crosshead  screws,  k  ft.  carry  the  crosshcad 
C,  while  the  screws  A.  carrying  the  upper 
head,  are  in  front  of  the  columns  j  j.  At 
the  left  may  be  seen  Uie  driving-appiiratus  for 
ftirnisbing  the  ]>owcr  to  the  lower  crosshead, 
the  bell  i'  being  iirranged  to  slide  to  and  l>o 
on  a  tight  and  loose  pulley.  The  tight  pulley 
conveys  the  motion  of  llio  belt  to  the  top  driv- 
ing-shaft. On  this  shaft  there  is  a  set  ot 
three  gears,  arranged  in  a  manner  very  simi- 
lar to  the  back  gears  of  an  ordinnrj'  lathe,  by 
means  of  which  three  different  spei-ds  may 
be  communicated  to  the  main  driving-shaft,  t. 
Just  lo  the  right  of  these  three  gears  may  bo 
seen  aselofrevcrslng-gears.  so  arranged,  that, 
by  throwing  a  lever  to  and  fro,  the  crosshead 
may  be  run  either  up  or  down,  at  the  will  of  the 
o|ierator.  On  the  driving-shaft,  I,  are  placed 
two  worms,  cut,  respectively,  right-handed  and 
left-handed.  These  match  in  the  correspond- 
ing worm-gears  which  are  placed  at  the  bottom 
of  the  screws  ft  and  k-  The  main  screws  arc 
cut  right  and  left  banded,  so  as  to  turn  in  oppo- 
site directions,  neuUalijEing  all  the  frictionnl 
stresses  of  the  crosshead,  and  picvcnting  any 
tendency  to  twist. 

I'erhaps  the  action  of  the  machine  can  bo 
well  understood  by  su|)|)oaing  u  test-piece  in 
tension.  The  piece  !*  secured  in  the  top  cross- 
head,  B,  by  wedprs;  Hie  other  end,  secured 
to  tlie  lower  crosshead,  C,  thereby  forming  the 
only  connection  between  the  platform  and  the 
driving-mechanism.  As  fast  as  the  screws  an: 
turned,  stress  is  exerted  on  the  specimen,  which 
is  communieaied  to  the  platform,  and  weighed 
by  means  of  the  beam  at  the  left  hand. 

The  results  of  tests  are  so  birgeh'  deiwndent 
upon  the  skill  of  the  operator,  that  very  natu- 
fally  much  hesitation  has  been  felt  in  accept- 
ing them  as  conclusive.     It  h.ts  been  tho  aim. 
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In  tli«  design  oC  the  pn'Miil  loneliiitc,  that  M 
fu-ttx  po«il>lc  Ihc  tnneliiiti:  shotiM  do  it»  own 
work,  thereby  eliminating  Trom  the  r«tttill  nil 
persona]  cquntion ;  uid,  stippoeing  the  mftdtino 


of  Uic  machine  «oincitk'  with  tlio  axiii  or  the 
spevinK-n.  In  making  «xpcnin«ntH  on  urrotight 
iron  nnd  stcd.  tind  upon  otlivr  maturinlii  whieh 
are  more  or  less  or  a  ductile  diaracter,  this 


F».3, 


10  be  once  correct,  all  snbaequent  records 
should  be  corrwi  media nically.  One  of  ihe 
greatest  obtttack-ii  to  making  accurate  teats  has 
been  tile  fe-iLsibdily  of  making  tlie  axis  of  stress 


objection  Is  not  a  Mriona  one.  an  It  fntmduccs 
bill  a  Alight  error  in  Ui«  rcsiiIlK.  In  experi- 
ments on  cant-iron,  <t!u<t-ilcpl,  or  mnterlnls  of 
a   brittle  chaniclvr,  the  xlightcet   eros^-stiain 
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TiLiaLcii  Clw  nanlts,  fntrolucing  •trcuKOK  inlo 
tim  t«^st-p{eo6  which  produce  mi  vfTv^cl  not  to 
be  cnlciiUUid  upoo. 

Br  referring  to  Gg.  2,  a  device  for  coabling 
the  machine  to  automntically  centre  the  test- 
piece  may  bo  understood.  The  top  and  tlie  bot- 
tom crossheads  have  in  their  ceutrea  a  large 
Bpberioal  coDcaviQ-.  This  concavity  contains 
ft  segment  of  a  sphere  in  which  the  n«dgea 
for  griping  the  teat-piece  nri?  placed.  The 
sphcriuul  aegmeiit  in  iiiucle  of  steel  tiirued  tuid 
polished,  und  the  eoncuirity  i»  lined  with  the 
bc»t  unti-rricliiin  iiiel:il.  Any  cccuntrie  iitroM 
swings  the  segments  in  their  socicets.nnii  cnnses 
the  axis  of  stress  in  the  machine  to  coincide 
with  the  axis  of  the  test-piece.  The  spherical 
Mgmcnis  weigh  nbout  two  hundred  pounds. 
They  are,  however,  carefully  supported  on 
India-ruhber  springs,  so  as  to  eliminate  as  far 
as  possible  the  weight  of  the  segment  from  the 
fHctioii  in  its  socket.  But  supposing,  under 
ttie  most  unfavorable  circumslanees,  the  whole 
wL'ight  of  the  segment  does  come  on  the  joint, 
the  coclHcient  of  friction  is  not  over  two  prr 
cent :  coniwciiicutlj'  a  miisimum  eross-stniin  of 
four  pounds  on  the  test-piece  will  cause  the  st^- 
mcDt  to  swing,  and  to  ndjust  itself  to  the  axis 
of  stress  through  the  piece.  As  this  weight  of 
four  pounds  is  less  than  half  the  least  reading 
of  the  poise,  it  may  be  assumed  to  prodrice  no 
sensible  effect  on  the  piece  to  be  examined. 

The  most  of  the  testing- maebines  now  in 
use  require  a  careful  preparation  of  the  test- 
piece  ])reviona  to  an  esaniinaiion.  If.  forex- 
um[)le,  it  is  wished  to  ascertain  the  stn-uglh  of 
an  l-beani  or  of  a  ehunncl.  it  is  netvssary  to 
send  the  shape  to  ihi^  mac! line- shop,  and  |i!un« 
n  piece  of  one  or  two  inchw  in  area.  This  re- 
quires mucb  lime  and  exiK-nnc.  The  specimen 
is  then  sent  to  the  testing-machine  and  broken  : 
and  what  is  obtained?  Simply  the  result  of  a 
piece  cut  fh3m  the  shnjie,  which  may  or  may 
not  give  a  fairknowledgeof  the  actual  strength 
of  the  niemlier  in  question.  What  is  wanted 
at  the  present  lluie  is  not  the  strength  of  a 
carefully  pre  [lured  test- piece,  broken  under  Bp&* 
cial  cireumHlaitces,  but  of  the  actual  liar  just  as 
it  ComuM  from  the  I'olU  in  the  mill  iLielf.  The 
Bphcricmt  segmetilM  in  iJie  crottslieads  of  the 
Fairbanks  losling- machine  have  four  sides  in- 
clined at  an  angle  of  aiioul  twelve  degrees  to 
the  axis  of  the  machine.  Two  of  these  sides 
are  curved,  and  two  are  straight.  By  using  a 
number  of  wedges  with  backs  corresijondinglj- 
cun'ed  or  straight,  any  piece,  of  whatsoever 
•ectlon.  may  be  completely  sunoundecl  by  the 
wedges,  and  gri]>ed  on  all  sides:  so  that  a 
clianoul.  an  angle,  and  I>heam.  a  T  or  a  star. 


or,  iniWd,  any  of  the  tihapei  now  rolled  in  the 
mills,  may  ix^  plac-cd  in  tlie  machine  and  broken 
in  fuli  nixc. 

Much  time  and  labor  have  been  spent  to 
accomplish  the  power  of  nulograptiically  re- 
cording, at  each  instant  of  time  duriug  the  ex- 
periment, the  amount  of  Stress,  nod  the  effect 
produced  thereby  on  the  specimen.  To  the 
best  of  the  authoi''8  knowledge,  Professor 
Thuraton  of  the  Stevens  institute  was  the  llrsi; 
to  originate  the  Idea  of  making  a  tcsling-ma- 
ehine  in  sueh  a  manner  as  to  record  graphically. 
In  187li,at  the  Centennial  exhibition,  Professor 
Thurston  exhibited  a  m.-idiine  designed  to 
make  tests  in  torsion  nud  to  record  the  action 
thereof.  Aa  a  matter  of  history,  it  may  be 
Stated,  tliat,  while  engaged  in  examining  mate- 
rial for  the  Kast  River  bridge  in  1877,  the  au-  . 
thor  designed  and  built  the  Srat  testing-roaohina 
to  autographieally  record  results  of  the  ex|>eri- 
ments  in  other  stresses  than  that  of  torsion. 
While  this  machine,  beiug  the  first  of  its  kind, 
was  necessarily  crude  and  Imperfect,  ft  gave 
for  Home  years  very  satisfactory  results,  and  is 
still  in  use  by  the  Bridge  company.  While  the 
present  machine  is  essentially  different  fW>m 
the  one  just  mentioned,  the  principles  employed 
are  the  snme  ns  those  devised  for  the  Kast 
River  bridge. 

Bcferring  to  fig.  2.  it  will  be  seen  that  tlie 
battel^  O  is  attached  to  the  top  of  the  adjusU 
ing-strews  hh.     These    screws    are    carefully 
insulated  from  the  rest  of  the  machine.     As^ 
soon  aa  the  test-piece  is  placed  lu  the  top  crow- 
head,  it  becomes  thereby  connected  with  tha 
battery.     On  the  lower  end  of  tiic  specimen 
may  be  seen  a  small  clamp,  carrying  an  ciectro- 
magncl.     One  end  of  the  wire  of  this  magnet 
is  in  connection  with  the  specimen,  while  the  { 
other  end  of  the  wire  is  joined  to  a  little  bind- 
ing-screw on  top,  to  which  the  other  polo  of] 
the   battery  is  attached;    so  that  the  cuTrenCj 
actuating  this  magnet  flows  through  the  test-1 
piece  under  examination.     Ft  will  ulsn  be  secaj 
that  the  magnetic  chilch.  m.  for  holding  tha] 
driving-belt  on  the  light  pulley,  is  also  included' 
in  this  part  of  the  baltei-y-cireuit.     When  the' 
rupture  of  the  test-piece  occurs,  the  current  is 
braken,  the  magnetic  clutch  is   released,  the 
belt  slides  by  means  of  the  eounterjioise  weightj 
to  the  loose  pulley,  and  the   testing -machinQ  [ 
stops.     On  the  top  of  the  specimen  nearest  t©, 
the  upper  crossbcad  is  attached  a  M:<K>nd  clamp, 
canying  a  small   sheave  or  pulley.     Around 
this  pulley,  paiallel  to  the  specimen,  and  at^ 
lached    to   the   armature  of  llie  lower  clamp  I 
magnet,  passes  a  llexlble  atccl  Ukpc,  y,  that]  I 
after   i>a9sing    alongside    the    specimen,    runsi 
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down  to  II  pencil  or  Btylogrnpliic  pen  that  ia 
cnrrici)  on  nsliding-lrnck  placed  over  a  metal 
cjlindcr  carrying  a  sheet  of  cross-section 
pnpcr.  It  is  obvious,  (bat,  aa  fast  aa  tbe 
specimen  elongates  under  Ihe  action  of  il>e 
Btreas,  Ihe  pencil  Is  drawn  aloug  llie  vaya  of 
the  cyiinder  parallel  to  iUt  axis. 

FIga.  3  and  i  shoir  tlio  Imam  and  i«gi»ler- 
fl^-cjlfnder.  In  fig.  :i  it  will  Iw  Keen  that  tbc 
beam  consists  of  a  Kiiiglv  hnr.  MiiKlnincd  on  n 
stand  at  one  end,  and  enclosed  in  a  guarfl  at 
tbc  other,  Khilo  on  this  beam  there  rests  a 
■Hrmicirciilarbrass  box  forming  a  poise.  Along 
tbc  top  of  tbe  beam,  there  U  cut  an  exceedingly 
fine  rscic ;  and  the  motion  of  the  poise  Is  ob- 


tho  motion  of  the  poise  nitb  tbe  motion  of  tbe 
cylinder  exactly,  so  that,  in  a  given  travel  of 
the  poise  along  tlte  beam,  tbc  t^'linder  may 
moYe  a  corresponding  quantity.  Of  course, 
the  ratio  between  the  two  movements  is  simply 
a  matter  of  proportioning  so  as  to  accommo- 
date tlte  ordinary  crosa-seotlou  sheet  to  the 
circuni  fere  not!  of  tlic  cylinder ;  but  an  exact 
and  eon»tnnt  I'litio  h  a  very  important  point. 
Inside  of  tbc  poiitc  are  two  large  wlweb,  about 
right  inches  in  diameter.  Tlie  vrhcc)  placed  in 
front  is  graduated  with  a  scries  of  numbers. 
Tbc  pinion  carrying  tbe  poise  along  the  beau 
ia  an  inch  fn  circumference,  and  conscqiienllj'  a 
single  revolution  of  the  pinion  carrice  the  poise 
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taiuRcl  by  9  pinion  ptnceil  inside  of  tbe  box  and 
gearing  into  this  rack.  At  tbe  end  of  the  beam 
may  bo  accn  the  mercury-cops  for  making  an 
electrical  cooneetion  as  the  beam  rises  and 
falls.  Tbe  operation  of  this  piece  of  apparatus 
is  snbstantiallr  as  follows,  Tbe  elocfc-work 
motor  contained  In  the  (loiae,  for  driving  It  to 
and  fro  on  the  beam,  is  connected  with  the 
mercury-en  pa  by  mcuna  of  some  brass  strijis 
placed  In  llu:  rear  of  the  beam.  These  strii>s 
are  connocterl  with  two  electro-magnets  on  the 
Inniile  of  the  poise :  consequently,  when  the 
beam  either  rises  or  falls,  one  or  tbe  other  of 
tlie  magnets  is  excited,  the  corresponding  train 
of  ciock-woric  is  thrawn  into  action,  and  the 
poise  rolls  to  and  fi'o  until  a  b.ilanco  la  re- 
established. This  motion  of  the  poise  to  and 
fro  on  the  beam  ia  exceedingly  simple,  tbe 
kootty  part  of  the  jiroblem  being  to  con-elate 


one  incb  along  tbe  beooi.  The  front  wheel  is 
secured  directly  h>  tbe  pioioD-abatt,  so  that 
there  can  be  no  back -lash  between  the  two ; 
and,  being  eight  inches  in  diameter,  one  revo- 
lution of  tbe  pinion  causes  this  dial-wheel  to 
travel  twenty-flTO  Indies  of  circumference.  A 
motion  of  one  tncfa  along  tbe  beam  corresponds 
to  a  weight  of  four  thousand  pouml.i.  Tbe  dial- 
wheel  l>eing  eight  inches  in  diameter,  and  sub- 
diviileil  into  four  hundred  partn,  each  of  these 
pnrtscorrcsponds  to  ten  thousand  i>ounda.  Tbe 
rear  wheel  of  tlie  poise  is  constructed  in  pre- 
eiscjy  tlic  same  manner  as  the  front  wheel, 
excepting  that  the  marks  on  the  dial  are  re- 
placed by  little  strips  of  India-rubber,  so  that 
tbe  wheel  presents  a  series  of  teeth  alternately 
made  of  India-rubber  and  of  brass.  On  this 
wheel,  there  presses  a  brass  commutator- strip, 
so  arranged  aa  to  include  tbe  cylinder  in  its 
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electric  circuit.  As  soon  as  llie  pois^  cotn- 
inc&cc«  to  move  along  the  beam,  this  wheel,  witb 
its  insulated  spaces,  commcuces  to  turn  under 
its  commutator-atrip ;  and  witli  every  passage 
of  a  tooth  under  the  strip  a  current  passes  into 
the  cylinder.  Inside  of  tlie  cylinder  niv  two 
toothed  vrheeU,  mountml  on  tlic  ountrut  nhall, 
and  capable  of  being  nitt-licUHl  round  by  iiioiins 
of  a  littlff  lever  urin  and  piiirl,  o|>vmlvd  i>y  n 
magnet  placed  (Iir«.-ctly  under  each  of  the  vrbecls. 


locked  up  in  a  way  to  lie  absolutely  esttirior  W 
any  control  on  the  pnrt  of  the  operator. 

An  old  proverb  has  said  that  '  the  proof  of 
the  pudding  is  in  the  eating.'  In  lig.  -i  may 
be  seen  a  half-dozen  curves  corresponding  to 
fts  niaiij'  test-pieocs.  The  vertical  scale  gives 
Hut  stresses,  while  the  horizontal  scale  gives  the 
normal  siretcheii,  of  the  pieces  under  exami- 
niilign.  Tlic  ttvo  slei-l  citrvesi  bear  to  each 
other  It  strong  rcm^mblance.     Rach  eommences 
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On«  of  tbcse  wheels  is  intended  to  drive  the 
cylinder  in  one  direction,  and  the  other  in  a  con- 
trary. One  elect TO-mngoei  is  connected  witli 
the  mercury  on  the  bottom  of  the  beam,  and 
the  other  in  the  merciiry-cup  on  the  top.  As 
a  consequence,  as  soon  as  the  beam  makes  con- 
nection witti  either  otip.  the  poise  coinnicnees 
to  travel:  the  oon-espondirij;  electro- magnet 
act«,  and  rotuteit  thi-  cylinder  in  one  way  or  the 
other.  The  cjlinder  might  be  placed  in  New 
York,  and  llic  registering- cylinder  in  Cincin- 
iiuli,  and  the  two  woik  absolutely  in  harmony 
with  ciu'li  other :  so,  should  it  ever  be  deemed 
oxiiudient,  the  cylinder   may  be  cncloBod  or 


with  a  line  slightly  inclined  to  tlie  axis  of 
stress  at  a  constant  tangent.  As  soon  aa 
the  elastic  limit  is  reached,  a  sudden  iK>int  of 
inflection  occurs.  Very  soon,  however,  t]ier« 
is  a  soL'oiid  point  of  iulh'cl.ion,  and  Ihc  curve 
takes  DM  a  piirulH)li(,!  form.  The  r led  curves, 
as  well  as  that  given  by  the  specimen  of  Ulst«r 
iron,  may  lie  ttiliin  to  be  typical  forms  obtoine  ' 
iVoni  the  inuttTiiil  which  is  nearly  homogeneous^ 
Tbc  lineii  fire  quite  true,  and  without  any  spe 
cial  irregularities,  until  the  maximum  stress 
reached,  shortly  before  Uie  specimen  breaks. 
The  stress  then  comnienees  to  decrease,  owiii_ 
to  the  mpid  reduction  of  »reik  of  the  pieco^ 
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and  with  tlw  reduction  of  the  stress.  th«  curve 
drojiK,  until  very  shortly  the  specimen  is  rup- 
tured, nud  tliG  HpiiaratUB  comes  to  a  standstill. 
Tiic  other  three  curves  are  tlioac  given  by  a 
piece  of  hoilcr-plate  aud  of  a  specimen  of 
muck-bar.  and  are  very  good  examples  of  the 
value  of  the  aiitograpliic  method.  As  1*  wt>U 
kuown,  both  boiler-plnte  mid  mijck-tiiir  are 
decidedly  iioii-hoinogencoiw  ;  nml  iw  n  remilt 
we  huvc  c'lin'f'K  hcrl^  that  nrc  exceedingly 
irrO(tu!ur,  capccinlly  nfler  passing  the  clastic 
limit.  Wliilc  thcv  bear  a  general  resemblance 
t«  the  ]>rcviou8  ones,  thoy  are  flill  of  iwint* 
of  iiiHcction,  turning  and  twisting  nbotit.  and 
giving  one  an  idea  tbal  the  H|>ec[tiien  consisted 
of  u  bundle  of  threads  or  fibres  which  gradually 
parted  under  the  action  of  the  stress,  giving 
any  thing  but  a  constant  and  uTilfomi  action. 

In  concliisiou,  a  word  a»  to  tlir  practicnl  uc- 
CMVacy  of  Uie  lever  tCMtiiig-tntichitic  muy  not  be 
out  of  place.  The  mai-hinc  under  coi)«idcr:i- 
tlon  has  bccu  nutijcetcd  to  scveix-  nse  for  ne.irly 
two  yean*,  during  which  time  its  sensitiveness, 
even  when  londcd,  has  not  risen  so  high  as  the 
U-asl  rending  on  the  poise.  From  this,  and 
fri)ni  long  practice  in  similar  scalo-work.  it  may 
be  njifily  iitated  that  the  testing- machine,  with 
proper  care,  may  have  an  exceedingly  long  life. 
The  sitainment  of  absolute  accuracy  in  any 
department  of  Invest igntion.  would,  if  it  were 
possible,  be  an  extremely  dcsirahlc  rrsnlt :  yet 
even  our  best  expcrinicntK  arc  ulniply  cIomc  iip- 
proximatioiia  to  the  tnitb,  and  it  will  bo  granted 
that  It  Is  dexirnblc  to  make  all  of  onr  improve- 
ment.') en  mine  nun  rate  towards  an  absolute  stand- 
ard of  a<!(;uracy.  It  is  of  no  importance  to 
carry  the  wHg'liing-iiower  of  the  testing-ma- 
chine beyond  the  jiossibiUty  of  the  measure- 
ment of  the  bar.  I-'or  example:  supposing  the 
t««t*  most  frequently  made  are  those  of  bars 
liAviog  about  a  square  inch  of  cross- section. 
In  A  piece  of  iron  an  error  of  a  ihousiindih  of 
a  square  inch  of  crosii-sei-tion  corresponds  lo  n 
possible  inaccuracy,  in  Ihe  stress  produced  ou 
tie  bar.  of  fifty  |ionniU  ;  witile  the  correspond- 
ing quantity  in  a  slccl  bar  correB[>onds  to  about 
•evenly  to  ninety  (Kiunds.  There  are  very  few 
latheK  in  the  countrj-  in  which  it  is  possible 
to  turn  a  bar  so  exactly  that  It  shall  be  per- 
fectly round,  and  that  there  shall  be  no  varia- 
tloD  from  one  end  to  the  other  of  more  than  a 
thotisandlh  of  a  square  ineh.  There  are  few 
men  that  are  capable  i>f  munipnialing  any  Inthn 
to  produce  such  a  n-snlt;  and  there  arc  still 
fewer  gauges  Ilwt  arc  capable  of  mcnguring 
even  a  perfect  bar  »o  as  to  escliide  Uic  jjossi- 
bllity  of  ail  error  n«  great  as  a  thousandth  of 
a  square  inch.     Now,  if  it  be  impossible  to 


measure  our  bars  to  within  an  error  of  fifty 
to  a  hundred  pounds  in  the  testing-mai-.liine,  is 
it  of  any  importance  to  refine  the  machine 
beyond  this  reading?  In  the  lever  nystcm 
of  testing-machines  it  is  perfectly  possible  lo 
obtain  a  macliine  which  will  uniformly  and 
constantly  give  readings  which  shall  not  have 
a  greater  variation  than  from  five  to  twenty 
pounds;  and,  ifour  bars  oau  only  be  measured  to 
fifty  or  a  hundred  pounds,  would  it  not  be  wiser 
to  spend  money  in  refining  the  gauges  rather 
than  in  n-lining  the  machine?  Again:  when 
the  consideration  of  the  tests  on  the  fiiU-Hixed 
members  occurs,  or  bars  direct  fj-oni  the  rolls, 
earning  with  them  the  scale,  and  other  impcr- 
feclions  from  the  mill,  the  possibility  of  meas- 
uring to  a  thousandth  of  a  square  ineh  becomes 
absurd,  and  two  or  three  hundi-cdtbs  is  the 
neare.st  approximation  that  can  be  made.  In 
making  a  lest  of  an  onllnary  I-bar,  of,  say. 
live  or  six  inches  of  cross -s eel io n ■  it  is  certain 
that  tlie  liar  has  any  thing  but  an  absolutely 
uniform  section  from  end  to  end  ;  and  how  long, 
muy  it  bo  naked,  would  il  take  lo  measvne  thai 
bar  from  end  to  end,  so  lli.at  the  lea-st  croas- 
Bcelion  could  be  obtained  for  the  record  ?  And 
again  :  in  actual  ex|>erieucc  it  has  been  I'rc- 
qucntly  found,  that,  having  obtained  what  is 
supposed  to  be  the  least  cross- sect  ion,  the  test- 
piece  may  break  in  a  totally  different  place. 
It  will  be  conceded  tliat  practical  engineers 
care  very  little  for  test-records  beyond  the  hun- 
dredth's place  of  figures  ;  and  what  the  country 
wants  nl  the  (iresent  time,  is  not  so  much  test- 
ing-mac  bines  constructed  with  a  theoretical 
rclincmcnt  of  accuracy,  as  a  large  number  of 
praclicni  machines,  so  that  one  may  bo  located 
in  every  Iron-works  in  tho  country,  and  means 
to  carrii'  on  Ibe  experiments  and  to  obtain 
from  these  machines  a  practical  knowledge  of 
what  America's  constructive  materials  really 
are.  A.  V.  Aniiorr. 


JfEW  METHOD  OF  MOUSTISG  REFLEC- 
TORS.* 

It  is  well  known  to  nil  who  have  given  at- 
tention lo  this  subject,  tliat  the  optical  jjcrform- 
nncc  of  great  re  fleeting-telescopes  has  not 
been  proportional  to  tlieir  size,  and  that  the 
mecbauical  difficulties  of  keeping  a  large  re- 
flector in  proper  figure  In  dilfei-ent  positions 
have  been  apparently  insur  mount  able.  A  plan 
of  aupt>»rl!ng  a  large  mirror,  devised  by  Mr. 
Henry,  has  been  adoplc<l  in  Paris,  which  it  is 
ho|>e(l  may  obvialu  Uiis  dillicully.  It  consists, 
!u  principle,  in  supporting  the  mirror  ujion  a 

■  EllmQUd  troiD  b  rv»rt  lo  U^v  uerrTtftrT  of  Ibo  nilvx  on 

ImprrrTriurnU  III  luimchimifuj  IniirnmonCB. 
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second  surface,  ground  U>  fit  it  ifiih  acwireey 
when  the  mirror  is  in  pfojier  Hhujiti.  If  ihu 
mirror  rc^tiKt  directly  in  oonliiot  with  this  ecoond 
Kurfnci;,  no  advnnliigv  would  he  gitinmi,  sion 
Ihi'  bnckinj;  itii«irwonld  bend  as  readily  as  the 
mirror.  Thorcforo  between  the  two  is  inserted 
a  thin  stratum  of  some  clastic  substance.  Mr. 
Uenrj-  has  found  a  fine  sheet  of  flannel  to  give 
tbe  beat  resnlta.  The  effect  of  the  sheet  is 
to  dlrainish  the  flexure  of  the  mirror  by  a 
fVaction  depeodiftg  on  Its  stifTness  and  on  the 
elasticity  of  the  flannel.  Thenr«tically  it  may 
be  conitidcred  imperfiict,  licoinsc,  in  onlcr  to 
act,  «onic  Ktiirii<r*4  l»  n'qiiired  in  the  mirror 
iUclf.  A  (lerft-ctly  Bcsiblc  min-or  would  bend 
ju»t  as  much  with  the  flannel  as  without  it. 
But  the  flexure  of  the  mirror  can.  it  appears 
to  me,  bo  reduced  to  quite  a  small  ft-action  of 
its  amount.  Moreover.  1  se«  no  insuperable 
objection  to  the  aopeiposition  of  two  systems 
of  tli«  kind ;  the  mirror  reiiting  ujion  a  stilf 
disk,  which  is  itst-lf  .tupportnl  upon  a  second 
one.  This  plan  huH  bet^n  entirely  siiocessful  in 
the  cimcs  in  which  it  bus  been  applicH).  Mir- 
rors up  to  twelve  inches  in  length  show  not  the 
slightest  Oexnrc  when  moved  into  all  practical 
positions.  Unfortunately  it  has  not  yet  been 
Uied  with  reflectors  of  a  larger  size. 

SiHON  Newcouv. 


AFTER-IMAGES. 


Tbat  one  cannot  wtll  contribiile  to  n  subject  un- 
less he  know*  sonii^th  big  ot  111  literature  ID  llliiitint.crl 
&frc«li  In  ■pRinsiakliignrliclffby  Mr.  Sydney  Hodxet, 
In  the  Ocloher  tiumtwr  of  llip  SlnttrfntK  cenlarg, 
on  '  Atlcr-iius^cs.*  Mr.  Ilotlgvi  liu  djacovereil  for 
himMtfihc  fact  that  IliRallrr-tmnKnuf  bright  objects 
arc  In  sencrnl  otoritd,  >mi  ibnt  U>py  change  color  ss 
Ihvy  sriulually  fsJo  awsy  in  lliu  (tiirk  lidd  uf  Tiaion 
when  tlie  eyes  h»ve  l*«n  covered.  He  ha»  very 
caTcfully  obMtvH  llic  phcnomenA  In  hli  own  ciuc; 
and  lie  canto  to  the  conclusion,  (hat.  In  all  case*  of 
»ucli  a/t«r-ln>im*s,  "  the  color  ot  tL«  inisge  1*  iiro- 
diiced,  not  liy  tli«  tint  of  llie  object  we  look  at,  but 
liy  the  amount  of  light  thrown  on  the  retina,  ciiJier 
by  thir  grratcr  or  lea*  lnl«niilly  of  liuht  In  llir  object 
Itjielf.  i)r  by  ibo  amoarit  tit  lime  during  which  une 
look*  at  lu"  This  Tcniarkable  raiult  it.  faowevcr. 
rescbcd  by  cxpetiuicnis  that  cannot  prove  It:  tor  In 
all  of  Iheni  Ihc  condition*  am  tno  complex;  njtm«1y. 
In  all  th«  important  cases,  uurex|)erimenler  observed 
the  brtgbc  object  faracouipiirntlvely  loitglimetwfurc 
coretlng  the  cyc«.  The  eoininnn  ihenry  o(  tlicw; 
pbenomeoa,  howevfr,  sstume*,  mat,  after  sncli  a 
CMillnned  observatlou,  the  causes  of  the  colors  in 
tb«  a(tCT-tnui!e  ar«  decidedly  conipl*i;  and  lli*ir 
complexity  rosy  lie  *urh  u  t»  rrndr-r  a.  complete 
explanalloR  of  Itis  plienonirnit  n  holly  Im[>ouili]e. 
TlMrelor*  the  only  simple  way  tu  i<ei;iu  obeorvliiK 


tlie  pbcBomena  I*  to  KCt  InstantanMusly  pmducod 
afisMiBaf^es,  and  to  otnervs  (be  onler  of  colors  In 
tI>eiB  as  ibey  disappear:  for  the  common  throry  U 
tnlntanttslly,  (bat  the  separate  nrrromi  rlcnipnt*, 
wbatarsriboT  are,  that  respond  to  ib^dlllertui  wiive' 
lengths,  or  that  produM,  wlten  excited,  the  ihrvs 
primary  cotor^sensa lions,  reeoi-or  from  the  after- 
cllecia  of  excit«m«nt  with  dlltorcnt  degtcei  of  rnpld- 
liy,  and  attain,  tf  conilnuonsly  oxclud.  yloid  lo 
cxhausUon  with  Tsrious  d«$;re«s  of  speed;  so  that 
(be  eutor  of  the  after-Image  at  each  inttanl,  ilnce  It 
most  depend  on  the  mixture  of  the  dll(«n:nt  oftcr- 
cfTeets  In  the  dltferont  clement*,  mu*t  vary  as  IhtSS 
(i|«ni«nu  return,  e«ch  at  its  own  rate,  to  the  condl- 
llon  ot  real,  and  must  so  dtrpend.  nut  only  on  the 
rates  o(  reeo*<fy  of  each  clement,  bnt  also  upon  tbe 
defcroe  of  cxhauitlon  that  each  •lomcnt  lia*  ui»d«r- 
^oue  during  Uie  time  of  tilmulus.  Ilence  th«  liBI- 
plest  case  would  be  the  one  where  tbe  degree  of 
prctlou*  excitement  wa*  a*  M-jriy  a»  postlble  equal 
for  the  different  element*,  —  a  case  Wblcb  would  be 
reallted  best  (hrougli  mum«ulary  sdmulus.  But  U 
the  slitnuluB  Is  continued  ten  or  twenty  seconds,  then 
lln!  nftcr-imisc  will  be  further  nflectcd  by  the  rale* 
at  which  the  dlftcrcnt  otooisnts  bsre  tended  to  got 
eshsusied;  and  If  these  races  sr«  Uiemselvs*  quits 
different,  as  In  likely,  then  tb«  after-image  will  be 
dclemiined  In  Its  lucccsiivc  colon,  not  only  by 
the  itlffcrant  rate*  of  aubstdence  of  excitement  In  tbe 
elements,  but  by  tbe  dtlTerenl  degrees  of  prevluUJi 
eihauslfon;  and  all  tlii>  may  ponlhly  so  complicate 
things  s*  to  make  tbe  ptienoroena  of  tbe  after-linage 
(ccm  wliolty  out  ot  relation  tn  ibc  color  of  the  origi- 
nal object.  And  Ibui  any  «uc-li  ualfonnlty  as  our 
author  notices  will  be  of  Utile  wotili,  unless  we  know 
juit  llie  condUloii*  of  lime  and  lllamlnatloB,  and 
uiileiin-eobserTe  tliciemiu  with  very  msny  persons; 
and  even  then  the  facts  may  turn  out  to  he  too  ooBu- 
pl«x  for  us  to  exptsin,  so  (list  no  tight  will  bs  thrown 
by  them  on  the  Ibuiwy  of  after-image*. 

All  this  Mr.  Hodgcji  ctmid  have  found  stsl«d  or 
Implied  In  many  place*.  The  phenomena  bare  bsan 
much  ubterveil  snd  discussed.  Hehiiholts  gives  the 
older  lltctaiure  in  {23  of  his  rliyildopcal  optka. 
and  himself  declares  that  It  l>  impoaslble,  l)y  rcaton 
ot  the  complexity  of  the  phenomena  of  failKiie,  to 
give  acompletu  explanation  of  ibete  plisiies.  \Vundi, 
In  the  PAys(ofoj7UcAe  pt^tholor/ie.  while  nut  agree- 
ing OS  to  tbe  theory  with  Ilelmbollx,  still  bold)  to 
an  enplannlion  Romewhat  iinatojnua;  and  he  conitd- 
ers,  Ihal,  lu  avoid  confusion,  one  must  clearly  sepa- 
rate the  case*  ot  Instantaneous  slimulall'.'ii  from  tlie 
mom  complex  ones.  In  whidi,  a>  he  implies,  fuilgue 
and  oiher  causes  may  affect  the  phenomena  (Op.  etl., 
bd.  I.,  p.  438.  of  U  ed.).  But  of  «ueU  aeparatloa 
our  author  1*  Ignorant,  and  confuses  all  the  ph«iiom> 
ena  In  one  msas  toother;  *o  tliat  obserrations  that 
might  ea>IIy  bare  besn  made  rvally  valuable  for  the 
Iheorj'  cannot  well  be  used  In  their  prT*eiit  tliapc  at 
ail.  and  can  only  rniie  In  the  casual  reailer'*  mind 
a  false  tiopo  that  a  Uwbos  liccu  found,  when,  in  fact, 
as  ll  t*  tialed,  the  lupposod  law  of  our  author  Is 
false,  aud  Is  at  once  coniradlct«d  by  the  obscrrstloo. 
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■dttcd  by  hlmiwlf  In  a  footnote,  that  Uie  "(oIat 
•|W(;trura  Aar.*  pnvrtiiofl  tlifl  compl«nienUry  color)  Id 
tlio  afttir-Ima^a."  For  If  Iha  •»  couliclciilly  i>rv 
olMliued  l»w  diU  not  turn  om  irun  (or  Bniumted  col- 
ors, tli«  aimplcit  o(  all  (wrcRptlon^  ot  r.nlor,  why  did 
not  our  Biitlior  tiitpecl  thtit  Le  w.u  on  ilAnicrnus 
srnunilV  A*  for  Lbe  rest  of  Ii'ib  arlJcKv  it  is  reiilty  no 
cuiitribution  to  iciencc,  bm  contnint  »ii  eilorl  to  rw- 
[ut«  tlic  ilcictrine  of  fatigue  In  favor  of  sonip  quite 
uiiiulnlllglbln  oxplnnalivn  of  nfc^r-plcliirci,  mid  Co 
cdlfy  tlie  reader  by  ijpMiOrnl  reflectiouB. 

Wq  »,t*  far  from  belii^  fully  |)«rtnHd<.-<I  of  the  (rulb 
of  the  common  theory,  and  baT<i  notliing  ourselrw 
to  add  lo  tho  ilitciianloiL  of  Lbe  subJRi-t,  tAVt  tliu 
proAcini.  iinlu  of  warning!  lo  «ut]tary  ohBervor*  of  mcn- 
lal  iihcriumcitn.  Lut  tu  all  obavrve,  by  all  meaua, 
aiid  indepuntleiilly;  but  Int  n*  know  what  other  peo- 
ple hnvc-  intd.  or  at  Iciuit  whut  the  ];rrali»t  mcti  bsvu 
•lid,  Mr  TIiMlntis  i«  actually  capabio  ot  bolicvliig 
and  *ayinc,  at  Llm  outitei  of  Lf4  article,  such  wordi  aa 
th«Be:  "I  should  add.  tlml  brief  rufpreuces  to  after- 
imageawilh  clo«Rd  eyes  niuy  bn  found  In  nvlmhollx's 
great  work  on  Pliy»ly!ojjlcal  opllcn,  In  Dr.  Foiter'a 
Text-book  of  phyiiology,  uiid  iu  a  few  other  work* ; 
but  Iho  fact  that  neither  of  iliem  eoiilaiiw  aiiy  de- 
tailed experlnienti  (?)siichai  I  am  about  todesL-rlbe. 
tnducci  mo  m  lio|>e,"  etc.  And  thtii  Mr.  Tlodgca 
could  wrilo,  presumably  with  Uelmholti'*  book.  jKI 
and  all.  before  him.  What  bo  is  about  to  dencrilm 
we  have  Indlcnled.  He  looknl  at  n  window,  ami 
then  corrn>d  his  eyes;  nlWrwanJs  he  tried  the  inn, 
coloird  cards,  etc.;  then  he  ashed  two  or  Ihroc  p«oplo 
to  try  similar  esperimenw;  and  then  he  wrote  his 
article.  And  now  who  shall  say  that  every  intelli- 
gent man  nndersiauds  how  \o  use  even  the  hesl- 
knowu  and  bcst-amuged  books?  And  why  should 
the  piiges  of  the  NtneternUi  trnlury  be  lliiis  occu- 
pied ?  JtiHJAu  BorcK. 


LAKES  OF  THE  GREAT  BASIN. 

A»  tha  geological  observation*  aWen  in  n  reecnt 
pq>«r  by  Prof.  E.  I>.  Cope '  relate  to  a  region  sonic- 
whst  fMolliar  to  me,  I  venture  to  oRur  the  following 
caiiim«ntSL 

Under  the  heading  of  'Preliminary  ohserratlons  ' 
It  l«  stated  tbut  tiio  (seologlsls  of  tlie  Fortlelh-parnliol 
survey  have  shown  tlikt  Lake  Bonneville  exi?ite(l 
during  tertiary  time.  It  inusl  be  known  to  every 
one,  however,  who  has  mad  vol.  I.  of  iho  rcporu  of 
Iha  nirvay  mentioned,  that  this  lake  la  there  cJastcd 
M  quaternary:  it  has  been  so  re|;xnled  by  xll  geolo- 
gists who  have  made  any  comiderable  ntiidy  of  the 
aurface  geology  of  Ulab.  J.akc  Lnbontun  is  su|>- 
posed.  with  cooil  reason.  In  have  brien  eonlempnrA^ 
neous  with  Lake  Bonntville,  and  thervfore  also  ot 
quaternary  age.  Recent  ohservnlions  lend  to  prove 
that  the  lail  great  riSR  ot  thc*e  lakes  was  later  thao 
the  greatest  exieusiiFii  of  Iho  Sierra-N'evadn  glaciern, 

<  On  Vtut  tlthcavfihc  rvcont  ancl  pllMcua  J*kc«  <>f  ih*  v4>*iorn 
part  of  lilt  OttM  Iliiain,  snil  nf  lbs  lilabu  iitlucsau  lulls  {Pnc. 

«Md:  luf.  K.  AUuJ..  JuDB,  nan. 


and  perhaps  sjncbraDoua  with  the  Champlain  epodl 
ot  the  Allaniic  oant. 

Lske  Bonneville  waa  not  named  by  the  geologist* 
of  the  Foftieih-purnlld  survey,  «  Haled  by  Prufesaor 
Cope,  but  was  lirst  so  deaignalod  by  Mr.  Gillwrl.' 

The   lift  of   lake»  given   a*   now  ciliting   in  tho 
Lahonlan   basin   should  aino   iticliide  Honey  Lake,, 
Calltomia,  as  the  valley  In  which  it  occurs  tormi>d 
bay  of  the  old  lake  wlih  over  three  hundred  feel  o(' 
water.     A  map,  allowing  (he  outline  of  Lake  Lahou- 
bui  M  recently  determined,  will  ai)i"^ar  In  the  Uilrd 
annual  report  ot  Iho  Tr.  S.  geological  survey. 

The  prediction  "thai  It  will  be  shown  that  a  third 
lake  cKtBled  In  Oregon,  n<.>rlh  of  tlie  supposed  north- 
ern boundary  of  Lake  Lahontau,"  lias  pro\i-d  corntct 
only  In  part.  A  geological  recounolisance  conducted 
by  myself  In  ibis  Pfg.on  In  the  spring  of  1883  has 
shutrn  thai  tlieGrcalltaaln,  north  of  the  bydrographlc 
rim  of  Lake  LsbonUu,  was  divided  during  quater- 
nary time  Into  nol  less  than  ten  independent  hydro- 
graphic  area*,  each  of  which  held  a  take  ot  small 
size,  as  compared  with  Bonneville  and  Lahontau. 

The  Biatcuifiit  ihat  "  the  lukf*  of  the  Great  Basin 
III  Nevada  and  Oregon  diminiBh  in  alkalinity  as  we 
approach  the  SIcn'a  Nevoda  Moiin  tains.''  meets  with 
a  notable  eicepliun  in  Moro  Lake,  C'nllforuin,  which 
Ilea  at  the  luiniediate  ha«e  o(  the  hlgheit  portion  of 
the  nioiintftina,  but  Is  yet,  accorliiig  loan  analysis  of 
its  water  made  (or  me  by  l>r,  F.  W.  Taylor,  («r  mors 
alkaline  than  any  ot  the  lakes  at  the  LahoulAU  bastn, 
rxcopling  the  soda-pond*  at  Kagtown,  Nev. 

Professor  Copa  olao  says,  that  '■  Hie  lakes  most  re- 
mote from  the  mountains  are  not  iiLhabited  by  fish, 
their  only  animal  pojiiilaiion  being  cru>tacea  and  the 
larvae  of  Insects."  Tlial  thl*  conclusion  U  loo  broad 
la  lUustrated  by  the  life  of  Uumholdl  Lake,  which  is 
luhablted  by  both  fish  and  mollusks,  and  also  that  of 
Iluby  and  Franklin  lakM,  nituatrd  still  farther  east- 
ward, which  abound  In  tnollu«C.^n  life.  That  Iho 
frvshuess  of  lakes,  and  couBeriHeiilly  their  inhahita- 
liility  by  fishes  anil  mollusks.  do  nol  depend  on  their 
relation  to  mounlalns.  or  even  on  the  existence  of  an 
oullui,  can  be  shown  by  numerous  enamplcn  in  the 
Great  Basin.  The  only  explanation  ot  the  apparent 
anomaly  of  auenclosedialiO  of  comparative  fraslineu 
(witJi  lew  than  one  |>flr  cent  of  saline  matter  In  solu- 
tion) hi  the  nearly  desiccated  hatln  of  a  far  larger 
lake,  which  never  overflowed,  has  Iweii  snggeited  by 
Mr.  Gilbert."  His  hypothesis  Is,  Ihat  ancli  lake»  owe 
Lbeir  fri-ihticT'!'  to  coinj'-letn  desiccation  and  the  burial 
ot  the  precipitated  salts  beneath  phuai  deposiis. 
When  water  re^oecnpies  such  a  basin,  the  iroprlsoned 
■alls  may  not  lie  redlimlved.  It  is  evident  thai  this 
process  mighl  take  place  In  any  port  of  nn  arid  recion 
like  the  Great  Basin,  whoibor  U  be  near  or  remote 
frotu  moiiniHlii  ranges, 

The  locality  mentioned  on  p,  1ST  as  having  fur- 
nished fossil  remains  Is  Included  within  the  still  dis- 
tinct Iwich-lineB  ot  uii  ancient  lake  which  once  Ulled 
the  Cbrlstuiu  Lake  and  Silver  Lake  valleys,  The 
shells  collected  at  this  locality  by  myself  have  been 

1  Ulinritr  mnray,  rol.  HI.  pp.  »,  »- 
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«xuiin«d  b.v  Mr.  R  ElUworth  Call,  wbo  npotts  the 
foUowiii);  BpM-iei:  AphiiMium  denuliim  n&ldemBii. 
FlaMiuiii  altnmonUiium  i'riinp,  Hdiioma  trirolvU 
8kj,  Grinulai  vermicular U  Cioul^l,  Llmnophyu 
btillmoMt*  IyM>,  C>nillei  Kewberrjl  Loa,  ValTau 
Tinna  Tryua. 

Ttiv  initigliiig  of  tho  lilnck«n«d  and  nilncnliud 
bVDU*  o{  llnric*.  Cnninl*,  rlRphanl*.  (idtinUI^*,  tM., 
with  llic  ihdliniiumi'niloil  above,  prpMnUapuidlng 
auoeUUnn  ut^xUuclltrUary (?)  uDHnmalairilliijuaii- 
tlltM  ol  ■Ii«lla  ol  living  spvcki,  wlilcb  wu  bad  bopi"! 
rrotalaar  Cupc's  aludics  would  cludilalr. 

TIte  prewneo  of  '  worlcral  filnU,'  mlatEt^d  wllii  tli* 
foidtll  boDsa,  Is  ft  Dulisr  o(  bui  liul«  ti^ificanea;  m 
Ihi'  bon«*  occur  on  tb«  surface,  and  iniglii  huTe  bad 
arruw-hfods,  elc,  ac«ll*rcd  among  them  at  n  very 
receul  date.  Tbi^rc  la  no  rvlitenco  dial  tlis  (oull 
animal*,  and  thn  people  wliu  i;li!p[>«<l  tli«  flIuM,  were 
ooiileiu  ponuicuus. 

The  valiej  of  tfan  Warner  Lakn*  U  rctcrrod  to  a*  a 
'fractured  anilcllnaJ.'  Again,  tli«>aiiM«xpr««ili)nU 
ui«d  In  describing  SUT«r  Lake.  We  b«U«vei  baw- 
•ver,  that  gcologiita  familiar  with  the  progr«ai  of  ei- 
ploratibn  in  the  Far  Weal  duriDj  th*  paM  ten  ycura 
wonld  cla«g  Ui«»h  baiini  u  monoelinal  valkya,  of 
Ui«  Oroftt  BuHin  type.'  The  Wanmr  vallpy  has  a 
prafound  fault  along  both  (lie  eastern  and  wutem 
buidvn.  and  la  «nclo»ed  l«  a  great  eihmt  by  kdty 
faull-iicarpa. 

Th«  Abert  Lake  Ii.-ialti  sIki  owes  its  funiiallun  to 
dltplacemeats.  The  lake  ooiMir*  at  the  bue  o[  a  great 
fiuilt-^earp,  fonnSDg  u  i-lilF  t<ro  tlionunt)  feot  high, 
and  covers  th«  dopreiscd  udgc  of  a  lliruwii  block. 

Id  the  piUMgv  relating  to  Ab«rl  Lake  (p.  ISS],  the 
reader  ii  left  In  doubt  a«  to  whrlher  llic  lake,  ur  tlie 
Cliewancan  lilver,  abooodi  Id  trouL  [.atrr,  hoircvcr. 
Ihrcn  npfirle^  of  OkIi  arv  cimlited  to  Alierl  Lakr.  My 
own  «speiieitice  bos  bwn.  that  Iroul  are  abundant 
in  Uie  river,  ami  abtcni  from  the  lake;  although  lh«y 
perfaap*  could  cxitt  [ii  tlte  laiinr  1»  tlie  Immediate 
Tlctnily  of  the  luouth  of  tbe  Cliewancan  River 
(trvutterinii-D  who  are  fnmlliar  with  the  lake  »ay  that 
it  is  uDinhabllcd  by  fiib|.  During  my  own  exami- 
nation 1  tonnd  It*  «aii>rs  swamiinu  with  'brine 
shrimps'  and  Ihc  larvae  of  Insect*,  bul  never  saw  a 
trace  of  pisdne  life.  lU  ntcn  are  mroiigty  alluliue, 
aiid  nU^j  tuiflt  for  culinary  pUT|>»e*.  In  lU  phya- 
losl  proporllRs  llie  wal«r  nf  Abnrt  Lake  reiembles 
the  brioefl  of  Sumuer  Lake  (OroKOii),  Morn  I^kc 
(C«iifomia),  and  tha  auda-punds  (near  Kaf;towii, 
Nev.l,  all  of  which  aiv  loo  strongly  alkaline  to  be 
iDhahiird  by  fishes.  It  Is  not  evident  on  what  au- 
thority Profe4sor  Cope  ascribes  a  llsli  fauna  (o  this 
Uke,  as  OB  p.  13S  It  ts  stated  diiliiictly  that  be  did 
not  gel  a  near  view  of  it. 

Pnnn  a  study  of  the  geueraphical  distribution  ol 
Uie  Bshes  in  IbB  lakes  of  the  Ureat  Ustiii,  I'rofeasor 
Cope  has  toutiJ  tliat  tliu  Urgt-r  lisbca  Inbabiling  the 
lakes  In  nonliem  Nevada  and  aouth-naalrrti  One^n 
are  dilTurenl  from  those  of  Ibe  lakes  of  the  Donne- 
vllle  basil).    This  is  an  liiteresiiug  d« term i nation ;  aa 

•  Mm  ■  Ituin  KMot*  MnicrlBr*/  QvoL  of  (he  tTlolSh  Uonn. 
I,  fawHI,  IS  IS. 


lije  former  bMlns  were  mostly  wllbont  ouOots  dur- 
ing the  ijuaumMT,  while  the  UUer  became  tributary 
tu  ibe  Columbia. 

The  eflecl  of  alkaliDiiy  on  tbe  growth  of  flsliea  hu 
b«cn  notctl  by  ProftMor  Cope  U)  sone  exlenL  and  it 
«Tidcittly  a  study  that  might  le»d  to  totorestlng  cco- 
logjcal  conclusions.  Tbe  oomparisaii  of  the  fsu&n« 
of  Pyramid  and  T»boe  lakes  would  pcrbap*  sJiow  the 
«ffoet  of  satlnitv  and  ■Ikalinity  on  Ibe  »pecl««  of 
tffches  which  probably  inhabit  bolb  lakiw.  Pjmuid 
Lake,  it  will  be  reiueuiberod,  b  supplied  sliuost  wholly 
by  tbo  Truckee  Kiver,  Use  outlet  of  Lake  Talioc 

Bcfon coDcluditig  tlial"all  theapcelesot  [>yr«mid 
Lake  are  peculiar  to  It,  cxcepUag  Caloetomus  lahoen- 
Bis."  it  would  be  dMinibIc  to  compsre  lU  ilsbcs  Witb 
those  of  Walker  I*ke.  As  ihew  two  lakes  sltb  ijuite 
sJmtlar  In  rlwmiieal  compositiun.  wid  both  occur  In  (ho 
LAhonian  baslo.  It  scctns  pmbable  that  their  abiin- 
tlant  faunas  would  be  found  nearly  M«itlea).  One 
apeciei  of  Iroul.  at  least,  seems  to  the  writer,  from 
■uperBdal  examination,  (o  he  common  lo  tli«  tsxi. 

The  second  psirt  of  Pn>f«**or  Cope"s  p«pe»  '»  *•- 
■voted  to  the  d«»crlpiton  of  tbe  foMU  fauna  ol '  Idaho 
Lake.'  Thli  lake  exlsiod  In  eastern  Oregon  and  west- 
ern and  toulhiim  Idaho  during  pliocene  limfr  No 
iHXly  of  mater  rvprvenU  Hal  present;  and  the  flah- 
Tcmsins  found  in  IM  sedimenis  differ  frwm  those  oC 
tlic  Oregon  basin,  bolli  receni  and  fossil.  Tlie  exttnt 
of  tbis  aaclent  lake  is  not  known.  Its  sediments  are 
named  the '  Idaho  furtnatlon,"  bul  no  typical  eipoiuTe 
i»  described  ur  in  any  way  Indicated.  Eten  ihc  lo- 
<ttlily  at  which  the  foisil  bones  were  colle<t*l  Is.  for 
aome  unsUicd  reason,  withheld.  ThI*  nettiod  Is  lo 
be  regretted ;  as  Professor  Cope  doc«  not  stand  alone 
in  nuking  geological  dlvl»lons  on  purely  palwnto- 
loglca)  groundt,  wiUiout  atteiuptlng  lo  describe  or 
locale  (he  formaliona  nameil.  If  ilil*  pra«ilce  Is  ixtr- 
sbted  in.  it  can  only  lead  (n  contmlun. 

Of  tlio  twirniy-twu  species  •>!  fotsll  flsUe*  d«scrtbed, 
eight  are  new.  Itesldni  these,  the  sedlBncnta  of  tbe 
idaho  Lake  hsve  tumMind  three  spcclM  of  crawOsb 
whidi  were  reported  by  Professor  Cope  eofne  year* 
•Ince.  The  mollusks,  it  appears,  have  already  boon 
Jeacrihcd  by  F.  B.  Meek,  Bolb  tbe  vcrlebrale  and 
Invertebrate  fossils  of  the  forautlioii  detennlne  it  la 
be  laciiiirine  and  fmh. 

Although  we  luve  renlured  to  lake  exception  U>  a 
number  of  stalenicnu  in  the  paper  under  review,  yet 
we  welcome  it  U  adding  materially  to  our  knowledge 
In  a  field  tllat  bad  previously  been  but  little  itndlrd- 

ISHAKl.  C.    fi(IS8Bt.U 

Vt'iwhlBfUin,  I>,(7. 


THE  DEFiSlTIOS    OF   MEAN  SOLAR 

TnB  proper  deButUon  of  menu  sulnr  time  appears 
to  mo  a  very  simple  mailer,  ami  to  have  nothing 
arbitrary  about  It.  Tbe  mean  sun  la  merdy  an 
Imaginary  body  which  is  auppcued  (o  ntuve  nnlformly 

I  P»p.T»yP™t.J.C.  Aa^m^■■rOuIlfcrid«^.•^^b»l>t«™^'' 
■Hllncorihi  lUir**  ulnouiBlal  HSMr-  Vivia  T\i  itittrra- 
ttrft  Kfibruiiry. 
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Iti  thv  eiinaiur  at  tueh  a  mW  that  Uie  dllT^reiice  be- 
Iwovu  iUrifiht  aac^nMoa  Many  timt!, and  [bat  of  the 
trui-  »un,  comin*  oiitirely  at  periodic  lermi.  This  HU 
fcrpnoo  is  chIIliI  ihe  uquatlon  of  tltn«,  w1i[c:li,  there- 
for*, liy  its  very  iiaturv,  Rannot  contain  any  lena 
IncwMtni;  indrlliiKcly  wltli  tlie  tlm«.  Mmd  noun  at 
any  place  l«  detenultied  liy  llie  transit  of  this  imagi- 
nary lM)i]y  over  tlie  inBriciian  of  thp  plaer,  jiut  ai 
appArt'iit  Doon  i«  dett-jmlnnd  by  tli«  iraiwlt  of  tlie 
trii><  Burt. 

Tbiii  mean  time  Is  il«KiieJ  willi  reference  to  a 
untuial  pliriiumeiioii :  »ie.,  ibe  Iransil  of  tlmrcai  »mi 
over  a  given  niei'liJlan:  and  wo  caoiiot  have  one 
longtb  of  a  mean  iiolar  ilay  acc'irditiK  tu  Il«8»tl.  aoil 
aQoUicr  lengtli  acconiiiijj  lo  LaVerrier,  any  more 
than  wo  etwi  have  different  lenglbs  of  the  upparuct 
volar  dtiy. 

A  ineun  lolor  day,  aeoordlnjc  to  Mr.  Stone'*  theory, 
is  •omelhlnstolAlly  different  from  that  alioved«Siied. 
It  ha*  oo  reference  to  the  arerdgv  lenglb  of  tlie  ap- 
.  parent  aular  day,  but  U  purely  arliHcial  or  ccinveii- 
Uonal  in  cbanicCcr.  Pmctlcnlty,  Mr.  Stone'a  mean 
iolardayli  the  ilmo  diirlnu  wlitrli  lije  mean  tont/f- 
tudf  of  Ihe  sun  iiii.'rea<iea  by  iwimu  definite  amount. 
Bencl  ([iv«»  one  deleruii nation  of  tbi»  wnount,  and 
LeVerrier  n  different  one :  liencc  Mr.  Ston*  ■•  obliged 
to  employ  tn>a  moan  tolai'  dar»,  wliicb  ar«  of  different 
tengrh*,  according  a*  Besael's  or  LuVerrier's  mean 
motion  of  lliB  sun  is  used.  On  tliia  principle,  every 
fresbinveatigalorof  tbeiun'*  motion  would  reqnirna 
mean  aolar  day  pnciillnr  to  h1m»etf.  We  Ar«  tempted 
to  rbI:,  What  was  tbo  meajilng  of  the  mean  golar  day 
before  Jtessei's  time  ? 

Tlie  origin  ot  Mr.  Stone's  miiapprehpnilon  on  thi» 
point  leem*  to  lie  lh<i  tollciw!nt(.  In  Ibo  ordinary 
practice  d  an  obserTiitory  II  is  usual  and  convenient 
to  deduce  llie  mean  t<olar  rime  frvm  the  sidereal  time 
supposed  to  be  itnowu.  instead  o(  finding  It  by  direct 
obterratlon  of  lhc«un.  In  order  that  lliU  eon  venlon 
of  ildcreal  Into  nrnan  solar  time,  however,  may  bo 
correctly  perfurniMt,  II  is  necessary  to  euipluy  the 
correct  mean  longitude  of  Uie  tun  at  tlie  given  In- 
stant. Any  error  in  tlie  assumed  menu  longltud* 
will  prodiicR  an  equivalent  error  In  Ihe  mean  time 
deduced;  and,  It  the  sun's  mean  motion  tie  incorrectly 
assumed,  tlie  error  ot  lime  (hm  produced  will  gradu- 
al lyaceumtilate. 

Thus  the  *rror  of  mean  aolar  time  as  deduced  from 
sidereal  time  by  means  ot  Betsel's  formula,  which 
amounted  in  the  jear  ISci*  lo  a  little  more  than  half 
a  ircond.  ha*  Incnrasod  to  a  little  more  than  tli- 
lenlhs  of  a  second  at  ih*  present  tiioe.  The  incresse 
of  Ihe  error  of  mean  solar  time  in  nineteen  yi^are  la 
in  mJity  taUier  less  ibiin  eighMinndredtlii  of  a 
second,  whereas  Mr.  intone'*  theory  maltei  It  amouni 
In  twenty-seven  second*!  In  tact,  tlie  error,  accord- 
inji:  10  Mr.  Stone's  tiieory.  is  about  three  hundred  and 
Mity-Ove  times  na  great  ns  it  sliould  be.  The  rcaaon 
l«,  that  mean  time  I*  meaanrrd,  not  by  Ihe  tun's  msan 
motion  In  It/ngitude,  as  Mi'.  !)t'>iie's  theory  Ruppotes, 
but  by  tis  mean  motion  In  tuitir-utiyle.  which  Ji  about 
tbt«o  hundred  and  aixlj-flrc  times  as  great:  so  ilint 
Uia  error  In  lima  produced  by  a  small  orror  In  tlio 


mean  motion  in  lonsllndo  i«  only  about  jji-  of  thai 
whicli  would  be  produced  it  the  error  In  tlnin  horo 
the  same  proportion  tu  the  time  that  Ibe  error  In  the 
mean  motion  hi  tongllude  bean  to  this  mean  molion 
iUelf. 

It  n  denote  tlie  sun's  mean  molion  In  longltudo  lo 
a  menu  solar  day,  then  the  ratio  of  the  length  of  )t 
mean  solar  to  that  of  a  sidereal  day  is 
360>  -i-  n  :  SOO*. 
And  It  n  +  in  denote  a  slightly  dlftcient  deter> 
minatloD  of  the  mean  molieu  In  longitude,  this  ratio 
will  be  altered  to 

80(1=  ■(■  II  ■!■  d  n  :  attO". 
Hence  the  meaiure  of  ibe  sidereal  luterval  corr*- 
■poudlng  to  any  given  number  of  moan  oolar  days 
will  be  alt«re(t  in  the  ratio  ot 

MOo  +  n+  dn  :  3e0«  ■»■  n. 
.J.      <•"       .1. 

that  It,  alneo  ;ttS<)°  Is  nearly  equal  to  363  n,  the  cidereal 
measure  of  tho  Interval  will  he  altered  nearly  in  tbe 
ratio  of 

Instead  ot  In  the  ratio  of 

I-h^^:I, 

Ti 

as  It  should  bo  by  Mr.  Stone's  theory. 

tu  conclusion,  we  will  test  Mr.  Mtonc**  tiicory  of 
mean  solar  time  by  supposing  an  extreme  case.  I^et 
US  linnglnc  tliat  the  sun  bad  no  mation  in  lonjillude, 
but,  like  a  Axed  star,  retained  a  oonslanl  jioaiiiou  in 
tlie  heavens.  On  this  tinpposlllon,  mean  solar  timo 
would  be  juil  us  lnt«lligllile  as  it  is  at  present,  and  It 
ts  evident  that  the  mean  solar  day  and  tliu  sidereal 
day  would  beuunie  identical  Willi  each  other ;  but 
what  wuulil  become  ot  mean  solar  time  according  to 
Mr.  Stone's  idea  of  it  ? 


MORPHOLOGY  OF  TUB  PELVIS  AND 
LUG. 

Miss  Alice  Johkboei,  at  tbe  rnggestloD  ot  th«  lata 
F.  M.  Bftlfonr.  has  Invesligated  the  developmenl  of 
the  pelvic  girdle  and  hind-limb  of  the  ehick  ((Jimrf. 
jouTii.  mkr.  sc,  xxlii.  M)}.  On  Ihe  tourib  day  of 
incubation  the  limb  Is  merely  a  local  exa^erallon 
of  the  Wolffian  ridge,  euiisisUug.  like  il.  ot  a  m&^s  of 
rounded  nii^ioblastic  cells  crowded  together.  The 
fiist  trnre  of  the  sknletnl  parts  appears  oti  ihn  fifth 
dsy;  'h'^  mesoblatiilc  tl*»tie  of  Che  axis  ot  the  limb 
becoming  inui'c  condensed,  and,  by  the  serentb  day, 
converted  into  roeogniiable  cnrlilagc,  OssifScation 
iwgiiis  very  late.  Tbn  entire  skeletal  anln^e  of  the 
girdle  and  limb  Is  at  tirxt  continuous,  makini:  a  T.  of 
which  llie  stem  represents  the  limb,  and  the  crow 
the  gtnlle  running  dorao  vent  rally.  The  pelvic  anlage 
soon  expands,  above  Ihe  centrally  placed  acetabular 
region,  into  a  broad  plate,  the  ileum;  he  tow,  ami  In 
front,  into  the  narrow  pubis.  A  little  later  the  poo- 
lineal  process  grows  out  in  front  from  the  upper  part 
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of  liif  pubis,  aiu]  Ui<*  ischium  apptin  Iwbind  *i  ft 
(loiriiward  expansion  below  []ie  ■ceUfanlam.  The 
further  chuijic!  cr>ii*l*l«  cltli^fly  In  t)i4  «ip)iii*l«n  of 
tha  llviicn,  niid  In  tli«  Rrciwlh  of  tlio  pnbis  knd  is> 
cbium;  wbicti  last  two  bn'ouie  iac1in«i)  bofkoanl, 
and  acquim  n  coniidernblc  paiirilor  prolnngitioa. 
During  Uicm  chnngRi  \\ic  pclvli  poniRx  tlirough  ■ 
■Ug«  vliicli  in  pemiitneat  In  AptarTi.  Tbe  dirlsioa 
a(  tbe  prlmilivo  aiilase  into  tbe  shelelHl  patU  is  pro- 
dnoed  by  Ibs  known  liistolugii^al  cliaii?p?a  nX  Ihe  jolnls. 
TbeauIhorlliiDkslbat  IIo(inanira'cpipubls'(.Ve(lcrL 
orcA.  tool..  III.)  Is  th«  iru«  pubis,  tuitl  bla  -publ*'  In 
r»i>tllM  a  process  of  the  iiclilum.  Sbe  also  corrects 
some  errors  o(  Bungp. 

Theic  ohscrvatloni  throw  much  llgbt  on  Ihn  bomol- 
oglOT  of  the  pubU,  of  which  T.lin  pijcllnol  procoM  t* 
a  branch,  no  tliitt  the  pubis  is  bimcnoiiH.  A  comparl- 
soo  o[  die  bird  wilh  nuiiiiiiuls  (in  wfaieli  tbe  peclinMl 
procc-M  U  oficn  rcdiiccil,  and  sinui-timef  absent!  and 
dinotanrs  at  nnn^  dotormlnes  Ilic  hnniologic*  of  tha 
pubis  iu  th«se  forms.  In  rupliles  tlie  pubis  bM  ftlso 
two  branchM,  —  the  main  body  at  the  pubis;  and  th* 


detail  with  BaurV  {Morphnl.  }ahrh..  Tiii.]:  wn^Ihero- 
for«  nol«  merely  Ihe  prteenco  of  five  metacarpals, 
and  the  failure  Ui  find  a  sepiirati!  origin  for  Ihe 
f nt^tmvdium ;  but.  in  opposition  to  Morne.  iho  ii  In- 
cUucd  to  concur  nilh  Bnur  In  dp«rribin|i  tho  ascond- 
In^procot*  nt  the  iu<rrHital'i9  a>  nn  miltcroiivth  from 
tha  tibials.  Uorse's  conckisiiHi  laay  be  due  lo  bis 
having  studied  dIRcrcnt  binl*  (aiiukilc  species).  It 
ts  a  plcasurs  to  praise  till*  rJiccilcnt  psprr. 

C.  S.  Minor, 


.HtTiuii.  —  U,  ILsuid;  ur.SDcisliuluru^  ii.iacbluiu:  pfi,  pubia;  pt. 


potlcrior  ramus  laterolts,  which  mity  be  wnntine. 
hOW*viT.  as  is  ihu  case  with  cro<.'odiles.  Afler  dis- 
eiHCdoD  of  lix*  Mibjecl,  tlie  writer  condudet.  w«  think 
il^itly,  that  Ibe  so-cal]«d  pubis  of  reptiles  l(  humolo- 
gouawiih  lJi«  prcliiieal  pniceu,  and  lite  tainral  rarous 
b(nnolog>'Ui  with  tlie  pubis  of  hi^ber  form*.  Tlie 
liomoiogie*  are  given  in  the  following  table,  and 
dlSer,  ii  will  be  •«on,  very  widely  frum  those  cur- 
rent:— 


EtplllM. 


LPahis. 


17lD<nun.  iRnibrTD  bird. 


Pnblt 
(Usnb). 


9.  FrMwiW  rsainubl* 
lUenllsJ      (U*nh). 


Jlniiitor 
bnnab  of 
pubis. 

PMiurtot 

bruiDb, 


BM*. 


PMIInnsl 
pruotHb 


pDbls. 


mmwsli. 


?tcila«l 

piDMBt. 


roUi. 


IIi*t  Johnaon  also  iuvMiiv^ated  tbe  development  of 
tbe  liiuU    Her  obMrvation*  agree  in  almost  every 


HBCEXT   WORK  ON  BRACttlOPODS. 

Tbb  important  tbougb  rather  f ragmentar)' oliMtr- 
valioiia  of  Kavnlcrikl  on  tha  devolopm«nt  of  Iha 
bracblopodi  hnvii  lonji  rnmaliicil  «e»led  in  tta«ir  url- 
glTtal  Rntatan  f torn  western  aaturalisls.wlio  have  only 
had  access  to  more  or  Ibm  lacomplete  synopm  of  iba 
original.  MM.  Oeblcrt  and  Denllcttr  have  prepared 
for  tbe  latest  volume  of  ifae  Arthtrt*  <[«  toologU  ex- 
p^rimnitd^s  a  ireful  analysla  of  ibe  p»per  in  quoa- 
llon,  illustrsledbjr  rough  but  ■ufflcicntJjrelenT  figures 
rvproducfxl  from  the  original.  TIm  result  is 
a  piiliM  of  some  tuentjr  psges,  which  may 
be  obtained  sepurately,  and  will  bare  a  vatue 
for  all  biologists,  whstcrer  tbeEr  poalilon  as 
to  tbe  author's  IheoTlfs. 

In  a  note  on  Terobnitula  [C«ntronetU| 
Unerangeri,  M.  Oehlert  lignaliies  the  exist- 
ence of  two  or  tbreft  forms  of  tlii*  genus  In 
the  Devonian  of  Knrope.  He  dlicuMCS  tbe 
relations  of  CentronelU,  Lcptococlia,  and 
KcnMclIaeris.  and  concludes  that  Iliey  prob- 
ably represent  nn  arrested  development, 
Bhich  wonid,  If  carrlwi  out,  bring  tbem  Into 
relations  with  Waldlieiinia,  and  that  Ibey 
should  be  referred  to  tlie  tame  subfamily. 
The  absence  of  punctatlon  In  the  test  U 
referred  to  mclnmoipblam,  as  In  C.  Que* 
rantceri  all  stajtes  were  dtscoverad,  from  Im- 
punctate  to  cuinpleiely  punctate. 

Tbe  same  aulliar.  Ui  Ihe  SulltUn  ite  In 
me(tl4  gMovtqae  de  Ffaaee,  discuisei  the 
Devonian  Cbonate^  of  wettorn  France,  wlien>  four 
species  are  tuiiud  In  lliocrauwack<.'nndcaleiiire  ImhIs, 
but  are  abient  In  the  grita.  One  of  Ihu  species.  C, 
Icnuicostaia.  Is  new.  and  all  are  figured:  while  tbe 
characteristics  of  the  genus  are  thoroughly  re- 
viewed. 

In  the  same  pablicaUon  the  aulbor  describes  two 
new  apecles  of  Acroculia  from  the  lower  Devonian 
of  Uayeiioe,  reviews  tlie  genus,  and  shows  that  Ibe 
prior  name  of  riatjceras  Connsd,  betng  doubly  pre- 
occupied in  Insecis,  mmt  give  way  to  Acroculia. 

Lingnia  NiTwoodU  from  Uie  Cincinnati  llinoitone, 
is  redescribed  and  llgiircd  by  U.  P.  James  In  tbe  C'ii»> 
efnnnU  JounioJ  (ff  naturnt  hUUry. 

GlottidiiL  prnimidala  Slimpeon  has  been  found  b^ 
lleniphili  In  Soutb  Florida,  coniiderably  extending 
lis  r.inge,  and  levllng  lo  tlie  suspicion  that  O.  antil- 
Isrnni  Keeve.  described  from  tbe  West  (ndlej,  may 
be  identical  with  ll. 

W.  H.  Dam» 
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TnK  «iiil«r  mocUn]t  wtu  li«Id  U  CinclnnBll.  Feb. 
19-311,  Hid  WHS  iiuiK>  numnroiuly  aticndcil  a»  u*usl 
bj  naMR  tit  the  dnoJ  Lii  lli«  Oliio,  wlikli  hnd  ra  Iri- 
iwfpred  *itli  rnllriniil  trAvel  diiriiuE  lbs  prerfrtlng 
B-nrl:  ns  lo  kevp  innny  at  lioinc  who  Lad  cx|>e<:tvd  to 
bu  [jn-scnt. 

At  tli«  flrit  (MSiuii.  till  llm  evpiilna  of  Tui-idny, 
Fob.  19.  tbe  Innlitnte  was  curdiaDy  wi'ltouied  li>  CId- 
clnnittl  by  reiirMonlatlvr*  of  tliu  cily  iiulborili«<,  of 
Ibe  olCIxnni.  •>!  tlw  iiiilvni^ltj.  of  Ihc  Ohio  ni«dt;iDicB' 
iDalltuliv  nnd  of  other  orj;»ni«iitioii". 

Mr,  ItoborlW.  HmilofTroy.  N'.V.,  president  of  Ibo 
Iiinlltiile.  rtitur(i«d  tli™nk;s  in  btlinlf  vt  lij*  fi'llow- 
iDvuilvra.  The  rttiiaindpr  of  the  evening  wan  oi-cu- 
pied  by  Mr,  Arthur  V.  AbboU  of  Mew-York  City, 
who  dulivered  n  lectiire  on  idiy«ic»l  ie»[»  ot  mptaU. 
In  nliich  hesavi^  a  bicld  doicriplioii  ol  lb-:  Fnirbaiili* 
KUtoinatEc  teatiuiK-innchliie  at  Nnf  Torlt  DUgraniB 
of  tlie  Tarioti»  part!  of  IliB  niai-hlni'  were  thrown 
u]>ort  the  acrwii,  including  rvprewiiutloin  of  the 
novel  cDiitrivaiiee^t  pinployed  (or  ilie  JiulomiHic  rejit- 
tralion  of  »lre*se»  and  ttratiiit,  it>  well  u  sciine  of  the 
«utogTH|(bic  »heel».  wbicb  •liowoil  bow  tbe  ultimate 
Imiillo  •trenail  of  nborl  bunt  dHt«t»  ttom  that  of 
loiignr  ones  of  the  i.inio  tnnteria!  niid  tame  cro'S'S'-i.-- 
llou.  The  miicliiii'-  ba*  »  rjipnelty  of  two  hundred 
thocuanil  (wund*  for  eitli^r  Mud  of  stress,  —  leniion, 
CompreMion.  t,.ir»ion,  ele.  (see  p  313). 

The  lesiiim  of  Keb.  a)  was  opened  with  a,  piijier 
by  Mr.  Mngnus  Trolliiis  of  the  Midvale  steel* werka, 
PhilftdelpbU,  d«Kr1UDK  and  tdvocallng  Ibe  bromide 
prociua  for  delermlnliig  the  tulphur  in  ttei-l :  aiid  ihi* 
wa»  followed  Ijf  ft  supplementary  paper,  by  the  stirue 
author,  living  table*  for  facilitating  the  heat-calcu- 
iBtlons  of  ftimttcc-gaie*  containing  CO,,  CO,  CH,, 
II.  and  X. 

Tlio  next  paper,  hy  Mr.  George  C.  Stcne  of  Newark, 
N.J.,  «»»  on  futlher  determination*  of  mnnganeie 
III  (piegel.  beinn  a  conltnuatioo  of  a  paper  presented 
kl  tbe  Troy  inepllng,  in  wbicb  iJie  rc»ult»  of  msmy 
analytes  of  ipie^-el  by  different  cUcniijils  were  tabu- 
lated, and  the  cotn]iariitive  vnlne  of  the  dieinicnl 
proccisei  Hinplojed  was  distuMed, 

Tbe  next  paper  mad  was  hy  0r.  T.  Slerry  Ilunl 
of  Montreal,  on  the  apatlle  depojlli  ol  Cnnadn.  thdr 
dislriliution,  rlehnens.  and  value,  tbe  anionnl  at  pms- 
4mt  annually  exported,  the  ecouuuilc  condlllons  (or 
mlnln);  II.  etc. 

Mr.  Nelson  W.  Perry  of  Cincinnati  esbibile<l  epc- 
cimeii*  "(  a  new  mineral  iligcoveroi!  by  lilni  near 
tUinos.  Sun  Lol»  Polosi.  Mi-i..  for  which  lie  pro- 
posed  the  niiuie  rsmosllo.  Its  bardnes>  is  nine  In 
the  scale,  being  ncit  to  the  diamond ;  Its  color,  block; 
Ita  upacillo  urnvlty.  3.83.  Mr.  I'*iry  also  eKhlhllod 
crystals  of  tvpai  found  In  Mexico,  eome  of  which 
n«ro  M  much  u  au  Inch  In  diameter,  occurring  In 
Uie  unusual  matrix.  Irncliyle. 

After  a  paper  by  Mr.  Frank  Pimislonc  of  Kasloij, 
Pcnn.,  on  incnisiatlons  hi  pig-iron,  a  report  was  laa'Ie 
by  Dr.  Thomas  KEieston  of  th«  Columbia  ichool  of 


mines.  New  Vork,  on  ihe  bill  now  pnndlng  before  Con- 
gresi  to  re-esiabliih  a  coinmisslon  for  lestlnK  llio 
ttriiiigib  and  oiIi«r  properties  of  Iron,  alee!,  and  otlier 
materials  ol  otisiriietlnn.  He  earnettly  disclaimed 
any  intention  of  iuierfertiig  In  any  manner  olth  ilin 
iiae  of  the  Emory  testing-machine  at  Waterlovtn 
(built  by  tli«  la*t  commlnlon),  or  of  having  it  re- 
moved to  any  other  locality,  and  urged  that  all  IcgitU 
male  influence  be  brought  to  bear  to  1iav«  the  bill 
pasKCd. 

In  an  eUboratft  paper  by  lifr.  S.  Stoltc  of  PItla- 
burg.  Penn.,  on  coal-wa«hlng,  elevating  and  convny- 
iii41  mnchiiiery.  the  plant  employed  by  him  In  handling 
soft  ciial  was  explained  In  detail  by  the  aid  of  nuiucF> 
nus  dl.i|irani». 

ProfMsor  Loril,  of  (lie Ohio *la(e uiilvnriilty,  Colum- 
biu,  gave  Llie  ruault8  of  unilyheR  of  certain  Ohio  clnya, 

A  pnper  by  Mr.  Joteph  11.  Ilarrlii  of  rhlladclphia, 
on  the  hcnetlt  fund  of  tbe  I^hlgh  coal  and  navlga^. 
tion  company,  gave  a  r(gumt  of  Ibis  and  various  oiher] 
forma  of  life  and  accideut  iiisumnce  for  the  benefit  of 
miners,  and  compared  the  usefulness  of  the  different 
plans  which  have  Imcn  .adopted  In  Pennsylvania;  It 
being  a  matter  t>t  extreme  illfllenlty  and  delicacy 
to  arrange  a  plan  which  works  Hell,  in  face  of  the 
stmmccl  relations  often  existing  between  the  miners 
and  llielr  employers. 

Tbe  te"»Son  of  Feb.  21  was  opened  with  a  lec- 
ture by  Dr.  A.  A.  Springer  of  Clnoinnall,  on  torsion, 
illusltated  by  diagrams.  He  was  followed  by  Prof. 
William  T..  Dudley  of  Clnclnnall,  who  explained 
somewliiil  niliiuldly  the  new  proceu  of  electroplating 
wllh  iridium,  and  exhibited  specimeuii  of  articles  so 
plated. 

A  paper  by  Mr.  P*dro  O.  Salom  of  Thurlow,  Peim., 
giving  the  results  of  the  analyses  and  testt  of  ste«l 
iwed  In  the  U.S.  cmiseta  now  building  at  Chester, 
Penn.,  was,  by  reason  of  the  important  and  remarho- 
hlo  rcsnlts  obtained,  made  the  sjHrcial  order  for  the 
next  meeting  of  the  institute. 

The  offleeni  elected  at  this  meeting  were;  — 

President,  James  C.  Bayle^s,  Ncw-Tork  City; 
vice-preslderiti',  Kckky  B.  Coxn  (IlnfKm,  Penn.), 
TkoniAa  Eglestou  (New  Vork),  Edwin  C.  Pcchlur 
[Cleveland);  managers.  Edward  S.  Cook  (Polittown, 
P«in.),  Pconk  Firmsiono  (Eoston,  Penn.J,  C.  W. 
Maynard  (Now  York|;  treasurer,  T.  1>.  Hand,  Pblla- 
delphhi;  secretary,  K'jB»Uer  W.  Kaymond,  New  Vork; 
icrntineor*.  8.  T.  WiillainH.  J.  T.  Lewis, 

The  annual  report  of  the  secretary  showed  a  total 
moniltemblp  of  1,;141,  which  waa  t.irgely  Increased 
at  this  niei^ling. 

The  nieeling  was  a  succes».  not  only  in  n  pro 
fesilonnl  ntid  snienlific  way,  but  socially  as  well. 
The  lublilnle  Invited  Its  Clnelnnail  tricnils  to  dinner 
at  the  <;ran<l  Hotel  on  Weilncsday  evening;  Mr.  and  , 
Mrs.  T.  It.  Aldrich  enlerliiined  the  insiitiite.  nt  their 
residence  on  Mount  Aubiu'u,  on  Thursday  evening;'' 
tbe  Soulhem  railway  provided  an  exour>!un  to  tbff 
high  bridge  over  the  Kentucky  River,  wllh  special 
Irain  of  Pullman  cjirs.  and  lituch,  on  Friday;  and  the 
inntitnici  was  invited  to  attend  the  opera  festival  to 
hear  Nllsson  on  Friday  evening. 


Habcb' 


SCIENCE. 


327 


GBOl.OQr  OF  TUB  GBAUD  CAliOS. 

Tertiary  kutory  of  the  Grand  Coflon  dhiricl.  By 
Ci^niExcK  fc,  DuTTOX.  (Mouograjihs  U.S.  goo- 
losioal  survej',  i  i . )  Wa^hiii); ton ,  ff<jF«rnnwnr 
vrtmiao-oOice,  1883.  S64  p.,  42  pi.  4°.  AtU*, 
S8  sh.  f«. 

Tui«  work  is  the  xi'cond  in  iinmcricnl  order, 
tboiigh  the  firet  in  il.itc  of  piil'!iciili»n,  of  the 
monographs  of  Ihc  U-  S.  geological  mirroy. 
It  is  not  a  gcologicnl  report  in  the  gcni-rnlly 
accepted  sense  of  the  term,  but  denls  stricllj" 
with  tiie  phjsical  problems  displa.V^^  by  Ui« 
Gniiid  Ciinoii  diatiict,  aud,  as  its  title  indi- 
cntf*,  priHeijidllj'  with  that  part  of  its  history 
omtiniccd  in  thi-  ti-rliury  period,  of  which  the 
distiti>jiiishing  fciiluru  in  Lbia  rt^Ion  la  denuda- 
tion on  »  »ilii|M'inlijiis  sMile. 

The  first  geologicjil  exploration  of  the  Grand 
Cailon  of  the  Colom<lo  is  due  to  Slajor  I'owcll ; 
and  for  several  years  his  nnine  wns  closely  asso- 
dated  with  the  progress  of  discovery  in  tliia 
Held.  Finding  himself,  however,  nnablc  to 
(.•oRtinue  the  work,  it  was  delegated  to  Capt. 
Diitlon.  who  had  already  become  familiar  with 
soinr  parU  of  thu  ilt.strict ;  and  the  present  mon- 
ograph is  till!  Ix-Nt  poiuible  fvideiici'  iliat  Major 
PoireU  has  fonnil  no  unworlliy  itiiccesKor  in  bla 
Inresligations. 

Capt.  Dutton  writes  as  one  in  love  with  his 
subject:  and  it  would  indeed  be  surpriiting  if 
any  B:colo);iat  who  has  hnd  the  privilege  of 
aiudyiiij;  this  region  wore  otherwise  than  rn- 
ttiitsiaatio  in  regard  to  it.  A  large  part  of  the 
we«l«rn  territory  is  such  that  the  geologist  who 
run*  may  read;  that  even  ttom  tJie  windows 
of  the  railway  more  facta  may  be  gleaned  in  a 
day's  journey  Itiun  could  be  certainly  arrived 
at  by  months  of  stl](I^'  in  u  wooded  country, 
or  ouo  mantled  by  the  northern  drift.  Id  ad* 
dition  to  thcNe  ixlvimtnges.  common  to  viut 
tracts,  the  Grand  Cation  presciiU  the  most 
striking  river-section  in  America,  and  perhaps 
In  the  world.  In  such  n  Geld  a  more  complete 
kiioirledge  of  the  problem  is  poesiblo,  and  a 
[^!o*er  and  more  logical  method  in  its  treatment 
admis-iihlc.  than  elsewhere.  —  circnmatanecs 
fnlly  tnki-n  advantage  of  in  llie  present  report, 

The  hiKh  plateaus  of  aoutbcin  Utah  descend 
to  Uie  ROiitli  in  a  succession  of  gigantic  ter- 
races, coinpmcd  in  succes-tioii  of  thi?  eocene. 
crctncGons,  triajisic,  nnd  I'erminn  fonnulions. 
till  the  summit  of  the  carlmnireroiis  is  cvenlu- 
ally  reached.  This  formsa  wide  plntrnrm,  with 
some  approach  to  rogidarity  of  surface,  but 
drops  at  length  in  an  cscarpmcnl  of  great  clitrs 
to  tlie  desert  and  sierra  regions  of  the  farther 
aouth  ftnd  west.    The  terrace  country  has  a 


width  of  from  thirty  to  forty  miles,  with  a 
Urugtii  of  about  one  hundred,  and  forms,  as  it 
were,  a  giaui  stairway,  leading  down  fhuu  the 
high  plateaus,  with  an  elevation  of  over  ten 
Uioitsand  feet,  to  ttie  cjirboniferous  platform, 
five  thousand  feet  or  mora  lower.  The  whole 
rocJ;  series  has  a  praponderant  northward  dip  of 
an  extremely  regular  efaaiacler,  which  seldom 
exceeds  two  degrma,  and  is  generally  less  than 
one  degree,  in  amount.  The  earliODifcroiis  sur- 
face presents  a  ooResponding  light  slope  from 
soulti  to  north  ;  and  tlie  strata  are  traversed  by« 
series  of  faulta  and  congeuelic  nionoclinal  Aex- 
nres.  running  in  north  and  south  courses,  but 
showing  a  <^nvexity  towani  the  west.  These 
dcline  Uie  several  minor  p1ati,-iiutt  which  diver- 
sify the  aiirfnce ;  but  the  ivgion,  u.<  a  whole,  is 
characterized  by  Uie  proximate  lioiixon tidily 
and  undisturbed  condition  of  its  rucks,  nnd  is 
in  marked  contrast  to  the  turmoil  of  Hexed 
beds  found  in  the  adjacent  sierra  eonntiy. 
Across  the  carboniferous  platfonn,  in  a  gen- 
eral south-westward  course,  tlie  great  canon 
has  been  cut.  —  a  vast  chasm,  with  a  total  length 
of  about  two  hundred  miles,  a  depth  of  flx>m  five 
thousand  to  sl\  thousand  feet,  and  a  width  of 
from  live  to  twelve  miles. 

The  history  of  the  canon  district,  from  the 
later  paleozoic  to  the  pro-Kcnt  day,  is  nnUirallj' 
divided  into  two  widely  contrasted  periods  ;  the 
first  extending  fruni  early  carboniferous  time 
into  the  eocene,  having  been  one  of  steady, 
conformable  deposition,  bed  succocdiBg  bed, 
till  a  thickness  of  about  fourteen  thousand  feet 
was  accumulated.  To  this  succeeded  a  period 
of  continuous  erosion,  during  which  an  average 
thickness  of  leu  thousand  feet  of  the  strata  was 
removed  fram  u  laige  part  of  the  surface. 

Though  rather  heterogeneous  In  character 
ascompareil  among  theinselvea.  the  beds  of  the 
Grand  Canon  region  in  g^-neral  clonety  raseni* 
ble  those  n-prescnting  the  same  boriw>nn  in 
other  parts  of  the  west.  'Hie  arehaenn  and 
other  basal  rocks,  not  throwing  any  tight  in  the 
physical  problem  proposed  in  the  monograph, 
are  merely  mentioned.  The  eaitwniferous, 
broadly  viewed,  may  be  characterized  as  chiefly 
limestone ;  and  the  conditions  of  a  somewhat 
deep  sea  at  the  time  of  its  formation  are  im< 
plied.  The  I'enuiau  and  triassio  are  mainly 
n^pn-M^ntn)  by  saudstones.  which  rrequently 
display  cross- bedding,  atid  den4>te  that  IIk- 
wnt<'r  at  ttie  time  of  their  de[Ku(>l!on  was  eon> 
tiniiously  shallow.  In  the  cretaceous,  arvilta- 
ceoiis  and  marly  rocks  b<rcome  more  nbun(lant ; 
and  the  occurrence  of  coals  and  carbonaceotis 
layers  throughout,  shows  that  portions  of  the 
region  became  land-wirfaccs  from  time  to  time. 
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Tliis  [wrioii  dospii  amid  itD|>orl>nt(IiMiii  biiiirou ; 
ss.  in  neigh  1  to rinf;  districU,  tlii?  succeeding  Ik'iI* 
rrc  occasionally  found  to  rest  <Iircctlj'  on  tlif 
Jura-trisB.  or  tiassel  edges  of  the  erclJioeous. 
As  a  result  of  tlies«  inorements,  a  great  eocene 
lake  was  formed,  nliich  appears  lo  Lave  been 
not  far  above  tlto  ^a-lecel.  and  to  bsve  oul- 
flowH  Hoiitlinnrd.  Tlie  clmiige  from  salt  to 
fre'Hh  wati-r  <;i>Tidilion<t  i*  <\»itii  ttiid^len.  During; 
lite  voccno  |H'ritM]  tliix  lake  gradually'  »braiik 
luick.  iiiid  finnllv  diitnppciirt'ii  lo  tlu^  nonli, 
nc.tr  tbv  base  of  fhc  I'inta  Aloimtniim,  wriii'ra 
ttlono  ibc  later  eocrne  dcposiU  arc  found. 

Tlic  aiillior  tind«  a  little  •lilUciilly  in  esplnin- 
ing  the  grent  borizontnl  siiuilaritv  in  character 
of  tbe  matenals  laid  down  during  the  later 
periodi  in  a  wide  expanse  of  water  so  persiw- 
eotly  sbaltow.  It  is  suggested,  bowever.  that 
the  very  Bliallowm-^a  of  tbe  aca  or  lake  may, 
tiy  insuring  a  consiaul  sectional  arm.  liave  re- 
anlti.ll  in  luainliiining  Uti-  velocity,  ami  cunse* 
quenliron!t|>orlirig-|K>wtT.  of  any  rurri-tits  wliidi 
existed.  Tile  t-onlinu.inw  of  i«li.i11ow-n':it4:r 
voodition*  aUo  |)rovos  Hint  the  profound  sub- 
sidence i^qiiircd  by  lb*-  volume  of  the  w-di- 
incnts  was  not  acquired  suddenly,  but  tliat  the 
tno  increased  pari  paxtu. 

With  tbe  eocene  tbe  immenselr  prolonged 
jwriod  of  sobaidence  eanie  to  an  end,  and  ele- 
vation—  Bhowa  to  have  been  sonienbat  ajiiia- 
tnodic  —  and  coTi.iei]uent  erofiion  began.  It 
Is  found  by  re<lncinir  the  fnnlia  and  flexures 
of  tbi*  tv^ion,  iiud  tnkin)!  into  (.■onsidi-rniion 
Uie  ihicknvtcs  of  the  bed*,  that  at  t)ii»  time  the 
carbonifi'i-ouK  must  Have  lain  over  considers!- 
ble  areas,  at  a  (kplb  of  fiorn  ten  thousand  U> 
twelve  thousnud  feel  below  the  level  of  the  sea  : 
s»i^  it  is  intereMing  to  remark  in  passing,  that 
no  great  degree  of  alteration  appeara  to  bavo 
resulted  fVom  this  deep  burial  in  the  earth's 
crust.  Tbe  present  altitudes  of  the  jilateaus 
mark  tbe  dilTerence  betireen  tbe  amount  of  (be 
eucoceding  upliH  and  that  of  denudaiiou ;  and 
it  is  shown  that  Llie  tolat  movement  in  eleva- 
tion tin*  been  in  dilferent  ]>!uc'i-ii  from  twelve 
tliouianil  to  eightci'n  thoiiHand  f<'t:t. 

'Hie  •  great  erosion, '  a*  Ca]ii.  l>ulton  nnmes 
Ibc  »ccond  period  of  the  history,  Iwg.'tn  at  the 
time  of  the  dr.iinage  of  the  eocene  lake,  of 
which  there  is  good  reason  to  believe  the 
Colorado  stilt  marks  tbe  jxisition  of  the  deep- 
est |>ortion.  Tbe  immutable  peniianeiiee  iu 
position  of  itie  flbaiinelH  of  Tbe  l.'oloriido  and 
ita  main  tribularicjt.  and  the  fnel  that  tliev 
have  lieen  able  ibu.s  to  maintain  tbvir  original 
eouives  in  opposition  to  lbo«uperini]K»cd  north- 
ward dip  of  the  beds,  i«  one  of  the  most  strik- 
ing faets   brougbt  out  in   ttie  study  of  this 


district,  being,  iu  fact,  that  wbieli  !in«  been  m<N«t 
inllueniial  in  impre*ning  it  with  its  peeuliar 
features.  Iu  tlm  latter  jwrt  of  the  eocene,  and 
in  tbe  tniocene,  great  progivfts  was  doubtless 
made  in  tbe  removal  of  the  mcsozoic  strata. 
Tbe  process  of  elovatton  continued,  and  rapid 
Mrrasion  by  nunwrous  streams  made  steady 
proffresB :  the  Colorado,  at  this  Ume,  probablj- 
llowliig  ill  a  eanon  walled  by  titeae  mesozoic 
forniutiouft.  tlie  eitearpmcnls  of  wbidi  have  now 
retreated  to  the  terraeu  dHlHcI,  lifty  tnilos  or 
more  to  the  iwrlliwnril.  Through  all  tbtH  lapM^ 
of  time  we  are,  iMtwever,  without  imy  very 
precise  data  as  to  tbe  progress  of  the  erosion  ; 
and  it  is  not  till  a  dale  approximately  roferrKi 
lo  tbe  doM  of  the  mioeenc  that  any  measure 
of  tlie  waste  aceomptisbed  can  be  arrived  at. 
The  elevation  of  the  district  was  then  for  a 
time  aneated ;  and  tbe  streams  reached  what 
the  aiiUior.  following  Major  Powell,  eslla  a 
*  bu.sc  leiel  of  erosion,'  In  whieb.  with  tbe  pro- 
duelion  of  a  uniform  light  gradient,  ttie  wear 
of  itieir  diunncls  clased.  an<l  denn<latjun  acted 
only  !n  rcibieing  the  (wolwibly  rough  and 
irregular  features  of  tbo  neighboring  country 
to  an  approximate  level.  Tbo  I'ermian  strata 
apjtarently  at  this  tiora  constituted  the  actual 
surface. 

About  the  time  at  which  the  Colorado  began 
to  cut  into  the  earbonlferous  rodts,  a  climatic 
change  occurred,  which  r«sult«d  in  producing 
very  arid  oondltions,  and  dried  up  the  smaller 
Htn-ains  to  tlwir  aources.  Tbia,  from  what  ia 
clscwliere  known  of  the  western  tertiary,  ia 
presumed,  with  gn-at  probability,  lo  Itc  ayn- 
cbronous  with  the  eiose  of  the  mioecnc  and 
beginning  of  the  plioeeiK-.  Nearly  oontem- 
poraneoua  with  these  events  was  nn  uplift  of 
two  thousand  to  three  thousand  feet,  and  the 
outpouring  of  the  earlier  basalts,  which,  form- 
ing protective  capplngs.  have  preserved  por- 
tions of  tlio  Periuian  surface  above  alluded  to. 
The  great  faults,  also,  about  this  epoch  first 
tict  my  their  existence;  tlioiigb  it  id  by  no  means 
certain  that  all  were  then  fomnHl.  and  tbe  evi- 
dence is  elear  that  their  throw  sulMe'ptenUy 
oontinuc<l  lo  increase  grndually.  Corra*io», 
or  the  wear  by  the  rivers  of  these  beds,  now 
again  became  active,  but  only  in  Uic  ojisg  of 
tlie  lai-ger  i^trcams,  which,  by  reason  of  their 
origin  in  high,  well-watered  uplands  l>eyond  Uie 
eafiou  diatrlct.  bad  been  enabled  to  sitrvirc. 
A  hA*4f  level  was  soon  a^aln  reached :  and  the 
Coloraito  feniaiiMil  during  the  greater  part  of 
tlu-  |iIio<-ene  at  the  level  of  what  Cupt.  Dutton 
rails  tbe  ej^planadc,  or  wide  upjier  valley  of 
the  pri'«ent  caiion ;  which  valley  oontiniied  to 
increase  lateratlj',  but  not  in  de[>tli,  till  thfi 
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finnl  paroxysm  of  iipbcav.il  »!  lu.  iiroilucint;  > 
ftirtber  nse  of  from  lbre«  ibonuuul  lo  Toiir 
thouBAnd  feet.  Tbo  TauIU,  which  hk  »tri<;tl,v 
ootreteted  wilb  th«  vai>'iiig  upHft*  of  the  tcrvral 
minor  plateaiut.  aguiii  inorL-iiscd  tticir  <li«pl«r«- 
ui«ut ;  null  iit  thi.*  muut:  linK',  or  tibortlir  nfttir- 
wiinl.  tin-  volcumc  Tonx*  re«umctl  their  activity, 
producing  cuiick  of  i-rtiption  whicli  slill  <liH|)lay 
tlicir  cbiinictcriNtic  fortn.  These,  nod  the 
lavas  erupted  from  them.  atTord  evidence,  that, 
thoogh  the  c-anou  had  at  the  time  a  coiiaideiable 
depth,  the  greater  part  of  its  excavation  still 
remained  to  be  affected  I'y  that  last  ureal  cflort 
of  conasive  anion  which  lias  oidy  lalvly  come 
lo  au  end. 

It  U  {relieved  that  the  elevation  of  Ihc  plati^an 
r«gtoa  bss  now  eeasird.  and  that  thu  rivL-r»  have 
ngoin  nearly  rwftclMHl  a  l>a*ii  h^rvl  of  erouoa. 
Some,  at  least,  of  the  faulta  cut  the  older  ba- 
mUIk;  I'lit  no  i-vidonee  ha.t  )ie<^n  found,  where 
thn  newer  litvaM  crosK  Ihirin,  of  any  renewed 
movrmenl.  I'ljit  glacial  jKrioii  pa&aed  over 
this  region  willionl  leaving  sny  traces  of  tce- 
action,  nianife-tting  its  otvurrcuce  merely  aa  a 
pluvial  episode,  very  brief  in  comparison  with 
the  stages  of  Uie  great  erosion,  but  of  which 
some  effects  may  nevertheless  be  traced. 

Such  is  a  very  brief  and  necessarily  imperfect 
outline  of  the  tr^n  of  leasoning  in  which  th« 
author  follows  o<it  the  exceptional  prorcKitcM 
frhieh  have  aetcd  in  the  Grand  (aiion  dislriot, 
and  evcnttialcil  in  prodnoing  ilA  prcsont  remark- 
able featurvA.  Very  few  of  the  conclusions 
arrived  at  arc  o|»en  lo  any  question;  and. 
though  it  has  been  for  so  short  a  time  known  to 
science,  it  may  ho  considered  as  one  of  the 
most  fbljy  tlionght  out  of  geological  problems. 
Among  the  collateral  facts  illustrated  in  tliin 
K^on  are  several,  which.  fVom  tbeir  appar- 
ently anomalous  character,  are  of  Npocial  in- 
terest to  lite  student  of  dynamicnl  goology. 
Such  ia  the  want  of  coinctdeii(;e  between  tho 
great  fnidls  and  jioints  of  volcanic  eruption, 
tin:  hi-ndinK-dowt  of  liie  ittr.itn  along  the 
dropiK^l  9iidi:»  of  the  fatittit,  the  (/oimcclion  of 
the  latter  with  t)ie  iH^cidiar  monoclinal  flexures, 
the  not  uncommon  rcvi'rsal  in  direction  of 
throw  in  the  o[H><'«il>'  ■^■■''*  of  »  single  f&ull, 
aud  the  rcuMiTliabk-  obxervntion  that  ihiT  ^en- 
eral  light  dip  of  the  strain  is  increased  notably 
at  the  bases  of  the  terr:icc8.  Tiie  losl-nained 
circumstaDcc  the  author  is  disposed  to  connect, 
thoogh  donbtftilly,  with  the  iheorr  of  plastic 
equilibrium  in  the  earth's  cruat,  —  a  tlH-oiy 
whicfa  we  believe  few  geologists  will  be  ready 
to  follow  so  far. 

A  notice  of  ibis  monograph  would  1>G  incom- 
plete without  s[)eetnl  referende  to  the  accom- 


piinying  allaK.  ivnlaining  acological  niniM  and 
|>anoisnitc  views  of  the  duttrict.  TIh-  latter, 
together  with  a  number  of  illuslrationn  in  the 
volume  itself,  are  from  tl>e  t^nci)  of  Mr.  W. 
H.  Holmes,  and  convey  »  better  idea  of  tlie 
proj)Ortions  and  intricacy  of  Ibc  physical  fea* 
tures  than  could  be  accomplished  by  any  word- 
painting,  however  elaborate. 

If  Uic  ehai-aeter  of  the  critic  must  be  main- 
laitied  in  reviewing  this  work,  whidi  in  its 
main  features  demands  our  praise  alone,  it 
inay  be  anggettted  tlmt  the  •  effusive '  style 
adopted  in  hcitdo  of  the  cliajitttrK  is  seaniwiy  in 
heepitig  will)  the  incompambli;  dignity  of  the 
subject,  and  is  not  likely  to  ap|ieal  to  the 
specialists  for  whom  this  dasa  of  |>ublieation 
is  intended. 


THE  BACILLUS  OF  BKltlBliRI. 

Eiialoifiij  »  ffenent  do  benbtri.  Ve\o  Dr.  J.  B,  ok 
Lack»i>a.  Uio  <le  Janelio,  Fun  Ir  Lint,  1864. 
iKp.,  liluHU.     8°, 

Tiii!>  pamphlet  givefl  the  results  ofa  medlco- 
Mtdogical  study,  carried  on  in  tbe  |iIiysiol^> 
cal  UboraCoiy  of  the  National  inu»rum  of  Itio 
de  Janeiro,  on  a  very  obscuto  disease,  which, 
introduced  many  years  ago  in  Braiil  frowi 
India,  carries  off  aauually  a  lai-ge  number  of 
victims,  particularly  in  the  northern  provinces 
of  Ilit-  empire. 

Kmploj'ing  the  method  of  Pasteur,  and  in- 
troducing blood  cif  beriberi  patients  in  meat- 
solution.  Dr.  I^icenla  obtained  iu  numerous 
experiments  a  microphyt*?  similar  In  form  to 
tho  bacillus  of  carbtmde.  Tlii*  organism. 
which  reproduces  itself  by  Mgnientalion  and 
by  spores,  was  also  found  in  the  fresh  urine 
aiid  Mood  of  beriberi  patients,  the  sporca  beln]( 
at  times  extremely  abundant  in  the  blood.  On 
making  subcutaneous  injections  of  the  liipiid 
in  wlifdt  the  organlsma  were  cultivaU-d,  in  rab- 
bits and  gninea-pigs,  these  auimals  were  found 
to  succumb  in  |)eriuds  of  from  Cvc  to  twenty 
days,  some  of  them  presenting  a  true  paralysis 
of _  the  posterior  members;  others,  a  notable 
weakening  of  theso  members,  with  difllculty  of 
locomolioD.  and  low  of  cntaneooa  sensibility. 
Death  lu  many  caacs  wa«  cnnaed  by  asphj'Xia, 
the  paralysis  having  extended  to  tlic  anterior 
nierabera.'  The  cultivated  blood  of  these  ani- 
mals reproduced  the  same  mltropliytes  that  bad 
been  ohtaineil  fVom  the  blood  of  Iwriberi  pa- 
lienU.  Tlie  raicrosoopic  examination  of  the 
spinal  medulla  and  of  the  muscles  rf-vcJilcd  tbe 
presence  of  tbe  microphyte  an<l  of  Its  »|>in-e». 
their  abuiidanoe  in  lite  medulla  being  e«|H.-ciaI- 
ly  remarkable;. 


332 


SCIENCE. 


jVai,.  III..  So.  68., 


From  lhi»L'  fiioiji  the  nutbor  ilraws  tbc  logi- 
cal coiwluHioii,  ihnt  licrihcri  is  »  pnrasitiv  clis- 
eaac.  ami  tlinl  Ihc  [idirasiUrs  nttack  pailicuhriy 
ttie  IiUkmI.  iniisdi;*,  and  modulln.  lu  seeking 
Uic  origin  or  thi^'  {larnsiti-.  it  was  found  llmt 
similar  organisms  ireri.-  foiiiid  al  liiufs  iu  rioe- 
grains.  'Ilic  cliantctoristics  of  the  grains  of 
rice  attockod  by  the  paraai(«  art  ptveii :  and  llie 
bypotheeis  ia  advanct'd.  tlial  ncf  i»  otlen  Die 
refaiclti  of  ilie  iiiiciitti>lutf  liy  whioh  it  i-nifis 
the  tiuraan  Hvatcm,  nliich  a|i]iriir)i  to  l<e  in  iit^' 
€Ord  with  tliv  fact  llmt  riiv  is  ii  princijial  article 
of  food  in  tin-  n'gions  subject  to  tlic  diM-sttc- 

C<>ntainioBti-il  grnias  of  rice,  eiibjcoted  to  tht.- 
kaini-  cultivation  as  ttic  blood  of  beriberi  pa- 
tients, [>ro(Iuced  organisms  entirely  identical  in 
npiKaraace.  Injections  of  the  iVjuid  of  tbc 
rice-cnlture  in  giiinea-pif^s  produced  death  in 
thirteen,  seventeen,  aud  twenty  days,  with  jiara- 
Jylie  ]>henoni«n&,  and  cU-ath  by  a^pb.^'sia :  anil 
the  microecopic  exainiuntiun  of  the  npinal  me- 
dulla and  muBoles  showed  the  pn-«iniov  of  tlic 
same  orfcanisms  found  in  aninialn  inocnluteil 
with  Uie  bloixl-cultiirtr  of  beriberi.  Thp  aullior 
pru|tOAt-.H  ti>  <s>ntini)c  biit  invetctigation  of  the 
siiNpt-eti-cl  retatiou  twlween  a  rice  diet  and  licri- 
bt-ri. 


BIOLOGICAL  THEORIES  OF  AX  ARTIST. 

ilarpholoffv.      lirtimatei  ofinirltigeaof.      Vkal  chem- 
hiry.     &y  Frank  B.    Scorr.  artist.     Huffalt), 

ftyriott;»r-,  1883.      18  p,      8=. 

TiiK  author  saj^s  in  his  preface.  "  Ifwc  fail 
in  proving  the  truth  of  what  we  advance,  our 
labor  will  not  bo  lost :  we  may  lead  the  way  to 
Rirtber  discoveries.  Columbus  was  mistaken 
ID  his  seeking  another  way  to  India,  but  hie 
mistake  led  to  the  diacovery  of  a  new  eonii- 
'  nent."  In  scienee  great  continenl.-i  of  knowl- 
edge never  have  been  dincovernl  by  ignorant 
adveulureni;  wo  tlKiiitforf  ilo  n<)I  lielievi-  that 
Mr.  Soolt  will  achieve  thi'  imiiort-ant  siic.i.t'ss 
be  dreams  of,  nlthough  he  i*  misUiken  in  ]jer- 
bapn  huUhiK  stntemcnU.  AVe  arc  acqiiaioleil 
irilh  no  other  publication,  purporting  to  bv 
»<'ientilic,  which  contains  so  many  smiisiug 
errant  and  entertaining  h}-potheaes  in  so  few 
pages.  We  need  only  give  the  following  ex- 
tracts in  our  jnsllfleation,  "  Without  oxygen- 
hydrogen,  iiilrogeu,  anil  carlwn.  we  have  no 
knowledge  of  life.  .  .  .  Th«rf  are  other  cli?- 
meiils  subonlinalc  to  Ihew.  Thent  i.t  tilao 
souieothor  t^li-ment.  not  Kuliordinalc.  .  .  .  I'er- 
ha|i!i  thiM  firth  element  was  the  (/uint-cssenci  of 
the  ancients.  Ihixlev,  in  his  •  Hiologj,'  c«II« 
it  eleclricity."  Will  the  nulhor  kindly  refer 
u»  to  authority  on  the  quintessence  of  life  of 


the  ancients;  also  to  thepagvofllnxley?  H« 
nirther  stales  that  the  blood  at  one  nxHneut  i« 
rwl  with  oxygen ;  the  next,  black  wilh  earlioii. 
We  have  no  donbl  thai  suHleient  earlwii  might 
blacken  the  blood,  but  we  are  surprised  lo  lean 
that  the  mixture  occurs  rcgnlariy  <luring  life, 
The  whole  pamphlet  resembles  these  saroptea. 


y 


THE  ILLINOIS  GEOLOGICAL  REPORT. 

Gf^iyglcal  tur'tff  »/  IRinM*.  A.  H.  WontiiE.t, 
director.  Vol.  vii..  Geotogj'  lUid  paleoiitolORV. 
Sprbgiield.  StaK.  I8S3.     4+873  p.,  81  pi.     S° 

The  flrst  two  volumes  of  this  series  of  re- 
ports appeared  in  ISCC;  and  tlie  others  have 
followed  at  intervals  since  then,  the  seventh 
having  api»etired  during  the  past  year.  The 
lendinji  f<-iiture  of  llieae  re|»orla  is  jialeonlologj'. 
in  eiiiinectiou  with  whU-h  the  naoica  of  some  of 
Ihe.nblcst  Anieriirnn  [i.-ilconlologiat*  appear. 

In  bis  prefMOc  to  Ilic  present  vohime.  Mr. 
Worthen  s;iys.  thnt.  to  cwmplele  ihe  pideonlol- 
ogj-  of  the  st.'ile  upon  the  pl.in  originall}-  con- 
templated will  require  two  volumes  more, 
with  fraui  forty  lo  flfty  pi.iles  of  illustrations 
each,  but  that  this  cannot  be  done  until  au- 
Ihorlxecl  by  ajiecial  legislative  act.  It  is  not 
iiopraliable,  therefore,  that  Ihe  present  volume 
will  In-  the  last  of  Uie  series. 

Mr.  Woilhen's  chapter,  of  flIly-oDe  pages, 
on  economic  geology,  treats  mainly  of  local 
sections  in  dilTerent  parts  of  the  slate,  priiici* 
pally  of  conl-meftsure  strata.  He  annoum-i^s 
the  discovery  of  *  coal-oil"  in  the  town  of  Litch- 
field.—  a  dense  lubricating- oil,  mingled  with 
salt  water,  which  he  thinks  comes  from  the 
base  of  the  coal-measure  conglomerate,  or  one 
of  the  upper  Chester  sandstones. 

Four  borings  have  i-eached  the  oil  »t  a  depth 
of  nearly  seven  liiindred  feet,  each  boring 
vielding  al>out  two  barrels  of  crude  oil  per  day. 
He  also  ri'iMjrtai  the  discovery  of  brine  in  Pi-rrj' 
county.  Six  boringH  have  been  made,  each 
tlonitig  lixti'rn  gallons  u  minute,  from  which 
an  aggregate  of  thirty-tivc  hundred  burrcb  of 
salt  is  made  annnalty. 

The  work  on  the  fossil  fishes  by  Orestes  St. 
.lohn  and  Mr,  Wortlien  is  a  ven'  important 
one.  embracing  two  hundred  and  eight  pages 
and  tweuly-sis  plates.  It  treats  of  those  ebar- 
acterialie  carboniferous  families,  the  t'och- 
liodontidse  and  I'sammodontidae.  and  also 
of  l<-hlhyodoru!ile8.  The  imiioi-tanl  works  on 
similar  fossil  (Ishes,  which  were  publL-tluni  !n 
previous  rohimes.  are  well  known  :  aivl  yet 
the  material  now  publisiicd  is  uucxjireledly 
comprehensive  as  regards  the  variety  of  forms 


Makch  14,  16 


SCIENCE. 


S33 


embrtKcd  in  the  two  Tfimilics  jnst  DaiDeci. 
Tlie  authors  doscriho  and  Hgiire  QAr-aix  new 
species  of  tii«  Cochliodontidae,  l^eiher  with 
fight  Bpeciea  previously  piibliahed.  They  ciu- 
brace,  in  all.  fourteen  genera,  six  of  which  are 
iiew ;  namely.  V«lii;itio<lus.  StL-iwfiterodn^, 
Chitono(]ij9,  l)(^lUy)o)mii.  Orltiopli-urodii^.  awl 
Tsenixliis.  Th<!  t»i>t  in  .n  hillicrlo  iinpul>li)i]i<») 
iiuiiti>,  pro|>cx'UHl  bv  il(!  Konint-k.  Of  the  l'»atn< 
Rio<lonti'liic,  lliirlocn  spccicn  (eleven  »ew)  are 
'lescribod  and  ligiircil ;  i-lcven  of  tlicm  being 
ivferred  to  renmmodus.  nnd  two  to  C^podns. 
Eleven  genera  aie  recognized  among  the  Ich- 
thyodorulitcs.  one  of  which.  Eunem-iennlbus, 
Ihey  pi-opose  as  new.  Of  these  genera,  they 
describe  and  figure  twenty-two  species,  only 
two  of  whldi  have  before  been  published. 
Tlie  itnvcilic  and  i^i^rieric  description*  an  full 
and  dear,  and  Itlr.  St.  .lohii  liait  injule  gO0<l 
IMC  of  his  \nTgv  experience  in  their  dbciiMton. 

I'ngcs  'iC,9~^i'i  nnd  four  plates  nro  devoted 
to  descriptions  and  figures  of  lifty-Svc  species 
of  crinoids,  together  with  a  few  carboniferous 
shells.  Descriptions  of  all  these  except  one 
of  tbe  sheila  were  pnblished  by  Mr.  Wortben, 
withonl  iibiatrations.  In  l***'.  in  Bnllelin  No.  1 
of  llie  llliniii^  >taU-  inuaeuni  of  natural  faistory. 

On  pp.  -■(2;J-K2fi  he  describes  right  si)C<:i«;3 
of  carboniferous  niotluscn  without  illiwtralion.s. 

Pages  337-33S  and  one  plaic  arc  occupied 
by  Worthen  and  S.  A.  Miller's  descriptions 
and  illustrations  of  nine  forms  of  ecbinodcrms. 
Their  material  for  this  study  was  imi^erfect, 
nnd  yet  they  have  proposed  live  new  genera ; 
namely.  Conipeaster,  fholaster.  Tre master. 
Ilybochinus,  and  Echinodisciis.  The  latter 
they  refer  to  the  Agelncrinidae,  together  with 
.VroliHiKicidarift. 

Page*  Stl-."!.'*"  are  occupied  bv  Mr.  Cliarlea 
A.  WnchKtnutli.  He  8gur<-s  and  ri'describes, 
in  this  volume,  two  ('chinodtMins  which  he  hail 


previously  described  in  (be  bulletin  of  the  Illi- 
nois atato  museum  of  natural  history.  Follow- 
ing thb.  he  pvea  an  imporiant  discussion  of 
certain  blaatoids.  with  a  description  of  a  new 
genus,  namely.  Iletiiroscliisnia. 

The  text  of  Ihe  volume  closes  with  de^crip- 
tioii.f  nf  tlircc  new  spccicK  of  blaxtoids  by  Prof. 
W.  n.  Harris.  They  an^  however,  without 
i  I  Inst  rations,  e.tccpl  one  woodcut.  ProfvKsor 
Uanis  refers  one  of  these  species  to  IVntrcmi- 
tes  Say.  and  the  other  two  to  KIscticrinus 
Roeraer.  He  rejects  the  generic  n.ime  Nn- 
ck-oiriniis  Conrad,  because  of  the  eri'oneous 
description  which  Conrad  gave  of  it.  Nu- 
cleoeriniis  Is.  witliout  doubt,  identical  with 
Klacacrinus ;  bill  unfortunately  Conrad's  lype 
upceiraen,  which  iit  still  extant,  shows  phiinlj 
tital  he  mistook  its  base  for  its  nunimit.  IKos- 
nosx-s  are  seldom  [lerfeci,  am)  it  Ik  dilllcnlt 
to  determine  liow  much  of  error  wc  ought  to 
overlook  in  the  retention  of  imperfectly  de- 
fined genera. 

The  letterpress  and  binding  of  this  book 
are  creditable :  but  tbe  illustrations  arc  not  up 
to  iliat  standard  of  excellence  which  was  at- 
Inincd  in  tbe  previous  volumes,  and  which  the 
(>rL-senl  state  of  art  demands.  Still,  they  servo 
well  for  Iho.  ideiitiGealion  of  tht:  objeola  which 
they  are  intended  to  illuHtrate.  The  uiutct'-up 
of  ihe  WjIc  has  one  incxcuMbht  delidencj', 
wltieh  was,  no  doubt,  due  U>  su  ovcrHtglit, 
since  the  other  volumes  nm  fne  from  thin  ilo- 
fect.  We  refer  to  the  abtence  of  any  tabic  of 
contents,  or  any  reference  in  the  index  to  the 
different  authors,  or  tlie  titles  of  their  subjects. 
This  does  not  detract  (Vom  the  merit  of  the 
work.  Jiowever,  whlcb  la. as  a  whole,  very  great ; 
and  the  people  of  Illinois  may  well  be  proud 
of  what  iiHs  been  uccompUsbed  by  their  geo- 
logicJil  survey,  even  if  It  should  now  be  sus- 
penited. 
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OOVERNUBNT    ORGANIZATIONS. 

Oeilngtol  Hunj. 

Work  in  (A«  Dialrlel  of  ColnmUa.  —  It  h  iiilea<1«d 
to  m«{i  about  ihiev  Iiuiulml  t'luarn  mile*  ol  ibe 
roRliHi  nbout  WiubiDgluii,  mclnding  thr?  DIxtiiet  of 
CoIuidMm  anil  oiljacnnt  rountrj  on  Ihe  nnnh,  <'it*i, 
ukI  «-eat.  «xieiuli[ijc  ti>  a  >li»t»nc«  ol  about,  (en  mile* 
from  ttie  district  bouuiluiit^^  ia  iUum  ilirecliuus. 
Tbli  map  will  b«  uh'iI  fur  the  d«liu«gillon  ol  the 
([•ologlca)  (cMure*  ol  the  ilislricrt  and  adjacent  coun- 
try, llie  Invesllgallon  o(  whlt^h  lia*  htoti  ciixrle<l  on 
for  sonie  tine  by  Ur.  \V.  II.  McGoc.    Tbe  lopograpUc 


work  done  in  fir  conglais  iuaiD)y  uf  Ihfl  compllatlnn 
a.nd  trKintrrrriicc  ol  material  funilsli«d  by  ihe  f.'oMl 
and  Keodelic  surrey  In  tha  form  of  oilgliul  uiiput>- 
liabed  sheets  upon  a  teals  ■>(  I-ICOOO.  vlth  ratitour* 
1  wtnty  (eet  aiiart,  verlleally,  ami  covnrliis  Ihn  grfoler 
p.-irt  of  the  nrcA  rcquirvd  tor  Ili«  lnim«d[al«  luo  of 
thn  s^nlotflM.  Mr.  S..  It.  Itodllsti  Iim  been  atsisned 
Ic  ibe  lopoijcnipLlc  u'i>rh,  and  will  ulUite  alt  work 
previously  done  iii  llie  nren  above.  IndicAlcd  by  tlie 
eotut-jmrrcy  and  the  cocDnumionera  o(  Ihn  district. 

.-iprdiff*  i/  FloHda.—Prot.  L.  C.  Johnson,  while 
vrorklBg  in  Florida  itDrlng  January.  g>vi»  some  al- 
lention  to  Uie  sprliigi  and  mlti  In  thv  rkiuiiy  "( 


:J34 


SCIENCE. 


I  Voi_  ITI  ,  S<v  38. 


jAfhRooTillo.  He  9Kja  that  irlttiin  fire  mile*  of  Jack- 
suuvDIe  is  a  remarkable  (prin^.  kiiomi  at  Iho  Uon- 
cnel  spring,  tbe  walora  ol  wUlcb  ttem  to  he  idenlica) 
viUi  thoti!  of  tlir  cicnTntlon  at  the  cliy  water- worla 
and  of  mitny  of  lli«  •pririK*  of  Ilils  portion  of  UiQ 
lUte.  Tber  AiBet  from  IliOM  of  (be  MUtbcm  uid 
WMteru  porlioiii  lii  bi-iiif  iiiorr  ilvcridi^illy  chaljbeale. 
In  tempcratuK  tlicy  itrc  derl>l«I)y  limllir.  All  tbono 
near  J>ckK>nvtIt«  hftTR  Icmpcrftlnrps  of  'i"  V..  and 
M«nl<l  tob«aJmo«t  iiiviu-iubtt.  Bumiui-r and  vint«r. 
The  eitrvm^  nui^  is  two  iltfirpM;  ibnt  ii.  fmn  1S° 
to  74".  Tb«  irvp  wclii.  tlir  ulullow  onni,  and  also 
Mtvftnl  Uke-Uko  rpring*,  nil  reglalnr  TS"  F.  Some 
am  Id  (iiiipntclnl  ulrata,  reachinjt  n  ilepth  of  only 
Cttven  or  twutv  fMl;  olbvn  am  from  Ibirty  lu  furty 
feut  diMipiii  clay  aud  rock;  .lud  itanv  artesian  wfiDs 
prnelralc  to  two  bund  red  tcrl. 

(:A4iitka(  iJfrirfon.  — Diirlne  Jann.'uynnd  Kobniary 
Prof.  F.  W.  Clnrkc  and  Dr.  T.  H.  ChnluiJ  Iiavp  btm\ 
biiJy  in  tlie  uintysL-a  of  minfrni  walnr».  Among 
tli*m,  Profcnor  Claikc  biu  cxjimincd  wntci-  (mm  the 
H«lcna  liot-«prIngs  of  Hclrna,  Mnnlana  Tcrrllorj', 
n bicli  b  an  alkalln*  nailne  nattr,  and  WBl«r  from  rli« 
wnnu  aprin^  of  Llv!n)tMou,  Montana,  wbicli  In  a 
ealftle  falpbur- water.  Both  ar«  tia-mul.  luiil  tbvKc 
ant  probably  the  flril  nnnlyst-s  over  ranAe  o(  ttirm. 
Dr.  TliomM  diatard  baa  alio  ltn1«lie<t  •onic  nnaljci?!. 
of  Damoiiriie  Irnm  the  well-lcnowu  topax  locality  at 
Stoiielinm.  He. 

At  Hew  HariMi,  Mcurs.  Dnnia  and  Ilallock,  during 
Janunry,  uore  ■.■D)rJ«'d  In  nperimcjii*  to  (Intnrmlnp 
tU«  exact  l)Oitiu^--iioinl  of  ilnc 

The  north  lelnd  wf  CaU/ornia.  —  Mr.  Gilbert  Tboinji- 
son,  while  (ingaged  In  topographical  resurcbe*  In  the 
Cascado-raiiK"  toctlon  of  California,  ha>  lienn  Ini^- 
dwitftlly  collecliiig  intontiatlon  concerning  n-bai  Ih 
generally  obwrvcd  oa  the  '  tiortb  wiiiil  of  California..' 
M  It  n-M  flnt  obnerrnl  in  tliat  tUile,  Hiid'tuppuwd  lo 


be  lociil.  The  name,  bowever,  •JiouM  not  bi>  *»  iw- 
Slrided,  »  it  sbonld  he  extended  to  tbe  Pacttic  alope 
of  the  UuIImI  State*  and  poisitily  of  North  America. 
The  cbanicte  rial  lea  of  llii«  wind  li.ivn  born  more  par- 
Dctilarly  Ji-Mrlbeil  by  Dr.  J.  II.  C.  Wi>nt6,  of  th« 
Univeraily  of  California,  than  by  any  one  el«e.  To 
dctctibc  thcin  brle-dy,  they  are  lucluded  under  Ibe 
b«ad  of  ^leeinlTe  dr>  lnji:-i|naIUIe!^  Tlieac  arc  marked 
both  in  guminer  and  in  winter.  Iti  Ibe  fomwr,  vtge- 
tation  Bometimpi  appeals  ns  Ihon-ih  It  were  buml, 
nnd  the  effeet  upon  liotb  niilmnU  and  men  U  striking. 
iten  who  haT«  rrcnily  arrived  in  Ilu*  eoiintry,  and 
are  robiiM,  are  uot  ao  »ensili>e  to  tbe  wind  an  nti- 
denU:  and  it  baa  Iberefote  been  Fxld  llial  the  iiua^- 
uation  hu  a  great  dent  to  do  with  It,  but  this  Is  a 
mistake.  It  matter*  not  wbelli«r  Ibe  wind  U  hot  or 
old,  it  prixtncet  a  fi>etttij;  of  ereat  (Icprawton  and 
liurvuiit  irritiibility,  kiatiludc,  and  rPSll<Mn«at.  SouM 
call  U  Uie  "poijoii  wind.'  and  othera  the  'ctwty 
wind.'  The  effects  produced  are  ilmitar  to  thole 
of  the  '  Puna  wind  *  of  Peru,  and  tbn  '  Hammaltnn' 
of  Africa.  It  bloWA  at  no  le^nUr  interval,  nor  for 
any  known  definlle  pericdn.  Tliere  is  some  local 
autliorlly,  howerer,  for  Ilie  opinion  Ihftl  some  multi- 
ple of  three  bu  tiren  obtirved  by  sonie  of  Its  rcriir- 
reucco.  The  wind  U  really  viclou*  only  once  in  eiebt 
or  ten  jearn:  and  it  undoubtedly  has  a  powerful 
aud  favorable  effect  in  drying  up  Ibc  wet  soil,  and 
uenlnliiing  the  efleeU  of  Ibe  rank  regetaijon.  In 
the  Sacnmcnlo  valley  after  Ihn  rainy  «eaaon*.  Mr. 
Tlioinp»on  bH«,  no  far,  lr;(ced  Its  oourse  and  width  (o 
iHtliiiite  13":  and  inch  infonnation  as  be  posseates 
to  dale  seetns  to  indicate  that  the  wind  more*  down 
along  Ilic  cast  base  of  the  Cascade  ranife,  and  thence 
through  the  8ncmnienio  and  San  Ji>ai|uln  valk'ya  of 
C'lillforfiia.  There  are  numerous  theories  a<i  to  tl« 
origin,  and  the  reasons  wliy  it  ppoduees  such  marked 
anil  jieculiar  eifecln. 


RECENT  PROCEEDINGS    OF  SCIENTIFIC  SOCIETIES. 


iaduny  of  utual  loltaeM,  PUIadalphk. 

Ftb.  M.— Dr.  X.  Boo  Bradner  exhibited  nn  in- 
acribcd  atone  found  Inside  a  ikiill  taken  from  one 
of  the  ancient  inoundu  at  Newark,  O.,  In  iHrtr>.  An 
eiplorallon  of  the  retjion  bad  been  undertaken  In 
conanqiienee  of  the  finding  of  atones  bearing  mark- 
iii|;f  anmewbat  re.temh!lng  Hebrew  letter*,  in  tlie 
hope  of  lindinji  other  spRcImena  of  n  like  eliarocier. 
The  exploration  was  suppoMd  to  hav«  been  entirely 
iiopmiluctive  of  sueh  objecla,  until  Dr.  Bradner  bail 
founil  the  Rngravnd  stone  now  exhibited  In  a  skull 
which  bail  been  (tiven  la  hlra.  Tbe  jperlmen  Is  «f 
a  dark  reddish  material,  of  a  rounded  wedge  >ihap«, 
and  bean  on  iU  nirfoce  a  number  of  character*.  tb« 
*[giillle»Drj^  of  which  had  not  hei-n  determined,  but 
which  if4»mblethe  markings  on  the  specimen*  licfont 

(llMDveriid. H«v.  H.C.  McCook  described  thnneata 

of  a  new  species  of  ipldet  reeeotly  recejveil  from  Mr. 


W.  B.  Wright  of  San  Bernardino,  Cal.,  t'>r  which  li* 
proposed  ibe  name  Kegenlrin  canites.  Tbe  cocoona 
hang  In  slrins^from  the  limbs  of  trees  extending  over 
a  pathway.  Thoy  aiv  plaeed  one  above  the  other  to  the 
number  ufeiiibi,  mid  arc  united  by  a  netting  of  white 
silk,  covered  wilb  the  leaves  of  tbe  neighboring 
planta.  Thoy  am  kept  In  plarc  oter  the  path  by  lines 
wliicb  exlnnd  to  «lthar  aldtt,  lomctlmea  to  a  dUtanc* 
of  lire  feel.  Along  one  aide  of  ibeanqwndfvl  n«M« 
is  a  tube,  which  Is  inhabited  by  the  mature  sptdera. 
As  the  weaving  of  nests  over  pathways  leads  to  their 
bcinK  freinentty  lorn  away  by  passing  animals,  it  bad 
been  BUg]g'>»leil  that  the  case  was  an  llluBlration  of  a 
weakening  uf  tbe  inetliict  of  preiervatiuu.  It  may. 
however,  be  ritlier  a  means  adopted  for  Uie  diatrlbu> 
tlon  of  Ihn  species:  Ihe  spldcrllngsbeingdoubtlcM car- 
ried to  remold  polnia  by  the  animals  whkh  tear  away 

tbe  neil4. Mr.  Kdward  Puita  rei>orted  that  he  bad 

examined  tbefore-bay  at  Fairmountwater-workB,  from 
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which  tlie  vat<f  had  b«Mi  t«inponul1r  wlUiarawn.nlIh 
a  *i«w  to  iIi«c<yT«r  Ihe  winter  coiidlUoti  <^t  ibv  ttvUi' 
water  «pong«*  •nil  oilier  iobabiianti  Qt  that  lucalUr- 
^hcieibft  lutfaoe  could  b«rc»chc<l.  It  wnK  (onadlobc 
Crtvervd  with  a  i(iod-t!ol<irrf  IncriitlnlloR  ot  eoiwldor- 
■ble  Ibickimv,  w)iirh  pivved  to  bv  compofoil  »lRio«t 
wholly  of  ilic  9laV)blB5li  uxl  spjculi-a  nf  ()■<•  spoD^ 
Mcjml-i  I^idyt.  Some  (on-  rragtnenis  of  S[i>jui)a 
ItiiviDtitie  aiiil  gponxllla  fnmlll*  irrn'  i«rn,  hui  tlii«' 
lint  uAiiml  WAS  elearlr  the  |i4vvall!it];  s|H>ci<s.  A 
tlitutcd  »liiii!i'-w!iy  wus  porensi  wilU  a  dry  Incmita- 
tlon  of  the  uunv  malrtlnl.  WliU«  coidlilerins  the 
llltitl  ot  Ihn  jirMi'iici)  of  an  Ur)[n  a  bprxigc-srowlli  nt 
tlM  Lillet  10  tli>^  sijiiply-pimiiM,  Mr.  I'oti*  tUMd  thu 
Mej«nla  Lviiiyi  wis  eutuipicuottt  among  tbc  kiMwii 
Nanli-Atii«rkan  AponirM  by  lt«  gnaX  tvlAlrvdcnsltr. 
anil  ilir  imiall  propontnn  of  lt>  inrcodp  «r  tti^.  It* 
tl««ay,  iIio-r>'f"r*,  nt  ill*  lormlnAiion  of  it*  jieriixl  of 
•uniiiK^r  ^[urlb,  would  be  a  sli^lilercaiue  of  iKtllullMi 
to  the  water-supply  than  Ibat  of  any  olbrr  species. 
H«  wan,  mornorrr.  Inclinrd  to  bctlevr  tlint  decftf  wki 
not  the  noriiul  or  iiec*«ary  rwiilt  of  Uift  elcw  of 
«ach  leaaiMi'*  );ruu'lh.  Tli«  rr*i;i)«  branches  of  some 
ipMks  Inbnbltiiig  expoaail  iiHuAiioni  niuy.  of  counM, 
b«  broken  oft  and  dntrorcd  while  the  »arc»dc  illll 
«ov«n  tli«m:  but  in  (he  »«Ml1e  porlloiii,  and  Ii>  all 
when  FulEcieolly  prolM;l«il,  the  cells  ot  the  farcudv 
at  tl>e  prrii>d  of  full  maturity,  forvaking  their  plscri 
alouit  Ibo  line  of  the  itcelctott  fnineirork.  gather 
lOKflllWr  bj  almiiltaneoiia  amoi'bolil  mcivemriit  Intn 
4«D*e  eruupl.  where  lliey  atv  «urj]i  euien'd  liy  a  lim^b 
«liitt»oii!>coat.«hicb.  in  turii,  grcieni'ly  becomnsur- 
ronndtd  hT  a  emit  of  mlnnt'^  j^'anuljir  colls,  anil 
nrmor-plated  by  a  dcrlf*  of  prolccIlTC  aplciilci.  'Itime 
tlTOupt  are  now  r>ici)i^iitvd  a*  the  MatobUstt,  gtiu> 
mule*,  or  winter  egj»  of  the  apoiiye.  They  are  egg* 
only  In  apiifarnncr?.  being  In  rcjillty  llierutlng-npom* 
ur  pniteeteil  jti^rni*  which  rnnnorve  the  IKn  of  tliv 
individual  lliroiijch  the  calil  of  winlvr.  This  life- 
hUtory  inJieatea  rather  a  euiideniaUun  than  a  decay 
ot  lubitani^e  a*  winter  approndtei,  and  leave*  little 
ot  no  reMon  to  regard  iiueli  orxnnlxn*  k*  a  aourcc  at 
walvr-pollntton. 

Frb.  /.''.  —  Mr.  Thomas  M^eliun  Kxbibilvd  twigt  of 
tbc  plant  uied  by  the  Piute*  and  olhor  western  tribe* 
of  loillntis  fill'  mnkitig  bukela.  They  prorcd,  on  «x- 
atninalion.  In  belong  to  Apocynum  cnnnaMnuui,  the 
ajiecies  ii.«ed  by  lli«  i>.i*lern  Indlani  for  a  like  pur- 

pote. Mr.   Meehau  callvd   attention   lo  seetionB 

«(  tree*  from  Schuylkill  county,  Penii,,  illiiwrating 
rnnarkably  xltiw  growlli.  A  black  oak.  Quer^u*  llnc- 
loria,  in  a  lilllv  over  two  Inchr*  from  ihn  centre,  had 
an  arerafe  ot  ihlity'^ix  cirele«  lo  mi  lucb;  one  of 
bcmtock  Bpnice.  lifly-onu  circle*  lo  an  inch :  and  one 
of  ilic  comtnoii  cliesioul.  tweniy-four  clrdiw  to  an 
[neb.  TliAUfh  only  four  liichcn  In  dlamelcr,  llie  oak 
»tem  waa  eeventy-tlx  jt-o-n  old;  the  bcniiwk,  four 
ladi«s  in  dlam«t«r,  wm  one  hundred  and  four  yean 
old;  and  the  diMtani  bad  grown  only  tour  and  a  half 
liwlie*  in  diameter  In  alxty  yean.  He  believed  two 
biindroil  jcan  to  be  the  full  average  duration  ot  nio*t 

tif  the  trent  of  the  ea*t«im  United  Slates. The 

■ante  speaker,  T«forriiic  lo  Ui«  mppmeil  parasiile 


nature  of  ilin  unow-planl  SMVodet  ranguinca,  of  lite 
Kiicky  MoiiiiUlnt.  ulAied  thai  Ii«  bad  carefully  ex- 
amiiieil  n,  speflnien  glowing  at  an  elevation  In  Ih" 
Toieniile  Vnllev.  and  found  It  to  heesilallng  Indepeiid- 
vntly,  no  connection  lielnj!  tracc-abk  wllli  fitter  living 
ar  ileMi  roolA.  No  mce  of  veiia^taliini  nat  found  In 
Ibe  *uil  which  waa  (carefully  wathed  away,  but  a  ha^ 
■Biai  of  comlliue  fleshy  matter,  out  of  whirli  (he  lii- 
11«rc«cenco  aroM.  Thr  ortfiln  of  lliia  fletliy  maM  was 
jot  an  uit<>olv<ii1  niyalery.  From  analog  with  llie 
behavior  of  <ither  plants.  lie  wm  inclined  to  bellcvo 
that  there  ««*  Mime  [larMiUe  attiK-Jtmeni  In  Ibn early 
lite  of  tli«  plant,  and  llial  It  »uir«^upir>  lhi<  coralline 
■»»••  euouffa  nutritlou  In  one  seaton  lo  iupi>ort  the 
Inflorescence,  after  wliicb  Ihe  coiineetlon  wns  Hevered, 

-Ur.  Meehan  alto  cxhlbilod  tlie  dried  Iravm  ami 

(nilt  of  Hilesla  dlptero,  II.  leirapltTrti.  and  of  » 
remukable  dep«rtur«  rai*«d  from  (he  latt-named 
species  sotne  yean  ago.  "niii  appeared  in  a  bed  uf 
Medtiagi,  all  raised  from  •red  gathered  from  one  tree 
growing  In  a  ttardeii  In  finrnianiown.  It  atlrat-led 
Attenllon,  when  one  yenr  old,  by  the  tnaTcs  bearing  a 
te«eiiiblance  to  Iboee  of  an  app4e-iree.  Tbe  original 
tree  had  teaves  narrowly  lanceolate  and  sciunlnale, 
rather  Uiin.  pale  green  on  tl>c  upper  *arfa(v,  and  wiih 
no  parUcitlarly  ptvminent  Tetnu.  Th'  pUnl  In  (giiea* 
(Ion  lind  liroadly  ovite  leaves,  scaiv-ely  iioinled,  rety 
diirk  i;r«en.  rui;o»«  on  Ihe  upper sorf ace,  and  stfongly 
vcineil  and  liinute  below.  The  Unwcrs,  when  they 
■ppeored.  irrre  open  cnp-»haped,  Instead  ot  being 
drawn  Into  a  narrow  lube  at  the  base,  as  in  (be  par- 
vi\l  iilint;  and  ihe  plsUI  was  wholly  encloeed.  and  not 
pxserted.  For  several  year*  tbe  plant  van  •terllo;  and 
uianygood  bolanlilJ,  whose  attention  u.is  called  to 
li,  rrj(anl«>d  iho  plant  a>  a  hybrid,  and  ilie  sierility  a* 
SI  proof  thereof.  It  was  of  nu  avail  to  point  niji  Uiat 
Ihepc  was  no  olher  speclei  from  whloli  the  pnrfttit 
ruuld  have  obtained  pollen  within  many  miles,  iiur 
to  ahow  that  hybrid*  were  not  necejisurily  sterile. 
This  season,  howKver,  The  plant  produced  fruit.  It  Is 
very  small,  not  much  over  a  quartet  of  an  Inch  In 
dianieier.  and  the  four  <--iuaJ  wingi  are  compamtlvely 
large  and  of  a  >(rongly  corlaceoni  cliaracter.  The 
(rult  which  had  been  cut  open  nO)  found  to  bare 
|iertvcl  seeds.  It  the  )ilanl,  with  Ihese  leaves,  flowers, 
and  fruit,  had  bi-eti  found  In  »  state  of  nature,  the 
botanists  would  lurvly  luve  eonUdrrcd  it  the  lepee- 
aentatlTeof  a  distinct  species,  if  not  of  a  new  genus. 
^Vhlle  Ilie  sdgi^Uon  ot  bybridity  might  be  reason- 
ably excluded,  change  uf  (urroitniliiiBs  could  not  b* 
ndvaticedostlieeameuf  tl»e  variation,  for  ihe  eiiviron- 
innnt  was  prpcliely  the  Kimcforthc  s|>i»t,  the  sei-d  ling* 
which  grew  without  clianee,  and   the  parent  stock. 

Profe«»oT  Angelu  Ueilprin  slated  Ihot  ainoitg  a 

•mall  number  of  carbon  if  eroiti  touiU  o1>ialiieil  from 
the  border  ot  Wise  county,  Tex.,  and  submitted  lu 
liim  for  rxarnlnstloR  by  Mr.  O.  Uowaitl  Parker,  s 
form  occurs  which  can  tin  hesitatingly  be  referred  to 
the  genus  Anununites.  Only  a  fragment  of  a  ilnglc 
Individual  is  lobe  found;aad  this,  unfortunjilelr,  has 
lent  the  shell,  so  tint  no  external  ornauinninilon.  If 
nny  snch  existed,  con  now  l>c  dixrrnod.  This  I*  Ihe 
f  fsi  Amuionllm  Ihat  h.is  bren  detected  In  any  Anittr- 
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icui  (orin&lioit  below  the  meKUKiic  kurin.  The  iuw>- 
dstlon  wiih  It  iif  ch>nic(Mi>tlc  pblonxok  fcirmn  of 
lite,  iiich  a* /a[ilircnlls,  Hitlllplis,  Betlcmphon.  Con- 
itluU,  Choiietes,  »n>l  PruODCius.  leaves  mitlmibiita 
tail*  poiition:  luidbeiicAweniiMtCoiidudelUatherv. 
■a  well  *»  III  Indln,  where  Waagen  Qnt  niiixnitieirtl 
the  oroiitn-ncc  of  inio  carbuniforon*  aminoiilllc 
fornta,  the  ilintribiiltoa  of  tliih  hijilily  eliniMCKrvRtlC 
group  i>f  org.Tnituis  wns  iiol  so  rigidly  ■|i>fiiieil  lijr  the 
miamolc  line  as  '^i>oloi;itt*  1i»l  been  lotl  lo  eoeielixle. 
TItat  prc'inpjiei'jic  AnimnDilr*  will  be  illaeiTereil  rhv- 
wbere  be>i'l«4  In  liidi.i  uid  Texiu,  iheiv  It  no  reatun 
W  doubl:  Imlrwd.  no  U3nrn|i(iuii  cuuld  be  Diore  Illo- 
gle«l  iJian  the  contrary:  niid  therefore  the  preMnt 
dt«eoTerj  I*  In  no  irny  (jirrUIIj-  Mirpiiilog,  uiil  onljr 
lniere*liiijt  rallier  Ihnri  iminirtunt.  ?ifN>(>taI  InlVfCwt, 
however. atcaclies  to  this  fonu:  asihrmigb  it,iiiidlli(.' 
iiuJivMuAli  or  [ra^nieiils  thnt  bntr  bvpii  [ouiid  hi  ifai^ 
Trjon  (IMtlnry)  rock*  of  OallfomU,  we  h«ve  citab' 
lliheil  lit  Ihla  c»iiiitrf  the  exlii'in^  mii;;e  of  the  group 
wbic]i  It  i*pret<etil4.  The  oame  AoidkhiIio*  P.iik<Tl 
Wi  prupua^  till'  the  ipecleH. 

PhUoKipbiad  iwlDty,  WMblDgtoo. 

K*6.  t,  —  PrwI.  C.  V.  Rilejr  prewiiled  s  review  ol 
itceni  progm*  in  economic  mtoraolOBy;  ilocrlbliif; 
ecpoelAlly  Um)  dev<-1opmeiit  of  Iniiectlddc  mothodti 
Mid  appsMttu,  kod  clMlntc  hin  rctnark*  with  a  plea 
lor  applied  ucieiice. -^^ Dr.  Swiui  M.  Btimett  iJi»- 
entii^d  tbo  <|tinillon,  why  thn  eyei  of  luilniiita  (him; 
in  th>'  dark,  Ktviiis  a  dbort  il>i(e«t  of  tin'  siihjeel,  ami 
deieriliiiii:  expvrimeiils  of  his  own.  Ilu  eoneliided 
tlmt  the  phenomeiino  wu  eauocd  liy  rrflveilon  from 
the  rvt.lna  ol  the  eye.  It  If  »eeii  bpHl  when  ilie 
olMrrer  i*  on  tbe  lln*  cotmeetioK  the  »h)iiiii^'  ■•)<.■ 
with  u  suaree  of  light,  and  eeiuea  when  bli  lUtliuii 
ileparu  from  that  iln«  hy  a  certain  atnounL  Th(? 
limiting  angle  (incaiiurod  at  the  reflecting  «;«)  i*  rel- 
uively  gT«at  In  the  cue  oI  e}<i*  wlileli  are  hjper- 
tnelrvjMe.  Protewur  Willia.m  Uarknuts  pointed  out 
tlut  Ihe  liniillng  aBglu  ii  llkeaiu  iiScctcd  by  the 

luiigaltude  of  the   bright  Image  i>n  the  lOllrui. 

Mr.  A.  H.  Johnaon  apoke  on  ccceii trie!  lies  of  oeean- 
Currenta  a«  illuilrated  hy  (he  i  oyages  <if  lust  biinya. 
AtTuloui  timn  buoys  huve  been  tc>rn  front  their 
moorlnp  in  tbe  waters  of  Ihe  Uiilleit  Slates,  .trid  eai^ 
ried  toM»:  and  eleven  nt  Ihe.^e  Laie  bwu  afierwonl 
found  at  dUlaul  points.  .ind  ideiililicd  hy  mennx  of 
Icllcn  east  in  llieir  ei>nslitu«iic  plaiM.  One  waa 
fonnd  nil  the  weal  cdaii  of  Ireland;  aa<econd.  atP«n- 
deeu  C'oi'e.  Bngtaod ;  imj  iitliers,  Jiut  eutt  of  Tcne- 
rifle;  a  Itfib,  neur  Turk's  Island;  anil  a  sixth  ami 
•evenib.  iieir  Benuudu.  The  reiuaiixler  were  fi>uDJ 
In  the  oprii  Alloiitlc.  in  the  following  |iOHUioiii: 
lallliide  Ai"  !3*,  longlinde  ^H°  %^':  laiitude  aS"  U*, 
lon;:irtiiK'  17<'as':  latitude  3U'>  air.  longitude  !$e  4ff. 
kttiuili.-  il''  11'.  longitude  32'  43'.  .\dmlnil  Jenkins 
cited  Riiolhi-r  instanee  of  n  V.  S.  buoy  Hraniting  ou 
the  const  of  Ireland.  In  tlii^diseiisiion  whieb  enMied, 
tbe  opiul'fii  wiw  etpre^MiI  hy  Or.  William  II.  Ijall 
and  other*,  that  the  buoyi  found  near  TenerltTe  hail 
made  a  northward  -Uttrar.  ami  ifaai  thocc  picked  up 


near  Bemitida  and  Turk's  Island  might  hiive  eon. 
tinued  un  the  s»me  eotirse.  and  nfterwnnli  turned 
west,  enmplellng  llie  elrcull  of  the  SatyoMa  ^ea; 
hut  11  was  thoiigtii  more  probable  Ibac  the  latter  had 
follDB-ed  Ibe  soulhwaKi  euattwise  curreul  inside  the 
Gulf  Stream. 

FA.  16.  —  rrof,  F.  W.  Clarke  apoUe  on  the  periodic 
law  of  cbeiuleal  «)orn»iita,  giving  the  IilSlory  of  Ihe 
discuivry  of  the  law  and  of  it*  verlBeallon  by  the 
Bubaeiiueiii  dUcovery  of  elements  indicated  by  It,  and 
even  >peelflcally  prciilcied.  lie  eshlbileii  an  enlar^d 
copy  of  Meyer's  atomic- vol uni«  cone  drawn  with 
th«  lai«st  value*  (or  slomlo  wel^ts  and  «p<>eill« 
gravities,  and  preeented  a  abnilsr  curve  illtuirating 
the  connection  between  atomic  w«l^t  and  inMllng- 
point.  Each  I'lirve  prewnt*  a  icrloa  of  maxluin  and 
minima,  the  inixfma  of  one  corrMponillng  to  the 
minima  of  the  uiher.  Tlie  regularities  of  Ibene 
etirves  indicate  Ibac  tbe  eleinent.t  urigin»led  hy  hob 
mclhnd  ol  evolution,  and  thai  a  feature  of  Iran 
talion  of  one  element  Into  another  Is  not  Im|-o«iIbIi 

Mr.  Henry  A.  llaMU  re»d  a  paper  on  the  sof 

glows,  whieh  has  aliice  been  prinlcil  in  the  Marek ' 
number  o(  the  .4merte«n  Journal  i/ite(o«cf.  Tl* 
flrsi  appearance  ol  the  phenomenon  waiat  MauriKLW, 
Aug.  S8.  i^^;  anil  li  wm  neat  teen  at  Uaniuhani, 
Brazil.  Aug.  30.  It  Ibi-ii  appeared  at  irregular  !nlor>j 
vala  on  either  »Uic  of  iht;  e<|unlor,  until  Sor.  aj 
2T,  when  It  lonmed  to  bunt  out  over  iho  whole  world:^ 
After  iletcrlbing  Ihe  nainre  of  tbe  plienoiueuo.  ami 
Slating  the  principal  thee>r1es  which  had  been  id- 
Tanced  to  account  for  tben,  ho  proceeded  lo  ndvneain 
the  vapor  theory  u  follows:  a.  Tbo  gtowa  are  piv- 
cbely  like  Itie  ordinary  aiinMt  phenomena,  which  are 
tiDowii  to  be  ciiuseil  by  the  prevence  of  aijueoua  vi^xw ; 
b.  The  iibuniktice  of  the  mnterlol  so  unifomljr  dl^ 
irihnteil  acponla  with  the  univeriallly  of  th«  glows; 
C.  The  fact  that  faint  alar*  and  eliulers  could  be 
easily  seen  tndiealoa  ih.ti  tiollilng  more  opatgue  than 
waler-rapw  or  frost- particles  could  be  insuapcnaion; 
d.  Frost-particles  might  be  repelled  to  a  great  height 
ahoro  the  carih,  and  might  be  kept  tlivre  by  some 
form  of  elecirieal  action;  e.  The  fact  of  the  spec- 
Ircecope  giving  no  indlentjnn  of  in  abundance  of 
moltturcdoej  not  militate  ngnin^tth  la  theory,  because 
It  has  been  shown  tlist  tee-crystnU  ■>r  frust- pari  idea 
ilo  not  affect  the  spectrum  in  a  rainbsnil  spcctroacope. 
To  the  volcanitsash  ibeury  be  oppoaod  the  following 
ohjeclions:  t''.  On  thli  theory  there  mn»t  have  been 
sulllcicnt  malrrinl  ejwlnd  from  Krattaloa,  on  .\ug.90 
and  ST,  to  cover  niui'e  thau  a  huudred  and  thltly- 
five  million  siiuarii  miles  of  Iho  earth's  anrfaioe; 
S°.  There  must  havo  been  currcnl*  of  nearly  eigual 
force,  moving  in  oppotUf  dirrcfl'm*  fnMn  the  volcano; 
H".  The  upper  currenKr  must  have  liwl  a  sufficient 
velocity  to  carry  the  aslieis  twelve  thousand  milea 
a  hundred  anil  Hdy  hours  (about  eighty  milea 
hour)  toward  the  weal,  wbllo  roeteorolvgy  Indieatea  ' 
no  such  relociiiee,  and  !n  general  shows  ibu  upper 
current  to  Iw  always  toward  the  east;  4«.  Thn  iwhes 
inuil  have  lieen  meehanlcalty  dialributed  over  the 
whole  earUi  hy  aii-ciirrenli;  6°.  The  phenouteDO 
basbrno  markedly  Intermiilent:  C.  Vulcanic  aaba 
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>ro  iDorc  or  Ifm  opuiuc.  vhfle  the  plienomrna  ntWnil- 
ajil  uptin  Ihfl  slaw*  iiidlcati'  no  audi  opturitf.  Tbc 
Maoilc-ilasi  liieory  liieiir*  ni.tny  of  Iho  miiui  ob)«c- 
liuiiB,  I'oriihM  twiiig  iiilien'nily  iuiprolMble.  In  ttie 
puntins  dbcutulon  Pror.  E.  B.  Rlliutt  srsuni  thkt  the 
pbriinnMnia  watb  rlectrlrnl;  and  Prnf.  11.  U-  Fnul 
aiul«lii«d  Ibe  rolcantc-uL  lb«ory,  pointing  out  ilial 
Ur.  Baz«ii'i  concluftiun  as  to  tlie  •tnautiRiieoutDMS 
of  tbie  lint  Bppeamncr  or  tiic  pliPiiuDwiioii  at  ntmolc 
pnhita  ikpcndril  on  >  ippt^lal  IntErpreUIion  ot  iiuper- 
tection*  of  tliA  recorO,  d^jmniliiiK  on  cloiidlnc«,  and 
clainiug  ttii!  <^'|ual  pHvtle^  of  inlArprailns  Ilirm  In 
aitotlier  vcay. 

Otl>*a  Eald-utualiili'  dab,  Oiudl. 
FU.  tS.  —  Dr.  Georij-o  U.  D*«soa  r«ail  a  papnron 
tilt  ocvurreiiee  ot  pbospbato  depoiiU.  AII«r  *hoir- 
Ing  that  plioiphatlc  raaterUla  weTC  eiaentUI  to  Ibe 
life  biiili  of  pluiU  and  snlmah,  tic  pointed  out  that 
Ui«  nuiunl  cycle  of  the  ruutioti  of  theM  «uba(anOM 
wat  liilemipleil  by  ibe  action  of  insii.  and  iJial  laii^e 
quaotlUea  of  matter  wliicli  ahotiM  iviurn  to  thv  soil 
w*n)  wltbdravD  from  It  and  tak«n  ntinwhcni.  Tlic 
cropiiiiig  of  the  toil  iiii]>overlHb«*  li,  and  pn-T^nts  ll 
from  yielding  lut  abuiulaiitly  a*  tommiy,  tiiile*»  tli« 
Im*  Is  iKimpcni.itcd  by  tlic  appliouion  of  pboaphatlc 
fcrtil'upn.  The  Krai''  riported  froiu  tha  port  of 
Moiilrral  in  :>  siiiKk-  yi'ar  luM  b«aTi  o*liniat«<l  lo  coit- 
lain  'S.'iH  luMa  of  pboiphoric  acid,  which  implin  tlic 
lolal  pxliaiiUioii.  in  m  fiir  ■*  pliaiplinics  aie  eon- 
camt-d,  of  7'>,i)()l)  Hcrta  of  gooil  land,  to  renew  wbicb 
«uald  MMMilatH  tbe  application  of  tome  OiOCtO  ton* 
nt  BpaUle.  U  is  easily  mcu  llial  th«n-  must  alwa;-* 
b«,  under  titer  piVTtenC  ondilloii  of  affairs,  au  esten- 
ti**  Atmiuni  tfT  |)hi»pliaUc  mnteriala;  and  It  liecomra 
nevruiry  to  io'guire  wh«rc  tgxM'ially  cuiieciiinilcil 
lutural  tattr<*a  of  mpjily  may  be  foand.  Tlie  wcur- 
roncn  of  mch  drpoilts  iroj  iracod  Ironi  Ibe  giuno, 
ntitch  accnmiilaic*  In  nxcf^ptlonally  dry  rllinnlei,  on 
IgUiid*  frp<|iieut«d  by  linuieuse  uiaubcr*  of  tra-hinit, 
anil  such  jwceiit  depucils  na  tbe  *uiuis«l  muds'  of 
Prince  EElsanl  lilntid.  tlirougb  the  so-calleil  copro- 
Din  twit*  i.t  Kngland,  Carolina,  and  elwnlierc,  to 
thB  uiur^i  cu[K*« Til  rated  iiti-l  moiainorj.liowil  il(i|ni»Et« 
found  In  tbe  oldrr  n<ckt  of  Canada  and  Norway. 
Tlie  main  f:icts  In  regard  to  the  mode  of  ovciirrvnce 
of  apaillrdepoiit*  III  the  I.nureulioii  rocki of  Ctnada 
s^rf  explained,  and  ibe  great  acnnomic  Importance 

otBUCha(i;uinulalloii8ira«coo»id«red. Mr.  l''rH«er 

Torrance  who.  ■■  a  inining^ngiiieer,  lis«  had  large 
eKiierlencc  with  the  dep-niis  found  In  the  vicinity  of 
Ottawa,  savfl  a  very  Iniereftlnu  df«criiiilon  at  iIm* 
cliatacl«r  ot  tonie  of  th«  iJi-'pn^itt,  nnil  ut  the  dlrlicur 
Ilea  met  with  in  workin~  ilieiu.  uwinj;  to  Ibe  irregu- 
lar nunoer  of  Ibe  deposliiun  of  Ibe  mineral;  which 
eaiinot  txi  considered  a<  (vcurrlng  ellhrr  In  r<rln>  or 
In  b«ilf,  but  n*  jKUklnu  from  one  lu  Iti«  oIIi«r  wllboiit 
any  regularity  of  Iranftiliun.  Tbe  iu«lbod»  in  which 
the  present  curfat-e-vurkiDgs  are  conducted  are  luch 
a*  to  Ihrow  ino»t  serious  dIflleuUieii  In  the  vay  of  any 
fnur*  niinlni;  of  thi-  lownr  depfollt.,  Itn;  imperfect 
■nauner  ia  «  hich  apatite  ha>  hliht'rto  been  manufac- 
tured in  Canada  ira>  detKribed;  and  it  wns  iLated 


(liu  it  was  hl^ljr  pt'otuble  thai  much  of  Ilia  mineral 
nfaidi  was  mlovd  In  Canada  and  «iport«d  to  Gr«Bt 
Britain  i«tnni«d,  vllher  in  the  raw  or  maiiufactnrvil 

oundition,  lo  the  United  tstatet. Mr,  F.  U.  AilittDn 

I«ported  the  delvclloii  liy  hitn.  lo  mineral*  received 
friMD  Aruprior,  of  a  ipcrlnwn  of  rocli  Identical  with 
tlut  In  nhlcb  apallta  occurs  In  Norway,  and  which 
h:ul  pri>tlau»ly  bMD  kiiowii  only  from  Morwajaiid 
Finland. 

BmIoi  ■oeltty  of  natBi*!  Uatny. 
ilarth  S.  —  Prof.  A.  fiyuti  read  a  paper  oti  the 
lArrml  theory  of  ibe  origin  of  oellulor  lintie.  Tie 
rerleved  tlichlilory  of  Inrnjitlgallon  amoni;  spongr* ; 
ooncliidiiii,  that,  ihoucli  trim  meiaxoa,  Iliey  jhmiip>ii<>iI 
cliaracterlatics  vbicb  sbuwed  them  to  be  dcrive<l  from 
protoiiM.  Thi!  parallel  between  tbo  deielopment 
of  llie  c«ll  and  ngg  In  tho  tijui*  la  Mtltiif  parallel 
w-lth  tlio  erolntion  nt  nucleated  from  utmuckatod 
forma  In  prutoioa.  Recent  iuvevtIgaUoaa  have  re- 
luoTed  all  objections  to  tlie  homology  ol  tbe  «Q  or  any 
cell  with  tli«  adult  of  the  nudaU«d  protoMon;  and 
the  principal  moile  of  reproduction  by  dttlsloa  I*  tbe 
lame  la  all  ibeae  forms.  The  ckii;  bullda  up  tlMiie  by 
dlrlaioni  afWr  beiag  fertlUied  by  ibe  nule  or  aperma- 
tozooQ,  just  OS  the  prototoon  balldi  np  colonlea  after 
ferttllxatlon.  SpontoMoni  dlvlahm  of  a  cell  wblcb 
aiidernoeii  eneyatment  tahea  place,  and  tbe  aperma- 
totoa  which  result  from  till*  Br«  true  larval  monads. 
These  reaemble  Ibe  monada  ihriTcd  from  division  of 
the  encysted  bodloa  of  proton»  in  their  forms  and  In 
tlielr  activity.  They  differ  In  belnn  able  lo  fenlliw 
tiM  female  or  ovum  at  once,  instead  of  being  obliged 
lo  grow  up  to  maturity  before  arriving  at  thla  slage. 
Thui  all  r«lt*  may  b«  raDUidod  w  lo/ral  prohuoo, 
and  col  and  apenuatocyata  aa  encyaied  larval  fonna, 
ilie  *|ieniiatoioii  bi.-itig  eijuivaleot  nlao  to  larval  forma 
which  ha'e  iniieriled  tlie  teiidcnde*  of  tbe  ntaluro 
form*  in  the  protord*  at  tbe  carllcat  ■local.  Tliiii 
tha  origin  of  t)i«  tlisiMv  In  tho  m«'taxoa  U  In  exact 
acconl  with  the  Ian-  of  oouconlnilion  and  acicetera- 
tion  in  Imnility.  Tlie  celli  are  lanal.  which,  in 
acGonlaiice  irltli  tbit  Intr,  have  Inberiled  Ibe  cbur- 
acterlslica  and  tendeoeies  of  ibclr  odull  aiicestora 
In  Ihnir  Mrllent  atagos.  Tho  tlitefl  layers  can  !>• 
acoounled  foraa  larval  ch a i-acl eristic*  iuhuriled  from 
(»k>iiieB  of  Infusoria  HogellHta.  which  had  two  forma 
(proitectlTe  and  feeding  zoons),  and  then  three  (pro. 
I««tJv«<,  feodlnii,  ami  lupporlinitK  Ihofc  corrcApond- 

ing  lo  ectoderm,  end'.Hierm,  and  iue»odenu. I>r, 

M.  EL  Wudsworth  read  a  paper  on  the  siruclure  of 
the  eartb'i  Interior,  whieb  he  hcUl  to  lie  n  molten  or 
•eml-ftuldroBM,  which  will  gradually  cool  Slid  aolldlfy. 


NOTES  AKD  XBWS. 

The  National  academy  of  aeietice*  will  bold  iia 
next  annual  evasion  at  the  Xallonal  museum,  Waih- 
inf^oB,  coraraenctDg  April  IS,  at  eleven  a.m.  An 
election  of  five  new  member*  will  be  hcliL  Tills  will 
not  make  food  the  voeaneiea  of  tb«  paai  year:  for,  of 
the  ninety-«ighi  membera  on  the  roll  a  }'«ar  ago,  alK 
have  aince  died,  — PTofeasors  Alexander  and  Gtiyot 
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vf  Priuvututi .  (ti'iii.  Umiipliruys  iiuil  Wsrniri  of  tliv 
Corps  of  eiVpjniiccr*.  Dr.  [.cContc  i>f  rhllndnlphia,  mid 
Profiuiior  I.Aurpiici?  !<ni[r.h  of  I.niiiivllln.  t>r.  Knjt^l' 
mnnn,  wliosi'  >lpxllt  v/v  recHiilly  ■iinoiiiieeil,  n'lw  aii 
houoraiy  iiifuib«r.  and.  like!  all  ibe  o[livr3^«ii.'eptiii(> 
Gen.  Wurri-nninlPTofpinorSmUh.afouiicliMkjnnipm- 
bor.  Only  clg>it««ii  ■>/  lliB  hfly  f'lunilntion  luomtwm 
ot  iSOS  now  rvKiMiii.  We  ghall  tooii  |iriut  niemolre 
Mild  porinih*  o(  lir.  Engeliiinnti  lUiU  Gen.  fluiu- 
jilirey*. 

—  Anoilipr  effect  of  iLe  grpal  ernjillon^of  Sloiint 
KrakalOit  hiu  iHWn  rvceiilly  noLki'tl,  li  uos  Mlow^il 
by  a  ierlei  of  lM.nNii«lrlc  wavci  wlikli  icnm  lo  have 
■prend  almtiiT.  nn)rtli«0ii[1ri>  Hiirlil.  I^Mfi-uor  f-'iT*- 
Msrof  Kprllii  ^ny*.  The  grviil  ('nipli'>u  in  Ctit  SlrallS 
of  SiiiiiIh,  wliit'h  liappoiipd  on  ilic  moi-iiinp  of  Aiig. 
27,  gave  i'Up  in  nn  atmoRplirric  wnvn  u'liltrli  ahonned 
itaelf  forflTo  nrtix  dttys  in  tiju  n.'ronl*  nf  tli«  inlf- 
re^Klrrtiig  li]tri>iii«I«n  in  all  parts  uf  Ihi?  wi>rl<t.  In 
Ibc  liariJiii»trii'  markingi  wlikh  arr  rpgisiered  by  tlio 
CoiiiiiiiMion  of  wcighw  and  iiipumrpn  In  Berlin,  in 
order  to  hnvc  n  iioiiriJinpiit  reeor'l  of  llic  minutPi' 
vurUtloriK.  tliegp  ■.■ITvcia  of  llie  vokuult  eruption  «]'- 
pear  willi  mrikitiu  dcanic». 

Tin-  lint  ntmotipherlc  wnvc.  from  this  nource  np- 
pvarudin  DprllnnbfluT  wu  lioiir*  nfiri  lliORnlastntplic. 
Suppoiiint:  II  lo  liavo  lakuti  tliPBliorlest  etiuriw  Imm 
Iti  oriRJn  to  Iteriiii.  iliii  time  would  iiiUii.-ale  a  »|>e»il 
of  sutuewhflt  more  than  n  ihoiiiaml  kllometrirH  pi'r 
liour,  agreeing  vi'ry  clcsnly  wlili  llie  velocity  otxotind. 
Thl«  mult  is  in  foiiiplvrp  ai-t'onl  willi  Imroiueli-io 
mcordR  In  otber  part*  of  tliu  worlil.  Alxml  tixiceii 
hours  uftarward  a  second  and  nnllidy  klmliurlmru- 
metric  wnvn  appnar'd,  wtiicb.  Itoupvpr,  1«  li>  be  pon- 
sitJored  ah  ilie  arrival  of  llii^  satiir  kuw  by  llie  iongpr 
clraiU  over  AiuiTica  nnd  Europe,  [a  (net.  U  wo  Ukt- 
the  dUf«renc!c  of  ihc  two  conrsc*.  —  tlio  on*  from  ihc 
Simita  of  Siiniln  in  Berlin  over  llip  East  Indies,  nnd 
the  other  over  Amvrica.  —  we  shall  Diid  that  to  tht' 
abovo  veloi-ilj  of  propugnilon  corrcipond*  the  delay 
of  Bixleeii  hours  in  the  arrival  »f  t)i«  wave  by  the 
American  rouln.  II  ilitis  nppearB  Itial.  lh«  cntlri^ 
WRTA  rODoplFIed  the  drcuil  uf  the  Earth  in  a  tirii« 
which  must  hare  amounted  lo  thirty-six  hours.  In 
fuel,  Ihlrtf-six  hours  lalt'r  lbar«  did  app^nr  in  Berlin, 
In  n  illrectlon  tnim  the  East  Itidivs,  another  iiori'CptU 
bl<'  wnve  ourre" ponding  closc'ly  to  iha  Hriit  one,  bu.t 
suiuewhal  dliniiiiahed  in  strength.  The  correspontl- 
ing  return  from  Amnrica  look  place  In  a  period  of 
•oinethlrty'foiir  or  thirty-Dvuhuur&.  Thlsi'*  brought 
Into  sfreemenl  with  the  other  period  hy  the  runsid- 
eraliou  that  the  ainiosphorn  In  general  hns  n  motion 
from  west  to  east.  A  third  nav^  was  recf  rilzed  after 
an  Interval  of  tliirty-sevon  hours  from  this  Hint.  Th« 
dlmlDlthlU);  Blreiigth  of  the  waves  prereolcd  Ibu 
n*lurns  of  th«  single  wave*  from  bring  ai!i'itrat4!ly 
followed,  bul  small  variations  uf  ao  uiiii<<ual  kinil 
ore  »een  in  the  record  until  the  4th  of  Sepieinber.  We 
can  tberefore  K-  satisfied  that  the  atmospheric  waves 
CMiMd  by  the  volcanic  «mptloa  were  powerful  «nough 
to  naka  the  cntJre  ciitull  of  the  earth  three  or  four 
tlstM,  and  that  lii  the  beginning  the  variations  ot 
prewnre  amounted  to  one  five-hundredth  of  the  cnlii* 


ntnitwpheric  pressure.    We  are  Ihus  ithlieed  [o  i 
nl»  ilie  operation  of  force  through  which  the  tiMV  ._ 
Snses  nnd  tnocses  of  volennle  ilust  might  be  carrlti" 
Inio  very  high  rvgloni  of  ilia  atmosphere. 

Mr.  ItuitlHiid  of  'I'uiiloure  Iihs  cominuntcntcd  to  the 
Frviicli  Acsdemy  of  science  similar  observations  of 
the  phenomena,  from  which  he  eoncluda*  the  velocity 
to  liavn  been  341^  nicIrM  -per  second.  This,  a\w,  f> 
very  nearly  the  velocity  of  sound.  From  the.  tntenrala 
between  Ihe  waves.  lie  finds  thai  the  waves  nside  tlic 
circuit  of  the  earth  at  the  average  mU;  uf  3S4  metn* 
per  lecond. 

The  Blow  important  concluxloii  to  be  drawn  from 
Ulew extraordinary  ohtervatJoiis  Is.  tlial  a  mass  of  air 
or  gks  of  which  no  one  bad  befnnr  fonned  a  jconcvp- 
ilon  must  have  been  ojeeloil  by  the  Tolauio. 

—The  efilomologliM*  of  Waahliiglon  and  Baltimore 
liave  decided  lo  fonn  an  eiitumological  society.  A 
preliminary  meeting  was  Iield  at  the  house  of  Dr.  C. 
V.  rillcy  on  the  evening  of  Feb.  Sli.  at  which  Kev, 
.1,  (),  llorrifl  of  Haltliuore  jireiildrd,  .ind  Mr.  U.  T, 
Mann  acted  ss  secretary.  A  commilli-e  was  appointed 
lo  draw  up  Ihe  neccstary  rcgulniions,  uoil  lo  call  a 
future  meeting  for  organlxallon. 

—  A  vincyani  proprietor  near  Nimei.  hnvlnj;  liad 
several  coiu]>lntDU  made  tohim  about  his  wines,  re- 
i|Uested  M.  Ilailhi^lemy.  of  tht  Kacuili  of  sc-lences 
nt  Toulouse,  to  nnnlyj*  tbem  (or  him.  In  some  of 
them  a  ralhor  large,  proportion  of  arsenic  was  found, 
larger  than  the  trace  sonieliiiiet  foiiml  In  red  wines. 
The  wine  from  one  hartul  lesled  cuntained  no  ancnie 
nt  all.  and  tn  ibis  instance  ibe  cnsk  cuntalnlrig  the 
wine  was  a  now  one :  it  had  not  been  previously  used. 
The  other  barrela  had  been  ctean«>1,  afinr  use.  with 
'  drogue."  which,  in  point  of  fact.  i«  diluted  sniphu- 
ric  acid:  and  the  sulphuric  acid  of  tlie  central  dis- 
tricts of  France  ha*  of  tatc  yenrs  contained  so  much 
arsenic,  that  it.  Barth*lemy  haa  sometimes  itscd  It  lo 
obtain  a  supply  of  that  material. 

—  Mr.  Winter  Blyth  has  receutly  Iwen  employed  to 
nnalyre  imported  canned  fruits  (apricots,  toiiiatoea, 
etc.)  In  order  to  ascertain  the  amount  of  contamina- 
tion by  meliil  in  them.  In  twenty -ihrce  Jomple^ 
the  amounts  found,  calculated  as  siauiioua  bydrale, 
mngcd  from  1.0  groins  to  14.S  grains  per  pound,  the 
mean  amount  being  h:l  grains.  The  juice  and  fruit 
ill  some  instances  had  a  metallic  taste.  Several  of 
Ihe  tins  diowed  signs  of  corrosion.  The  Jimrnal  or 
fJie  Sorlrtj/  of  arU  says,  "The  little  that  is  known 
of  the  action  of  stannous  hydrate  may  be  summed 
up  in  a  few  lines.  Dones  of  about  .114  gram  per 
kilogram  of  boily-wcight  cause,  in  guinea- pi>t!i,  death 
with  signs  of  Intestinal  Irritation;  but  with  dose* 
•mailer  thin  .17  lo  .3  gram  the  effects  are  uncer- 
tain, and  liie  animalt  Kcnerally  rveover.  Hence, 
supposing  a  man  to  be  affected  in  the  ssnie  pro- 
portion, he  noiild  have  to  take  from  tlireo  to  four 
drams,  or  consume  at  a  meal  ten  pounds  of  the 
most  contaminate  of  Mr.  Winter  Blyth's  liiineil 
frulu.  But  It  Is  not  a  question  of  immediate  dead- 
lliioss :  it  I*  ralhor  one  for  Inquiry  na  to  the  action  of 
stiialt  repeated  doses  eonttnuiii)  for  a  long  lime. 


Haiblii  U.  iSSi-l 
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—  A>>  l-ri2  :iEu  iu>  1)409.  Hfu6  it«  ScnialM  m»ilr  ihi- 
tLit^niKiil  Ix.-fore  Ibo  Pari))  emgr^bifal  itoricty,  ilini, 
grnnliu:,-  iliv  gi^npral  ilitiilcmtimi oi  lIicliHliiuiiiot  ilie 
Unlirnt  St^trj  from  yrjir  \a  jcur,  Ili«  ilecrriue  tiiis 
bmn  atm\eA  in  Ihe  Cmo  of  lli«  Iroiiiiniii  and  oilier 
parliiilly  tirillz^  lrib«a;  and  iIihI  tliur«  will  arriir  a 
tJiDi>  wlicti  Uie  g«iiier»l  decHiU!  will  mcli  ll«  Iuw^ki 
point,  and  will  be  tolluwRd  \ij  Mii  Invrcjiw.  iiormni  ami 
<v<nUni]r>iis.  The  mtal  •li*iip)i«nninn-  of  ■  trltw  It 
Kiiiinitiliiv  *«rj  ni:'.-.  At  NmI'Iwih  w;  Tmil  tlif  S«Fii.ir- 
ilsDi  still  ]irutt9[iii^  toward  Ui<!  ictnplr  of  Jeruialeta, 
4lrstr(iy<'<i  eigliivi-ii  liiindtcd  jcam  agu.  In  llip  siru^- 
glc  lor  I'xislciici-.  iHrfon*  ri>-atljiislmimti  am  mndi',  llif 
wcnh  li-j!iit  ii>  ili'i'liii"  Ix'fure  Ux-  xtriiiiK;  liul.  aiwt 
|H«  liluiiil}'  «lriis};l<.'  IB  ovfi',  ■.■Bi'li  (utty  lu  tliv'  ■'oliflicl 
liiidB  iiBoK  uiiilFiS"'i'g  modllioailtiiii  «l]ii.-1i  atv  ilie 
«undllloiia  of  iiii'viv.il.  In  iiiiiig  thn  figuru  i>f  ilic 
C4'n>uti  ii>[Kin*  ;iijd  o(  UiH  Jiidiuii~<>in<v  n-jHjii,  S(. 
Soituilli-  (hMb  iiiU-  ilic  vrror,  iHitnlnl  oiil  b>  Mr.  S\- 
niuiiiu,  cd  »i]j|]i»tiig  Ihiit  llie  Iiiillaiis  Xxatr  iactvuisl 
bjr  blnli  limply  b»' II II in  tlirrc  ncsina  \o  bi:  llir  adill- 
lloniit  '^vni'iil  tlii.iuknitd*  in  tli«  ceiisii*.  Tin-  iriilli 
bi  \\vnv  arv  iiiHii}  cauivn  at  Uucitiuiiuii:  such  as 
cru8tiii«  itie  bonier.  luid  moTiii;  from  placi-  to  placu. 
lite  tnilli  TRiiiiLtn*,  liuwcvur,  ihu  ihc  Indlniii  are 
nlowly  liK'tvaxiTiiE. 

— l>r.  l>eluiiiu]r  i*  the  auihor  of  a  paprr  in  Ihe 
ucmajn  nf  Otf.  ^oolCld  irctUiitignpliip,  upon  i)i«  in- 
farinrltt  o(  iit«i-u«ioiLs  racut.  The  Ivtiu  '  pni-oeUy,'  •« 
applied  by  blologitt*  to  Individual*.  cxpUiii.i  n  liiiiilar 
phcuiMii^iioii  aH  applied  to  BOCietli?«.  Claude  Bernard 
tall*  iifi  lltat  tlie  forco  of  dc^velupinvtit  ia  grealt^t  in 
Uie  inferior  anlinoh,  and  tlial  tlila  prcr.ncilf  ii  an 
e*ldciir«  of  iriforiority,  atiit  cxcludM  looK^viiy.  Tba 
InferiM  nen  of  mpn  mature  nuul  rapidly.  An  E*- 
bimov  African,  Arab,  or  tk>cliln>Chlii>  child  of  one 
Tear  U  fattlivr  adiaticpil  in  body  and  mind  than  a 
wli)t«  cliUd  of  the  Baiiai-  n-ge.  Thtf  young  Jn[un«v  ai 
Parii  ciml  ihi-  Frnicli  boyt  up  to  ili«  ^lifoNlli  ypni': 
and  ilici>  ttivrt^  U  an  ;>rrptt  of  dwclopineiiU  U.  D«- 
tauiiay  makM  ili«  ume  usertlon  rapcciliig  puberty. 
vr»nfii  lUtnrM,  tbs  dltlrrcni  iM>ntnrl*i>  of  hlitory,  wx, 
Ibe  vaiioui  p«rlods  of  lh«  s»ni«  lifif,  ilrciiictli  of  von- 
Ulmt ions,  and  ditTcrcnl  p.-insof  th«  laim- body.  The 
inleriar  r»i*».  by  rlrtiin  of  tlii-lr  pircoclty,  Ixiirami^ 
civlllieil  br^iire  (lie  aupnrior  rves,  and  ttieo  (iiffemi 
*tk  Mmtol  d«t'«lopnienl,  b«caiiiv  extiii<--l  or  fOMillied. 
Tbe  ncu  nnd  iIm  viriliatiatis  of  China.  Egypt,  etc, 
hare  cTolvnl  jnit  as  Ihi^  individual  Chinaman  or 
Egyjillun  hM  evolred.  Ou  iht^  contrary.  Ili«  highrr 
■nodtrni  »oci«tic«  have  Ucvclo[ied  slowly,  just  as 
develop  the  raon  who  compote  them.  \Vc  may  [to 
farthnr.  Miys  M.  DulauuHy.  Hud  affirm,  ilinl,  »  ijir 
)neinb#rt  of  Ihc  body  develop  with  diDerenl  de^-rms 
of  rapidity,  so  do  thi-  various  groups  or  classei  o(  the 
aame  society.  The  ,'knlhnr  rombatii  th«  idcji  Ihnl  our 
nKHWn  civiliialioiit  ar«  (hu  uhildr«n  anil  Lcir>  of 
th«  o4d«r  ones,  from  which  they  sprang,  and  without 
whidi  they  would  nnt  now  cxUt.  SpMkIng  of  the 
Frviidi.  he  affiruij  that  th«y  did  not  descend  from 
tha  Aryant;  tlut  iheir  langiiage  ia  not  Aryan;  that 
their  domeatlc  wilmal*  did  not  come  from  Asia;  that 
tbitlr  cIvTIIutlon  is  r«111c,  not  Oreek  ind   Itoiuan. 


Fliully.  Hie  dviKtation  of  Kuropa  liaa  lieen  retanlcd 
by  intlueuecs  fmtn  Ada.  Mot  to  tprah  ul  cb»ler:t. 
placun,  and  other  maladies.  Iwu-lhinls  of  our  intel- 
lectual lives  arc  (|<i-i>t  in  perpeiuatrng  Ihe  errom  and 
exploded  fnncin •>(  A>iiilic,  lirrck,  and  Itoroan  Uiiuk* 
ers  and  Dijlb-tnaken. 

—  Fraiifoi«  l.«nonnanl.  who  rec«iilly  died  at  lli« 
<-nrly  age  of  fortv«ix>  ««■  a  most  entlitulaslic  slu- 
dm«  of  antl'inlty.  A  man  ■.■ndo»*"l  with  great  power 
of  wirtk,  and  lnl«'n'sted  in  all  art:lieoloi;irai  r^wan-h. 
he  w»«  111  recent  y«ir«  in«r»  »peclally  coiicrniwl  « ilU 
tlie  early  .iaiutlc  civiliiatlonx.  The  stinly  of  the  <'ii< 
nelfomi  inscrlptloiubadforhim  »|H'Ci*l  ehnnns.  The 
niMt  Inierritinn  U(c  vhich  he  liai  iiiHdc  xf  Ilietc 
nsH'Uvhea  Is  lo  he  tonnil  In  his  book.  Ln  i^riijinf* 
<fe  rAMotrc.  Ileru  he  linils  in  the  lllemliire  ul  llio 
i-unnlfonnlittcriptionilabuadaulin.'kKM'ld  forcoinpar- 
iion  with  the  narljr  indfUona  ff  llie  J>>n>.  and  of 
other  iiatioti«.  :>>  to  cn-atb-ii.  the  deluge,  and  a  wIioIit 
cfrelc  of  priinltiii-  belief-.  (»"»  of  the  latest  fruits 
of  hlH  pMi  i»  a  iralLslatiuti  of  lliC  Iio-A  of  Genesis, 
ill  wliicli,  b)'  the  use  of  dlflen-nl  kinds  ol  typ*,  be  dis- 
tinct lisliefi  the  |H>rtlonii  whleh  he  lupposes  t-  have 
come  from  dlfferviil  aiithon.  Tliough  a  good  Catho- 
lic. M.  Lenormanl  did  not  allow  ht»  rnlitlon  to  inter- 
fere with  hix  Rctoncc,  nor  his  science  wtlh  bis  mllglon. 
IliiiMelf  a  reli^i'Mi"  spirH,  he  clalmrtl  (or  InveXlaa- 
tlon  the  fiilint  freeiluiii,  and  denied  Ihe  proprieiy  of 
•lividlne  scltjico  Into  a  Ctirlatlau  and  a  iion-Chrlitiaii 
fnction. 

—  Mr.  T.  L«wii  write*  as  follows  In  At  fcnme .'  — 
Tli*ire  is,  aa  may  naturally  be  suppoied,  n"  Imj.nr- 

tAnt  hreak  in  th^  clioln  of  mouitds  itreichini:  .ilong  rlin 
31ilWi«si|>Iii  vall<j  fp'lil ltd  lower  Hiiloiisli.JJiTinrsola: 
for  tlicy  am  ver>-  numerous  aloiiji  the  river-bluffs  up 
to  Ibo  moiiili  of  the  St.  Croix.  Tliey  ar«  lh«n  mni 
with  at  Interval*  on  the  plairaiu  aiul  headland*  Of 
llieMUtHWippi  a«  far  north  a*  Ultle  Falls.  In  like 
laaiiiHir  1h<Tf  oecopy  the  Biver  SI,  Crols  from  lis 
mouth  t'l  Yellow  ICIver,  if  not  beyond  lliat  point. 
Tliey  are  alw  found  !n  ahniidanc*  on  the  loner  Min- 
nesota ItircTi.  and  continue  np  that  stmam  to  Bl^ 
Stone  T.akp,  thence  along  that  lake  awl  Lake  Travene. 
and  d'lwi.  ilifl  valley  of  tbe  Red  Hiver  lo  beyond 
\Vliini|>eK  in  Matiltoba.  About  the  geogr.iphlcal  cen- 
tre ol  Minnesula,  and  In  Ihe  wMtwari  rrgiua  adja- 
cnnt,  aboriginal  earthworkaaieofiondlseovered;  there 
h«inK  some  particnlarly  noticeabiie  Mice  In  Otter  Tail 
county.  In  Ihe  novih-eutera  qiurlev  of  the  state, 
H-itli  one  or  two  alight  oioepUon*,  we  have  no  aulli«it- 
llc  account  of  tlie  exisleiicv  of  any  attlBclal  ■laiilids. 
Tli^reare  also  many  mounds  around  Lake  Mlnnelonka 
atid  alonj;  Crow  Kiver:  indeed,  there  are  morv  "i  less 
oil  nearly  ei  vr?'  small  sir«am  and  lake  In  central  and 
souibcrn  Minnesota.  The  larjiest  one  known  in  the 
flam  U  •iliiated  nri  the  lower  end  of  Myion's  Bluff 
ill  St.  Patil.  Its  former  height  being  dghtoen  (cet. 
Another  very  handsome  mound  Is  located  In  Ui*  vil- 
lage of  ^^hltc  Bear,  near  the  hik«<  shor«:  It  is  conical 
in  form,  anil  thlrtenn  feet  high,  CX-cA*loiially  elon- 
gated moimda  and  emlmiikmenis  hare  hc«n  met  with 
that  have  boen  tmned  'fort*;'  but  deflnilv  survoys 
and  much  erlllCKl  examinalloD  are  m)niivd  before  it 
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will  be  (ar«  to  adopt  the  t*nn  »  vxprcMire  of  thdr 
trn«  char40t«r  uid  iiic. 

This  liidlcniiM  how  poorlj  r*pr*»cii[«d  1«  llie  *Ut<: 
of  Uliinc^ou  it)  tnouiid!)  of  atiy  kiiiil.  Tlif  vu-lely 
»n'l  coitU-nlB  jtive  as  lluk-  sMUrRVtUm  aa  Ihv  ilisirl- 
butiuD.  Mr.  I.nwii  wril  ■»>«,  ihnt  the  "  ijuk  n( 
tlioixiughly  fxsmliiitig  iirlilldal  c»rtliHiirli»  liyexea- 
vniloii  i>  )n>  ifiitrviis,  uiid  tliv  |iri»pi.'i.*t  uf  (Inilitiii;  miy 
thing  of  luiuerial  mlui?  lo  puy  for  l[  no  vliglit,  tlicrv 
being  tCMrcoly  any  thing  bur  Ttir  kiionMen  Bcqulrnd 
to  c«mpnii*aie  llie  Inlwr.  Hmt  trw  |.irr«iMi»  ctirw  W 
■Uidcrliibv  sueh  work  fur  so  pour  ii  rciurii-" 

—  TliB  Uor^t  Nfttiirfurecln-'r-gpiwliwlijifc  liM  r«>- 
wIvAiI  liy  tM!')ut?9[  A.  Si:htGtik'!>  nolkctiuii  lit  MuUusca. 
wtiicli  luibren  nnTni^d  by  Mr.  S.  ClcuUi.aitdarraiigtid 
Iiy  Dr.  Max  BrAiiii.  A  liiiiiilr<^<l  aii<l  cIrIiI  *poclct  of 
lanil  anil  fi'^8li-«  iiti^r  slipllt  urc  koown  lu  (H;curill  Ulfl 
Baltic  proviticci.  aiid  o[  ilu-sp  thi?  Dorpat  collection 
now  tsmluim  fislity^lglit. 

— Ur.  M.  Bnvuii  bw  coiitiiiuuil  lii*  fauna!  explora* 
tiun  of  the  Finland  Hay,  aTi<t  in  coiiTii-ciIon  ilicrowith 
lias  lilu'lipd  tli<.>  pliytlcKl  cliarHcI'^rUtiL'4  iif  tlic  water. 
T1i<r  lvni[)«ral<ir«  dimiiiisbea.  Hiiil  tlii^  aiiiuuiit  uf  Mit 
liicreiiifd.  with  lilt  depth;  but  ihu  wal«r  is  so  bUMIow 
tlint  ill  scvcri!  >.lorin»  thi^  whole  is  f  tim»l.  mixing  Ihc 
ciilili^r  and  i.^lisr  wali'r  of  the  bollom  wlrh  tli<i  top 
layrr*.  Tlip  walcr  thus  viirios  Krvatly.  and  tlilH  fact 
must  liave  a  great  influcncu  upon  fli«  lite  in  the  hay. 
Tli«  (ibscrviitliins  arti  being  rontlnuvd  by  ('oinniandcir 
n.  von  Ktiih.  and,  whpn  tumplfteil.awiii  hi- carefully 
worked  up. 

—  Xi>>~i Insist*  and  mlorusuupUts  will  welcome  thei 
two  inslalmunls.  juit  appuiirc-d.  of  BtitKlill's  learned 
and  Ihoruiigli  trratlu-  on  tlii!  Pruiinsaa,  wlileh  1*  to 
(Arm  vnl.  I.  nC  ih<'  new  ivviAion  of  Itmnn'ii  rla*>l<^al 
'Tlilprmkli.'  Tnrts  xx.-xw.,  ju»i  rwi'i-ivwl,  are  en- 
tirely devoiod  ro  ihe  Flag-diata.  This  work  ii  iinpor- 
iHnt  nolonly  from  III  IritrlnMc  raluv,  hut  also  bvcaiite 
it  in  the  Hrst  eomprehcn'h'i'  scientlHc  work  on  the 
Prol^iioa  <-t'er  ]nibliiili<nt.  and  mitsl,  as  tuch,  be  very 
efficient  Ju  sprvadiiig  fuller  and  more  correct  knowl- 
edge ciiMCprtiitie  this  much  mlsundcrsloDd  (.'roup  of 
animati.  Tlia  nllnr  lack  of  coiicl>enc*ii  h  ihe  w»nt, 
and,  at  ILu  same  litiie,  a  •erioui  ami  iiiexcii>-able, 
defect  uf  this  invaluable  ruluine. 

—  In  tlie  Ami^rUiiii  Jmiriuii  i>f  Hclrnet  anil  arts,  toI. 
xxtil.,  8d  series,  p.  ^7'>.  u  lellt^r  fiom  Itcv.  Georgia 
Jones,  II.S-N.,  tol'rnfi'Mor.Silllman,  wrlllen  aitjiillo, 
Ecnador,  Doc.  13. 1M<1,  descrihei^  a  full  of  ashm  from 
Coti>[iaxl.  which  wan  thirly  miles  disliinU  in  wtitcb  K 
purple  sky  wu  nohnl,  Tlie  paragraph  iti  which  (be: 
mniilion  is  madn  rum  ns  follows :  '■  YnUcrdiiy  morn- 
ing we  noiEced  thai  at  ll>e  >>'nitli  the  »ky  had  iin  uii- 
uDual  appeuraijcr,  bein^  of  a  pur|)lc  color  for  :Lliout 
i»no  ulong  tile  horizon,  and  so  up  to  about  4!fi  la 
height,  ihe  oilsc  of  ttal*  helns  mixi'd  up  with  pat«h«8 
nt  white.  About  I£  o'clock  ashes  l>ei;ari  lu  fall,  first 
in  irmalt  quantities;  but  by  8  o'clock  the  fill  had  got 
to  be  so  CDnihlftmble  alto  powder  the  clotlicsiiiilckly, 
on  our  )[oIdj:  out :  and  people  comlnje  lota  a  hoiue 
would  I-iok  an  we  do  at  home  wheti  coadng  In  from  « 
enuw^tonn." 


—  The  Amh<^rs^  collegB  •eieiillflc  nvuc'IMion,  organ- 
ixcd  III  it<^{,  hai  fiif  an  object  llie  proiiU'itoii  of  mScr- 
tlflc  kiiowledj^  amoni;  Its  iiii<iiit>erii.  It  i-onslsts  of 
the  lieads  of  the  scientilic  dcpurtuiviiis  of  the  facnit.y 
as  honoi-ary  members,  and  of  active  members  chosen 
by  tha  imiini'lalion,  at  tbe  r]oso  of  ih<!  year,  from 
the  members  of  the  junior  class  recomiii<nd«d  liy  ihe 
faculty.  At  prcwriil  Ihc  niembenhip  Is  limlteil  to 
Iweko.  Mffting*  are  Imld  wcrkly,  and  consist  either 
of  an  uldrcsn  by  iionie  member  of  the  farulty  upon 
sclenliltc  subjects,  ora  juiiier  r?(ul  hyonc  of  the  mem- 
bers, followed  by  queMlotis  and  discussion*.  During 
the  present  year  the  society  has  listened  to  I'residcni 
■Srelye,  on  science;  I>r.  Hitchcock,  on  social  science; 
Profeetois  Tudd,  mi  m<>uiiU!n  ohiervalorlcji ;  Enter- 
aon,  ou  Uie  tintc  of  ecology  one  hundi«d  ypar*  ago; 
Tyler,  on  the  biblical  Idea  of  nature;  and  Pond,  on 
*tudcnl-llfe  in  (irrmany.  Some  of  the  papers  read 
Il)ii«  far,  by  member!'  of  the  aMuciatlon,  am  on  the 
relation  of  chemistry  U>  civilitaliou.  the  lalro  ai;e  of 
chemistry,  eggs,  alchemy,  the  phlogistic  iheory.  llio 
condciisallon  of  Kiut'A,  state  of  ornithology  a  hun- 
dreil  yeark  ago,  the  uetiuiar  hyputhesia.  and  proof*  of 
the  antiquity  of  man  ill  Ihe  eaiteru  United  }4talus. 

— ■  M.  J.  Dcnlkcr  lias  prepared  for  the  Htmc  d'/tb- 
nifjTOi'fdf  «  sketch  of  the  ()liili.'»k«,  who  llvo  aljoul 
the  iiioulli  of  the  Ainuor  liiter.  baaed  cliiefly  on  the 
elabomle  works  of  Sclirc-nk  niid  Seelniid,  published 
in  St,  Peteiihurg,  the  d.riner  in  iSbl,  the  latter  in 
IKK!.  The  tJliUUkiate  mi-nileined  tor  the  llrst  Ilmn 
by  Witsen  [17071;  but  tliey  hsve  lieen  visited  by  Hus- 
sion travellers  since,  althoush  several  disliiiguished 
ethnographen  linve  confounded  lliem  niih  llie  Ainos. 
Tiingii*e«.  etc,  Tiie  word  ■  (ihlllak '  Is  a  Russliin  cor- 
ruption of  the  Tonguse  wold  '  Kil<^.'  The  people  call 
themselves  Mlback.  Thidr  country  Is  quite  tesirlctcd. 
Their  vEllaget  am  ipnrtely  sejitlereil  along  the  vnll«y 
uf  the  tewerAinoor  to  Ihe  Okhotsk  6eu.  The  Ullchas, 
a  Tuniiuse  tribe,  adjoin  theio  on  the  south:  the 
Samagheres,  of  tlie  same  stnek,  are  on  the  west. 
Uesiilet  th<' v>ill<>y  and  tlie  inniiib  of  ilie  Amonr,  thn 
Ghiliaks  pcopli-  Ilie  nei;:hburiiij(s1iuivof  tlie  Okhotsk 
Sea.  licyond  the  Tatar  Siruiis.  Iliey  nre  found  all 
along  1lie  noi'ihern  part  of  haghalin,  tlic  southern 
l>art  being  jH'iipled  by  th>'  Alnitt.  Aeconling  to 
Schrenk.  tlicy  form,  to^-elher  with  YiikiiKir*.  Alnoe, 
KanilclMdals.  Koriaks,  (.'bukchis.  and  Eskimo  (ei- 
taut),  and  Oilyaks  (dlsnppirariiig).  and  Onioks, 
Annnles,  Koliet,  etc.  |dlHni>pearcd),  Ihe  family  of 
Pahiea>ialii'S,  wlioliatc  hi.'i'ii  fi'stied  back  liythe  later 
invading  Mimgoloids.  Tlie  average  height  Is  1.63  m. 
for  male*,  l.M)  m.  for  lemah'S.  Tliey  aie  doliclio- 
eephallc  ITO.S).  M.  Dnniker  gives  iloi.illed  descrip- 
tions of  tiieir  inetLsiiri'ineiits.  piiyslogiiouiy,  maladiea, 
and  character:  their  food,  nieals,  habilalions.  Iiuiiee- 
kccplng,  clothing,  oeeupalioot  (bolti  of  nn-ii  and 
women),  .trinn,  and  irunkportatJon ;  iUvtv  nianlaans, 
polygamy,  cremation,  ivIiKion,  niyth>,  niid  language. 
A  ningular  custom  exists  of  helrolliiiif  children  at 
five  or  six  years  of  age,  in  which  cose  Ihe  fnlhef  of 
tl)e  husband  auiopts  the  girl,  nod  keeps  her  until  the 
marriage  takes  place.  After  the  liralh  of  a  1iusl>and, 
the  wife  inorrii'S  Ihe  husband's  brutlier,  allhon^li  she 
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luay  ilectine  [f  the  pl<*ii»r.  Tli«  OhlllAks  bum  Ibvir 
dead:  Btbile  the  Oltcbsa  >ii(l  Oroic)ii>«  nuqNtnil  ttieira 
Irom  tli«  trw*.  or  burj-  ilicui.  Tlieir  tiipArxiiiion* 
ami  KliKtnn*  practkcx  are  rcr;  intcn-nlliijc,  MjiMiaJly 
Uw  ^Je  of  tbo  beftr,  vlilch  takes  place  in  Januarr, 
and  bsu  IU(ei-a  tUy*. 

—  Mr.  J.  G.  Vaasnr  tiM  i;ive[i  tin  adtlltloiul  ion 
IbonMixl  dollnm  lo  Vaiinr  coHcgo  for  lh«  bolUr  wip- 
port  o(  tbc  clioinirnl  and  plijriiuil  dep>ntn«nl«  af  llio 
Tnaar  brolln^rs'  liliofawry. 

—  A  priiB  of  Bie  tlioiisaiiil  |ii>iinil»  itm  nffcrcil  by 
the  Indinn  gorrniniMit  for  Uit  be^t  uiacblric  for  ili« 
lr*'Jintrni  o(  rhrji  fibtr.  In  1800  a  Mr.  Grefg  of 
Ediiibumih  mnil^  a  m.ichinf  tor  tbln  piiriHiitT:  but  il 
dU  not  fulfil  tbi!  i-oixlliluna  laid  down,  «o  the  full 
priic  mu  net  awardnl-  Aiiotb(>r  cooiiif I  itlon  took 
ptoM,  bul  WBji  nn»i»^cei*ful.  Sonitf  rliva  flbn-  v.^iktI' 
OHnteil  on  in  IS.>2  by  Dr.  Forbci  Tinyh  wiw  in 
■traiigtb,  as  MimpMred  with  t^t.  ivu-n-kiii]^  hcuip,  in 
the  ratio  of  3S0  to  ISO.  while  Ibe  nilil  r)<i'.i  from  AMam 
ira«  ai  high  tu>  3'13.  Rbvn  bis  Ibi'  wl<tr*t  ranK^  of 
powlbtn  *ppllcitlfln>  nl  any  fibre,  »  iliown  by  nn 
«xba<citive  r«|><>rC  on  thn  propnrnilon  nnd  mc  of  rbcn 
flbn*  by  Dr.  l"orb*»  Wat*oii.  l.iwl  vfar.  liownver, 
aayo  the  Ejigineer.  nlUinmiui  th'-  ««lutii>ii  'if  ilir 
i]UMIIon  of  decortication  in  llie  ipveii  Hlatf  in  it  tallv- 
fMlory  nuHDOT  by  )Ir.  A.  Pnrlrr'ii  pmecH.  Tbii 
proocM  comiist*  iu  •ubJeciiiiB  The  plant  to  ibe  .-kciioii 
of  (ttam  tor  a  period  nryiiig  from  Ivu  Iu  tm'TiiV'tlio 
mlnaiM,  according  to  the  length  of  ilmi?  tbr  plum  had 
been  cut.  After  Mcamln);.  IhR  fibtv  and  lla  >tt)iincl)i 
wcfvcatily  ntrippvd  ftuin  Ibenooil.  Mr.  favli-r'* pro- 
«Ma  KTCAIly  liniplilit^i]  tbe  commercial  pruilucllon  of 
llMObreuploact^rlBln  point;  but  il*till)itop|R>d>hott 
of  what  wat  requilpil,  In  llial  ll  doliTcrcd  the  fibre 
In  ribaiidB,  with  >ls  cemvutitious  matt^  and  outer 
•Mn  Bttacboi.  Varioiia  invltioila  of  rvtnovioi;  this 
w«re  irlcil  without  ■uct;u3.  until  a  y«ar  mb"  I))'  whole 
caae  wai  •iibnillted  lo the dlxtlnnniihci)  French  chern* 
Int.  rrctaMut  Ft^my,  ■ncmb'^r  of  tlif  Inttitulc  of 
francc.  PmfM»or  Frtfiny  carefully  inveHli^liM  lli« 
natant  of  the  rarlouii  aub^iaiioeti.  nnd  found  ihat  tlie 
Taaoulo>e  and  pcciofe  wnm  »)hib1c  In  an  alknll  under 
certain  eondlliont,  and  that  tb*  celliihHin  wna  ininlii' 
bte.  lit!  tbcrefun:  diisulvcs  out  llie  ciiIotK.  wcuki*v, 
aad  penofi^  by  a  very  «!nip1e  pmi-isi*,  obtaining  the 
Sbr«  dvaii.  and  fr«"  from  all  nxlrancon*  ailhcmil 
matter,  ready  for  ihe  spiciiicr. 

—  All  account  iind  Lyimmctrlc  chart  ati>  piil)li»Ii«d 
by  Altr«J  Granclitlierof  tbediiilrict  of  Miidoj^n'car.  ov- 
Cuplfd  by  Ibe  »ii-call«cl  llovas,  whose  Htoul  reil^tnliee 
liv  lh«<  Fn'nch  hiui  recently  nltraclcd  much  BlI«nllon. 
TJic  couiilrj-  H  Tery  difTi't^nt  friiin  one's  preconceived 
Idea*  of  a  trupiciil  i-lanO.  Th«  word  'Hora.'  it 
•Mia*,  refcri  only  to  the  nildille  elan  of  the  nMlon. 
prop«rly  called  '  AnlnumeHna,'  or  '  .Morlna*,'  In  con- 
trad  ittinri  ion  li>  the  other  two  claMni  of  niihlca  and 
«lave«.  The  vipcrior  inlellittenee  and  dUcipline  of 
the  Ucrinn  race  have  enitbted  Ibem  lo  conquer,  dur- 
tmt  the  pmicnt  cmiury,  mojt  "f  the  tribe*  which 
inhabit  ibat  ImmenM!  Inljind.  The  dliitrlctwiilc.b  they 
ipeciaJly  inhabit  H  railed  '  Imerlno.'    It  ta  a  muuu- 


tainoiu  ooontry,  completely  deatiiiil*  of  trt«a  and 
shrubt.  and  oflon  unciiUiralcHl.  The  higlMr  parta 
are  hardly  lBfaablI«d,  but  the  valleja  and  kisland* 
•iwtain  a  densa  popuUliou.  Tlie  bllli,  whldi  are 
CJimpoicd  of  mnsicH  of  i;ranU«  and  deB»e  nil  ciny,  are 
not  fptlPiit;  hut  tbc  inmUest  valleys,  when  their  ailu-, 
ation  permlii,  ore  irau'^rormod  Into  rlee-llclili  by  the 
luldllsHil  and  Industrlou*  natives.  Wnii  «(  the 
caplUI,  there  is  a  Urge  plain  lueniy  miles  afjiure. 
oDcealnke  or  niArah.  but  now  one  hugn  (ice-field, 
wbich  fircsentii  a.  beantltul  appearance  In  lh«  w«t 
M«aon,  with  little  hauik-is  or  l-irgn  liouxa  rising  out 
of  It  here  and  there  like  islaud*.  Other  ve)>el«blc< 
and  truils  of  a  sub-iroplcal  characirr  are  cuJiivaiod 
with  moderate  )ucc«a»  on  tlie bllUidca.  In  the loii th- 
em part  ll  an  auemblage  of  peak*  rvacliltix  to  eiglii 
or  nlii«  ibonNknit  feet  nbure  Uie sea.  Ktnui  thii  bigb> 
eat  of  IheH  the  entire  district  is  risible,  and  0|ipMra 
like  a  tea  of  barren  moiintalni  destitute  of  (tirubd 
or  in-en,  .ind  wtib  nuineiiMi*  dotachul  rocks  antd 
coiraiT  graHtcs  ni>t  suitable  for  callk,  and  oaily  tiac* 
fit  I  for  fuel.  Only  the  rich  can  aSord  to  tend  for 
rHgi>la  lo  a  liuEted  strip  of  woodland  wlilcb  borden 
tbc  di«trt«t  on  the  eatt.  EvoD  tbe  dry  p*m  UMtd 
by  ihe  people  for  cookiuf;  booomea  very  dew  la  ifa« 
rainy  seaiton:  a  tinstR  Hre.  perhaps,  costing  twelve 
cents.  The  populHtlon  of  the  district  rt*ch»»  a  mil- 
lion, anil  of  Aniauanarivo,  Ihe  ca|>ita],  one  hundred 
thounand.  The  vlllneea  are  tiBUilly  built  op  tlie 
ftummils  of  hills,  and  unrrounded  by  a  dlteb.  They 
contain  for  the  uiost  part  but  a  tew  dwrlllnft  of 
incxpensire  character,  and  :iPe  near  the  culllvat«d 
rlon-lands  of  their  owner*,  which  lire  very  valuable, 
in  »onie  places  worth  eight  thonsaud  ilnllan  on  acre. 
Tlie  houses  are  of  an  oriental  characlcr,  comuionly 
witli  one  (luor  and  one  window  opeoliiK  iveslwaril  to 
.ivold  the  raw  souih-ciiil  winds.  Tbe  hoim-s  are  nr- 
r»nKe<l  ijnite  irregnlarly,  and  generally  are  not  vet y 
cl«»n.  Tbe  roMis  atv  mere  foutpaih*,  :iiiij,  nutwiih- 
slMidiiig  tbe  inuliiplicity  of  waier-cour-ea,  bridge* 
arc  very  rare. 

Thn  people  are  >»nn'whnt  ■roaller  than  thoio  of 
other  MulHicasy  tribe*,  but  full  t>t  en^rsy  and  Iniel- 
liuence.  and  in  spite  of  fiiiilta  peculiar  to  barbarlsui. 
from  which  they  are  only  just  <'merging,  exhibit 
lndn>lTy.  econniny,  and  [ctsllve  sobriety.  In  lliexe 
qualities  Ihe  other  tribes  cannot  he  comjiareil  uilh 
Ihein.  They  have  large  faniiliefi,  IhvUiuti  tbe  Merlna  , 
U'onieii  am  Mid  to  become  ttrrile  if  tJiey  leave  the 
inouDlalns  tor  iW  coiat.  Uanafaclur<'a  hiivn  made 
but  Utile  profneM,  and  are  elilelly  due  to  white  iii< 
itruclion.  The  rainy  season  coniinetices  lowatd  ilic 
end  of  November,  and  lasia  uirtil  Itorrbi  but  there 
arc  few  severe  stornit,  except  dujh>£  Iho  period  fivint 
I>ec   15  t"  Feb.  SB. 

—  In  a  paper  In  the  Bulletin  of  the  Moacowsoct* 
otyof  nft'urallsts  upnii  perioilic  oceanic  oitctllallons, 
Trautschold  attacks  the  problem  ot  oceanic  altera* 
lion*  of  level,  and  tlieir  relaiiona  Iu  goologtcal  phe< 
noniena.  Uiaconcliulons,  hued  upon acnretul study 
of  the  pa*l  and  present  phy^i'iurapliy  ot  ea*lem  and 
central  Europe  and  western  Asia,  are  ti>  Ihe  elTect 
lliat  many  of  the  pbenomeua  of  sedinn'itialiou  and 


842 


scjEXci:. 


pr«L.  III.,  N«,  :a 


k 


ilr|KHitimi  alirlbulnl  by  gootogbu  in  a  iiib*lil«ncn 
vt  ll>o  cruBl.  Mv,  i[i  fact,  du«  (i>  iierlcuHc  (i«dllti- 
tivii»,  or  apbeatals  at  ihv  oi.<v:iuiP  aurface,  produciiift 
ibcrvliy  IniindAiloiM of  tbc Innd-iiinBi^s :  arul Ibat such 
i*  the  nature  of  niucli  ol  iIm)  nrwer  »n<llni«ii(allnnt, 
e.g.,  .lumsilc  of  RtiBiui.  Tlie  [lotitlon  hem  main- 
tained,  a  revital  of  Uie  »i«ws  of  many  of  111*  i>lil*r 
SO^ogul*.  I*  ADllelpttRl  Inr  Ptnfmor  Eduuanl  ^uitm. 
who.  In  bin  '  AulKti  tWr  rnlf '  I  I'rjifiUi'.  1»S),  cl«riy 
iiidkiiln*  the  iieWHMtj  of  iiiTokitiic  lUi-  Mfilutuicr  o( 
periodic  (wpaiilp  flucluntloiii  of  terol  lo  Hccuuiil  for 
llic  MiLitouce  fif  Tuijcli  ihal  Iia*  bwn  heretofor"'  at- 
tributed to  IvrTMtrlal  •iiili«i>l«iic(-. 

—  The  9«vfrith  SalunlHX  Ivcliira  In  tbn  Kailoual 
luatoum  TCua  on  Feb,  III,  hy  Prof,  E.  I>.  C'o|j«i,  on  llm 
'Oriitlii  of  hiuiian  pliytiosiioinj  and  <:L»racl*r,' — a 
dbcuiirw  Ui«  main  fcnturc*  of  which  havi^  atrtadj' 
bern  publi4b«d  In  iho  ,1in*riVoa  ttaturalltl.  On  Feb, 
Zi,  Mr.  John  Hunlock,  late  of  lli«  viKiial-Ktrvlcn  |<any 
iil  lh<i  Oglftamic  Maiion.  Nunb  .Vlaalfti,  navi-  a  vprj' 
viviit  aocuiint  of  ■  ICikiiui)  life  at  Point  Barrow.' 

—  Mr.  E,  It.  <;nlck  haRpreinnlod  lo  Ibe  lirmiltvinc 
(liid.l  nucivly  "f  uHliiral  lililory  bluciillre  rollputlan 
of  blrda,  iiiimb<.Tiii^i>uveralbiiiidreds]HH<liii«ni>,  miMl- 
ly  Norlh  Ami^rlrnn.  Tbli  ia  i;ii«  of  the  larnesl  and 
bc*t-A(Taii]i«d  cnilrctlon*  In  tbc  »tatr.  The  aocioly 
In  iliU  y«ar  pn>Tidlnii  a  conrtp  of  trtie  locturea  upon 
popular  «!entific  iriibJMU  for  tbu  boii«fit.  of  Ih«  cftl- 
MHH  r>r  Itx  tovn.  Five  of  tlie  lectutw  Uav«  been 
given,  aiid  tbriMt  morr  an;  to  follow  at  inttwala  of 
tbroe  week*.  Tbo  Imc  wan  (tlvrn  by  Ptof.  Jo*.  F. 
Jainni  of  Cincinnati,  tipon '  Flownr*  and  ln»i<cl«.' 

—  Tbo  mim*uin  of  comparxtivu  toulony  bu  pub- 
Ilklidl  anolbcr  of  lu  iiMtfnl  '  iclcclioni  from  einbry- 
olnsleni  moiioiirapbi,'  inlmideil  to  liriiii^  tiigctlior 
illu>ttatlon>  from  Ibo  luotyt  autbonllc  soiiriW'  of  rlic 
early  stagr*  of  ileveiopment  of  larluiiy  (ruiiiW  <.>f 
aiiininlH'  Thl«  one  li  eonceriied  iritb  the  Echino- 
ikrmalB.  and  'a  curnplM  by  Mr.  Alcxatider  Agnxriz. 
It  connliii  of  fitteuii  exrellentty  ext'cnti'iJ  qiiarc) 
plate),  cn.iw'ded  wilb  figutts.  and  accompanied  by 
very  •iinpic  expiaiiaiory  text,  ilie  bibliography  of  the 
(Ubject  bni  iiifc  already  at>ppan-d  In  nn  octavo  form. 
The  pmtocoa,  avalcplia.  lK>lyp<k.  Dahej,  and  reptlleA 
are  announced  «a  hi  voiuM  of  preparaiion. 

—  AI1iludenlaint»re«teillnth«*tndyot  tbebrnebl- 
0|>O"l»  will  be  pleaded  lo  Imtd  Ibat  Ihc  lajt  j«in»  of 
theserios  tit  •^uperb  monogniphs of  Tbomsa David»oii, 
on  BritlBli  Muli  Braehiopoda,  bt«  complotod  by  the 
aiiilior,  nad  ar«  now  in  tbe  printer**  bandi.  In  a 
loner  rrceirei)  by  a  corrMiiond«nc  a  f«w  ilayi  aince. 
from  Mr.  Davidion,  he  saya  tliat  "after  Ihirly-throe 
ye»n  of  Iiatd  talMir,  In  connection  willi  BrilJsli  rvcettt 
and  foiMiapecie*.  I  tbisynar  complete  my  large  work; 
and,  Indficd.  the  whole  r«inaininxiiiann«cr<pti«  in  the 
prinler't  Iiandi,  and  being  printed.  Thin  Imt  part 
liieluduo.  I,  an  appendix  to  the  lupplementi.  with 
plaUa;  S,  an  ulaborate  Kencral  tinram.try,  wllb  nil- 
meraiu  llhuintlont  of  tiie  pronma*  of  science  tti 
eoniMcIlon  with  the  Bracliiopoda  from  IfiOB  up  to  tbe 
cixl  of  1SS3;  3,  a  catalogue  nf  all  the  British  Bp«eia« 


of  tlie  elaas,  lome  eight  hundred  and  ilxty  In  tiiim- 
iMr.  with  Keologic  diMilbuiion  In  lime,  and  full  refM- 
eiic«s:  4,  a  hi-iichioixnl  hilitloKriipliy,  wbich  I  bntr 
lie«ti  compilinu  dnriti;  the  lasl  forly  yearn.  1  lia^w 
tomofour  ibousanii  entries;  anil  It  wll),  I  fenl  >iire, 
jiroT?  to  be  Tpry  iiarlnl  for  refereflcea.  I  l^nii  i(  at 
1006,  and  con  tin  II  ei]  it  up  Ii>  the  end  of  I'fSSu"  Otibc 
value  and  cliariicier  of  ibis  grvnt  work,  tlili  [«  not  ih^ 
place  to  ipenk;  liat  we  cnnnot  refrain  from  exprcM- 
Ing  foelingit  of  gmtliude,  retpwl,  anil  honor  to  the 
man  wbu  lux  given  ii\»  time  aiitl  nieiaivi  to  preparo 
for  pnbilcalioii  n  work  that  reflect*  *o  much  cr«dli  oti 
modem  leleoce.  eipei:lnlly  the  dIvUlon  of  Inrerwbratc 
pal^wotoloiiy.  Ur.  DavldKOii  la  now  In  the  lixty- 
«eveutii  year  of  bi*  a^ct;  and  we  truit  that  many 
lutetul  years  itill  remain  to  him,  In  wbtch  lie  may 
contribute  information  from  bin  tindle*  <ii<i>ii  Ibe 
Britchlopnda  of  other  counlrln*  than  Gieiit  Britain. 

—  At'curding  t<i  the  Sun  Diego  paper*,  a  l.n-gt>  Moite 
Un<'e-bead  of  Ksklmo  latbion  wa«  fnuiid  dei^ply  em- 
bodileil  In  Ili<i  llMUU  of  a  whale  taken  al  ihe  whal- 
Ini.'-ittHlli'iii  on  l)alla»l  Point,  near  the  tiartior.  Tb* 
»jH.-cin  IK  ii"t  named,  bm  the  eivaium  wa*  proboMy 
ilegnplem  vcisflbllli.  Th*  mlurailoris  of  lh«  OUl- 
fornii  Kiny  wbale,  Bbacbiaiitciin  glnucTiv  are  well 
known.  Ihouftb  it  la  not  hunieil  bv  the  Rsklnio;  bul 
thuiie  of  Ihe  other  jpecleii  linie  tieen  le»*  cteaity 
ronde  out.  and  fai'iK  of  tlilt  son  nr^  worth  pulling 
onrooorO. 

—  Charlet  Atbfurd  continues  his  Inventleallonh  of 
the  Spiciila  aniori*  In  BrliUh  llelieldae.  He  ex- 
amlnfid  iConile*  cicaTntns  and  Z.  ullldus.  Until  re- 
cently tlie  Utter  ii'uh  Huppo»ed  to  be  the  *ole  mcmlNtr 
of  Its  irenus  wlilcli  [wweBsed  a  dart:  now  Ilm  former 
keejM  it  cumimny.  The  arrangement  of  the  secrete 
ing-orgnns  Is  remnrknbty  like  Ihnt  of  Zonites  Intcr- 
teitus  and  suppres»ni,  a*  li;:ureil  by  Li-ldy.  TTi* 
dart  Is  found  In  a  very  small  percentage  of  tbe  total 
□umber  of  adults  examined.  On  Ihe  oilier  baud,  in 
Bellx  vlrgnla  nlniTly,tlve  per  rpiii  of  tbe  adulta  ex- 
amined have  furnished  darta, 

—  Dr.  Benjainiu  Sharp,  the  profeiaor  of  Inverte- 
brate loidogy  bi  the  ,\ea<lemy  of  natural  scleiicea  of 
Piilladelphla.  will  be  Inaugurated  on  Tuesday  even- 
ing, March  IK,  on  which  occasion  be  will  deliver  a 
leeinre  on  'Method"  of  biological  investljpitlon  In 
Kurojie.'  Prvfessor  Sliarp's  course  on  bloifwy  will 
begin  on  Tbtusday,  Uorch  20.  al  LIS  r.H. 

—  Dr.  D,  G.  Brinton.  the  uewtj^  «lecio<l  |)rofeMor 
of  ethnology  and  archeology,  will  ilellver  i  course  of 
lecturiT*  In  April,  Inlroilucinry  lo  an  extended  anil 
thorough  course  lo  liegln  next  autumn.  The  *ub- 
jects  of  the  spring  surleji  are  ns  follow*  :  *  I'reblatorle 
man  in  the  new  world,'  '  Origin  of  Ibe  .Vryan  race*.' 
'The  atudy  of  etiinotogy  In  tbc  United  !?ta[e».'  and 
"  The  eivlllied  racni  of  America.' 

—  Tno  of  the  naval  ensign*  pimulnj;  a  HClcnlJfic 
roitrse  at  the  National  niuwum.  Mr.  Harlow  and  Mr. 
Ureset,  have  been  onjered  to  ibe  (ireely  reliel  expe- 
ililion. 
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COMMENT  AND  CRlTtCtSM. 

TiiE  work  of  the  census  haa  agniii.  and  for 
Uiird  time,  ooine  to  a  atop  for  lack  of  moDcy. 
This  tfdie  the  8its|)enBioii  U  more  serious  tlian 
ever,  ihu  work inji;- for w  bcinji  rciliiMvl  lo  tin." 
chief  irlcrk,  will*  is  kImi  nc-Ling  ^iiiH-riiiUtmlctit. 
and  »n  assistant,  llir  [tubliv  printer  has  bcon 
notJBed  to  slop  printiog  the  reports  ;  and,  un- 
luawNneextraordiiiarvBtepiii  taken,  tlie  whole 
work  of  the  bureau  for  four  niuiitli.t  to  coaie 
will  lie  eoiilini'd  to  ojii-tiing  the  dnik'  mail. 
Several  volmncd  of  lli«  finnl  rt-port  have  been 
published,  aud  hxvo  been  ivcvived  with  un- 
qualified satisfaction,  both  here  and  in  Europe  : 
demons tratin^.  as  they  do.  that  tbi«  consuti  iK 
the  inoMt  eoiiiplt-te  and  tti«  heat  or^ani^icit  ever 
jet  alliMnptMl  hy  any  nation.  Th«  remaining 
fifteen  or  twenty  vohiinra  ans  understood  to  bo 
ready  for  printing.  The  ciinsos  of  delay  are 
two.  —  the  modesty  of  the  superintendent  in 
bia  requesta  to  Congress  for  money,  and  the 
overcrowded  state  of  the  govenitneni  priiiling- 
oDkt.  Surely  Congretm  will  nut  n-fintc  lo  in.ike 
aproprialion*  of  the  miiNl  tilioral  dimensions  to 
carry  on  this  work,  and  to  sceiire  the  pduting 
of  Uie  reports  before  they  have  lost  part  of  their 
Interest  through  age.  I^t  the  demand  bt-  for  a 
quarter  of  a  million,  if  neceHsary;  and  let  the 
oHIoi!  fttalf  be  increased  in  eUldcncy  by  titu  ap- 
jiointinrnt  of  a  xpccial  slalf  ofpxpcrienced  edil- 
oni,  who  sb.->ll  niil  the  siiiH'rintcndent  in  bring- 
ing the  publication  to  an  early  termination. 


Thk  fourth  number,  for  Mardi.  of  th«  pilot 
vhart  of  the  Xorth  Allaoiie  Ocean,  i^ncd  by 
the  Kylrografdiic  ofllet!,  ililfent  from  the  earlier 
sheets  of  the  serie*.  notidily  in  the  number 
of  icebergs  reiK>rted  for  February  south-east  of 
Newfoundland.  An  aberrant  beig  appears 
About  three  hundred  railea  west- sou tJi- wort  of 
Ireland,  in  latitude  21°,  longitude  18°  weiti.    In 


the  legend  cv>itcerning  the  weatlier  rr|iorte<l  for 
Febnuiry.  we  aiv  glad  ti>  n<'e  the  term  '  vtrnight- 
linegalc'  of  the  pn-rioiu  charts  reducnl  to  the 
more  non-committal  ■  gahi ;  *  but  tlie  absence  of 
'cyclones'  is  still  insisted  upon.  Whatever  be 
ibe  meaning  attached  to  this  word  by  mari- 
uera.  Its  ordinary  um.>  to  include'  all  large  rotary 
storms,  whether  fitMD  within  tite  tro)i{cs  or  not, 
is  now  so  general  and  no  |)r«|ier.  that  the  re- 
peated sialument,  'no  cyclones  are  repone<) ' 
for  the  winter  months  of  the  stormy  North 
Atlantic,  surely  needs  qualiflcalion.  The  In- 
tention is.  no  ilmibt.  to  state  that  no  troptrai 
vycloni'K  have  come  ti]i  along  our  coast  from 
the  West  Indies :  if  no.  it  Khonh)  be  more  rx- 
plicitly  worded.      

The  I'ompilation  of  observations  on  wrei-ks 
nnd  abaniioued  vc»si-U  iiromtsus  valuable  re.- 
flults  for  the  dctomii nation  of  currcnls.  la 
only  four  months'  records,  over  sixty  exam- 
ples are  given,  in  many  cases  identified  by 
name,  and  In  a  few  cou-s  rejwi'ted  by  two  or 
wore  observers  on  dilfureiit  dales-  When  the 
wrrekx  ate  lloatii^  nlmuit  awnsb.  pn-«enting 
little  Kttrfapc  for  the  wiud  to  blow  u[>on,  they 
will  move  only  witb  the  surface-drift,  and,  as 
uote<t  in  siicesaive  jwsilions,  will  give  excelh!nl 
data  for  measuring  the  direction  and  velocity 
of  onrreiitH.  By  thus  keeping  track  of  their 
movcnienls,  it  will  be  jiossible  to  nvold  tJie 
error  of  the  old-fashiooed  bottlc-experinaeots. 
in  which  only  the  iiegioning  and  end  of  the 
course  were  determinable,  and  time  of  passiage 
was  unknown.  At  the  ewl  of  tlie  year  we 
shall  hope  to  {irusent  a  r^sumi  of  tht;  r^iiudts 
thus  attained.         

Thb  various  local  suh-commlttces  of  the  Brit* 
jsh  association  at  3tontrcal  seem  to  be  push* 
ing  the  work  in  Uieir  siHX^ial  sidijects  with  an 
«n«-q{y  nhieh  prontiKes  mucii  for  a  «uenvMfiil 
meeting  In  August.  In  the  section  of  coonoot- 
ics  cspeeinlly,  the  committee  is  tfdcing  advan- 
tage of  tlw  opportunity  presented,  by  bringiiuc 
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forward  papei-a  whtcit  will  give  a  oomprahen* 
b[v«  survey  orthc  variuuH  iiii|>ortaiit  cconomtcnl 
(lucKliciii.'i  wliifrh  nn^  just  novr  exciting  mo  inticli 
disctissioii  witli  reference  to  tlic  future  growth 
uid  proeijerity  of  the  colony.  Among  these, 
agrioultnre  necessarily  occupies  a  jiromliient 
IXMitlou  ;  but  U  lit  grnlifiiiig  to  ttee  timt  geii- 
<!nil  unil  lnclii)ii'»l  uiliicntioii  fa  niso  to  r(to«iv« 
iin[ior1iint  i^i>ii«i(lerntion. 


Odk  leading  article  nientJoiia  at  its  close  the 
brief  life  and  nudiluii  death  of  n  aocinty  formed 
for  home  slndy  IV>r  young  men,  modclkil  npon 
the  older  widely,  still  vigorously  tlonriiiliiiig.  ro- 
elrictcd  to  yowng  women.  Why  there  need  be 
distinct  organizations  of  lh«t  sort  for  t.lie  two 
Hzes,  it  Is  a  little  diiBciiIt  to  6ce :  but  it  is  a 
little  curious  to  Bnd,  that,  hard  npon  the  death 
of  the  '  Young  mcn'^  notiioty  fur  home  study,'  a 
new  orguniatation  liiw  Mjiiniig  tip  for  llic  same 
purpose,  bnt  without  lirnitiiiion  as  to  nex,  bear- 
ing the  somewhat  pompntis  title  of  the  •  t'orre- 
spondt^nce  nniversily.'  It  annonnces  forty-one 
instnietora  (two  of  wliom  are  nomen) ,  resident 
in  eight  states  of  llio  I'nion.  bi-sldcs  ono  each 
in  Uemiany  and  Scotliuid.  .Sixtt-en  of  UicNc 
arc  assigned  to  different  deparlineiiLt  of  Mci* 
«nce.  eleven  to  mathematics,  and  six  to  modern 
languages ;  so  that  the  scienliflc  leaning  of  onr 
new  'university'  is  very  marked.  We  shall 
look  with  much  interest  at  the  result  of  this 
experiment ;  for  the  [irotnoterii  of  the  enterprise 
have  certainty  secured  the  «ervic«'s  of  many 
moat  excellent  teachers,  and  they  aim  at  a 
higher  grade  of  instruction  than  has  been  nt- 
tempt«<l  by  the  earlier  organizations.  A  lai^je 
proportion  of  the  teacher*  ai-e  connected  witli 
Coroell  univcrnity,  which  may  lie  considered 
the  headquartera.  Unfortunately,  as  far  as 
inibliabed,  the  plan  appeal's  to  lack  that  imity 
and  proper  co-ordination  which  would  at  once 
oomuiand  re>i|H>ct  and  eonfldcnce;  and  its 
higher  grade  of  charged,  tliongh  rtill  very 
ainalU  may  prove  nu  ohstacle  to  itx  |io[)ulurity- 

We  arc  glad  to  see  a  change  in  the  wording 
of  the  ■indications'  issued  by  the  signal-scr- 
vioe.  Heretofore.  variaUous  of  pressure  hare 
been  indicated  by 'rising'  or  *  falling  liarom- 


eter;'  although  change  in  the  warmth  of  the 
air  hua  always  propcily  heen  mentioned  as 
'  higher '  or  ■  Imver  lempcralure,*  and  not 
'  thermometer.'  Now  the  worrling  is  mnde 
uniform,  and  obsen-ations  of  the  barometer 
are  recorded  as  Implying  '  increasing '  or 
'  diminiKhing  pressure.' 


The  late  Issue  of  Copernftnu  (a  double  num- 
ber. .IS-Si)  will  lie  rsfceived  with  nw  little 
ivgret  by  many  aistronomen*,  as  it  conlains  the 
unwelcome  announcement  that  this  perioiiicnl 
wil!  be  discoutinuod  af^er  the  pnblientioD  of 
No.  36.  We  undei-staud  that  this  action  on 
the  part  uf  the  inlitor*  Is  duo  chiefly  to  the 
iiisufllcient  list  of  siiliserilicrs  :  and  it  in  muoh 
m  bo  regretted,  as  Coptmicua  \%  liic  only  ;*atro- 
nomical  magazioe,  printed  in  quarto  form,  in 
which  excellence  of  typography  and  general  at- 
IractiveneRB  In  appearance  seem  to  be  tliought 
deslr.iiile.  lis  style  has  \wiin  rather  that  of 
hook  than  of  mngiiiitie  printing,  and  it*  pajwrs 
on  mathematicnl  astronomy  have  had  as  fine  a 
aetlirig  as  the  average  article  in  the  purely 
niiilhematical  quartos. 


Tlie  poriotiical  began  in  January.  188! .  under 
the  cditorKliiji  niid  niana^i'nietit  of  Or.  Ralph 
('opclaiid.  astronomer  to  tlie  l-^arl  of  fVnwford 
and  Balcarres,  and  l>r.  J.  I<.  K.  Drcyer,  tiien 
of  the  Royal  obsen*atory,  Dublin,  and  now 
diicetor  of  the  observatory  at  Armagh.  The 
first  6\\  ntiniliers  were  iiisut'd  under  llic  name 
Urania,  for  which  Cupfmicu*  was  tli«n  sub- 
stituted, the  editors  having  become  aware  of 
the  previous  existence  of  an  astrological  journal 
cfllled  Urania,  fts  many  ]>ages.  devotiHJ  to 
the  reviewM  of  current  a.Hlronumieal  literature, 
have  formed  :i  very  valuable  fciUure ;  and  ar- 
niugements  were,  from  the  beginning,  conclud- 
ed witli  the  Earl  of  Crawford  and  Dalcarrea 
whereby  all  the  subscribers  to  this  Journal  have 
received  at  the  earliest  moment  the  ■  DunKi'hl 
circulars,'  forwarded  directly  from  Alioixleen. 
The  new  magazine  lunt  fairly  estaiilislied  Ita 
vlalm  to  be  '  an  international  journal  of  as- 
tronomy  \ '  iJic  chief  astronomers  abroad  wlio 
have  contributed  to  its  support  being  Uie  Rarl 
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of  RoKKP.  the  Karl  of  Crnnforil  unil  llnkar- 
rrit.  I)r».  Wagner.  Scli>!k-ni|i,  Itnll.  .ind  Back- 
UiiMUitiKl  l*roresHurs  Klinkcrfiics  ami  [treclicton. 
American  aaltoiiomrrs  liave  also  ilone  their 
ftill  shart- :  jiapcrs  hnving  been  ronlribiitcd  by 
Dr.  PeltTn,  iiitH  rrofeBBora  rickcriiig,  Itoldcii, 
Totld,  Wright,  aud  Stone.  W'c  express  th« 
hopo  that  Copernicus,  nn  n  high'c!a*B  Jouroal 
Tor  the  publication  «r  iistronomical  papers,  may 
at  some  fiititro  time  be  re-iasued  uoder  tli« 
aooie  Riaiingement  as  before. 


LETTERS   TO  THE  EDITOR.      - 

*.*  Ami^unilniU  arr  rtt/uttUil  la  tt  at  M//  «  ^ahMt. 
TAritrllrr't  nnnKd  litolleatiTt^lrfluii/irvufn/fftMl/aiat. 

'IIIuslvs  metnoijr.' 

TbB  frubjert  prc^SL'tilPi)  In  Se.ir.acr  tot  llorcli  "  (p, 
!T4|  unit«r  tlii.'  aborn  beiullng,  bv  Ur.  Oiborn.  If  an 
obscure,  is  crrtninly  on  JnlcivKluig  problem  In  pny- 
chologjr.  Il*  ififiitiflc  trcattncnc,  however,  will  prob- 
>blr  requiru  a  tniich  wider  nuigci  of  Invmtli^lion 
tbtui  tliat  prujioHil  by  the  writer.  He  hw  iiid"lriili>il 
■two  wlddy  dieterent  thi?i)rie»  "  In  psplnnniion  cjf  ihe 
mental  phunoiu,?uon:  a  tlilnl  by|>(>llie>is  apiiear*  to 
haTewcaiinl  liiin. 

Plato,  iM  is  wull  known.  recogitiMd  this  peculiar 
rondlltoti  of  lb(-  mind,  and  mode  luc  of  it  oi  nn  cvi< 
ilcripi-  i>f  pre-«xis[«)iee.  — a  fancy  pinbodicd  In  the 
familiar  llnot  uf  [li«  poet:  — 

■■  Our  bln^  U  bal  k  aVpn  uiil  ■  forariifnit  ~ 
Tbv  Kinl  Ihii  rlH-*  nlili  ui,  uur  llfi^  ti>tar, 
ttalh  IiMl  cluvbnrt  lU  •,'UlnK, 

And  coCDvLh  froTTJ  ntrkT ' 
XotiD  mllfn  fbrfftrftilDcta. 
Anil  Ubt  Irj  utlvr  nukMiutB*, 
lint  UalUnir  c1fjiid«  of  flory.  an  ««  oorqv.* 

If,  now,  we  Biibitimte  f<.<r  Plal'i'i  conception  of  an 
IndlTMiini  jirrtiiMal  rxpvrience  iliu  more  protnic  one 
of  ai)r«t(rj|j  experience,  we  sbnll  hnvc.  in  brief,  Ibn 
third  hypotlieMa,  —  the  (lartiul  eoiiijiniit  v  of  conicloui- 
nc«i  tliroiiiEli  ttenelic  ileoevnt.  iiiileiid  of  ilirough  me- 
leinpayrbn*U  or  iran-mikii'xiion.  From  ibia  tupect. 
(lie  problem  of  Ibe  irr^feniblp  iptiiirrtBiom  of  vngue 
reuilnlnceiicR  would  not  f»1l  uikUt  the  v\\aa  at  cria- 
nerung»-titu*fhu«g,  oi-  ■  illuniet  mem->ry.'  al  all. 

The  mmli-ni  reference  trt  nil  the  varied  'inftliiieta' 
of  atilinal  llfr  in  the  hliiiple  pti]'Muluj:ionl  datum  of 
the  heredity  of  a  limiied  esiiptiente  i>rid  memory, 
would  iintiirnlly  lead  u»  to  auiifipale  mine  siifb  i-x- 
hibitlon  In  Ibn  humun  race;  day,  rather  to  u'Uuder 
why  we  do  not  tlml  Mich  expTlenee*  lutich  more  pro- 
Duaneed  and  aliiindniil.  .\oi.wltli8tnrii1ini;  Ibe  eiior- 
noualy  grenlcr  i^xpniitlvenei*  <if  cerebral  acliuii  In 
luaii  llian  In  lila  lower  follow-rreatiiret.  ibe  lon)c- 
uoiitiutied  or  lelteniCed  linpre»[(>iia  of  a  fai^teachliif 
ancestry  would  icem  to  JniUfy  Ibe  Imliiction  that 
' Intiiilidiis  '  (snpreciiiui  InitiPiiirt.ipbjuldAnl^hnuld 
b«  loaiiireslcd  In  pontrular  eliniiitelii  In  a  miicli 
stronger  and  more  deeluhe  fnnii  Ilian  wn  actually 
observe.  Uvre.  then,  li  a  ncgatlen  piypholoulc  prnti- 
lam  calliu);  (or  i-x[>taiiatian,  and  well  de->prvli>g  a 
careful  comparative  investlcatlon. 

To  satiifactorily  teat  tbu  '  third  byTflhcil*  '  l> 
nndoabtedly  an  exlrendr  difficult  undcitakliis.  both 
by  reason  of  the  uaaal  'baalnes*'  of  ihexc  I'laton- 


Ic  retnlniswitces.  and  vf  Uie  nn  oppnrlunitte*  of 
aDthanlic  verlflcatioii  of  siieeial  parunin)  or  avul  rec- 
oltectlona.  Tbe  (lueitllou.  Iiuuever.  i*  vne  i,<f  >iicb 
btntoRle  tmporiaiiee,  thnt  it  [nerrtti  an  uirii  Uborioua 
rrnojii'h;  and.  if  In  only  r,iie  iir  l«o  histances  a  Clear 
evidence  »t  *iieii  Iransiuiltivl  ui«iuory  In  man  could  ba 
nlnbliaticit,  It  would  jutlify  tlie  iiitejence  that  many 
■imilar  eaio  ace  referable  to  the  *aiD«  principle. 

Tlic  Itiquiry  tJiould  inciuite  lli«  antecedent  experi- 
ence* of  gnuid-paienta  a^  well  as  <i(  narenu:  since 
tbcrc  U  munn  tolkelleTe  tbat  aval  heredlly  lsr*fa((ee> 
ly  more  fn)i|iient  tlian  direct  jiareiital  biTedily;  or. 
In  other  wonlti,  that  there  b  a  tendency  lo  '  allornato 
generation  '  ruunliig  ihnnixh  ilie  animal  kingdom. 

W«1ilngi(in,  Mu*l>  ii.  ^^  ■   "■  '^■ 

'  Tb»  oldeat  livlns  type  of  Tortebrata,' 
Cblajnydoaelaobaa. 

In  SeUnrt,  No,  67,  |>.  i'T".  my  friend.  I'mfessur 
Cope,  Iftll.  iiiio  ilteeriorot  plHClnjt  amoiiK  ili<' iHH?cle» 
of  the  ceiius  Uiplodua  Afi.  |re-nan>ed  Dldyiiiijilua  by 
Com)  iba  *  peculiar  to lacli Ian  '  recently  dlHt-ovcrrd, 
and  <kacrlbM  by  mo  In  thc*e  columii*.  WliU  tbo 
specimen  before  him,  ho  wonid  be  the  laat  m^iuto 
make  nucb  a  mlatnko.  And  no  doubt  ho  will  thank 
you  for  giving  tbe  (pace  nernwary  io  a  cnriei'tinn. 

The  Bioat  linponanlof  the  ebur.iriiT*  on  ithkh  the 
genu*  DIptoiliu  wax  (nnndod  l>\-  Ai;*"tx  1 IM^:.  I'oli- 
•ona  futsllri.  liL,  pp.  2i>4.  SV).  ttiiit  by  which  It  I* 
separntnl  from  llybndiii,  Sphenonehiu,  and  (.'lado* 
dua.  is  a  greater  developmrni  of  the  MTxiodiry  cone* 
of  the  teeUi.  wlille  ibn  nieilUn  oiae  Te.malni  rudi- 
mentary or  coinpiiratively  undeveloped.  Tliin  li  not 
the  caie  with  Cblamydoaehuiliui:  it  U  not  the  wcon- 
dary,  but  the  median,  cone  In  which  i«  tonnd  the 
tEreateatdcTelopmcnt;  ain^^ing  in  Ihl*  rcipecl  with 
Asa>»I('  eeiieru  ilybudui,  Sphenonchiu,  and  Clado- 
dua.  111  whicfa "  le c»ne  jnf dliiii  IVmiioric  teniiblemeiil 
sur  lea  cdne*  latiiraux,  ct  se  il^veiopiie  eti  quulque 
toite  Jileurdtiriment."  In  llieteeihof  Cblaoiydoae- 
lachu*,  Ihe  cone  at  either  Bide  of  the  tnediao  la  aiuere 
ludliiiml.  If  tile  new  *elachiau  was  to  liace  been 
placerl  in  cither  of  ihc  fo««il  grneta  meoiioned,  ll 
Khudid  liave  been  Ctnilodua.  Ur.  Vtipe  aajt  of  I>ldy- 
iiiorliis, '  Tlie  tiwciea  puueM  two,  ibree,  or  four  den- 
ticles.' Of  iL'ouriie.  ■  tecimd  thoucht  will  iticiease 
the  number  to  as  to  include  (.1iiamyiH>aelaetius,  which 
lias  more  than  four. 

'["bs  propriety  of  placing:  livin);  ^>eci«s  in  (oull 
Sonora  of  ao  long  ago  ou  aeeouiit  of  rctemblancee  (n 
a  t>[ii[;le  on(aD<  aiicli  at  a  tooth  otity  of  a  seln^laii,  is 
lo  be  i|uealioneil.  The  teeth  do  nut  gl>e  salUfactory 
clew*  lu  structure  and  sha{«  «(  otiter  orsaiia,  or  of 
the  iiiKly  iiaelf,  in  Ihe  luajorlty  of  the  aliark*  and 
akaies.  This  i«  evident  eiioujih  on  comiariaon  of  tbo 
leeih  of  L'an-harlaa,  Alopla-,  Zyttaeoa,  Sonatina,  Tor^ 
puilo,  Scytiium,  Uaja,  Ttiakis,  hlneetu.  Blustelua. 
'fryaen,  Prisita,  Polamoinson,  l{liliioli»m»,  Dtcero- 
1>Rtii>,  and  olbon.  It  would  be  hardly  worth  the 
wbiie  lo  fjiaralo  recent  oencra  by  ilic  number  and 
position  of  tin*,  or  shape  of  body,  and  llienniakeibeiD 
Clonal  lo  llie  lame  foull  s**""*  on  accoanl  of  some 
similarity  in  teetli.  MnierUl  in  my  |)o«essio[i  will 
ennliln  me,  as  soon  a>  Ibe  npcesuinr  drav  liigs  con  bo 
made,  to  nmvc  concJuslvely  that  Chlamnloaelacbus 
<lor>  not  lietong  to  the  genua  Mklymouua  of  Cojia 
I^DIplodiis  Ag.),  niid  tbat  It  was  hardly  lafe  lo 
announce  Dldymodui  aa  the  'oldest  livinc  type  of 
Verlebmia'  tiiitti  moM  was  known  about  Cblaiiiydn- 
sclaehu).  S.  <>AKUA'. 
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Tlie '  *liixrk  r«ci>ntl;r  lU'r-'ivrrnl  In  Jxpntie.*"  w.ilcm,* 
(l«cril"!tl  liy  Mr.  Gntiiiin  ai  ClilBmjilo»p|nphiiii  nn- 
euiiieiu  (in  Selrnf.f  for  Ki-li.  I,  vol.  I'il.  pp.  Iir.  Ill; 
Bull.  Saicx  inat.,  tol.  xvi.).  la  it«  ilocrlhrr  Iim  re- 
marked, "  ia  m  form  of  mure  than  ordliiiry  iiiicrest 
on  acouuuE  of  llie  wnpL-cu  in  which  ildiffi-rifroiii  Ilif 
majority  of  lu  klnclivJ."'  II  not  only  apjiL-.-irs  iia  n 
uew  (•l«iiii-ul,  in  srluc^liulx^v,  and  broumv*  tUu  r«|)n>- 
tctitalivp  of  a  tiilht^ri')  iiiiknDA-n  typi.'.  but  it  llirum 
liebl  un  thv  niii'i-stry  iiiirl  «i)ii><'  of  ilii^  rxtiiii^t  forms 
OtlhecllM:  uiul.ttill  furtUvr,  it  inayaNrcuKguidii 
(or  0>9  Inierprplatioii  of  certain  o(  llid  tales  vf  tliv 
Ha-*«tp«fit 

In  rMiMCI  lo  iu  pUn-  in  llii^  ><yirt«<m.  I  )iurr<.'(!tly 
sffTW  with  Mr.  G^niLnti.  lli.-it  il  i«  Ibv  repn-Nvnlntirv 
ofa  vfi-y  Jlsllni-t  fainily  ((Jlitrimyil'<tHai;birlw):  Iain 
alio  ot  the  o]i|n!on  lliut  il  may  bit  ruRanlfl  m  llic 
type  of  n  illnlinct  *iil).i>rJ«r  al  i«n8%  Mr.  Uarniiui,  >u 
Kclener,  wa>  "  Indlncl  lo  cou«idor  llii«  the  type  of  a 
new  iH-drr,  to  wtilcli  th*  ti:iiiiu  Si-Ucli'ipiiirhtliyuIJi 
mlclit  bit  givon;"  but  in  hU  artivli;  In  Uie  K*wx 
biillRlIn  he;  li  i-nttrely  tilent  on  th«  3iilij<^t.'t.  of  l.lip 
tnnjoT  rplnlioni  of  the  new  lypi-.  Tito  nanii',  haviiin 
bei'ii  Ihii*  iii'Vpr  liefiin?'!,  ftiiil  li^iiii;  o1>jeclioNslilo  on 
account  of  (t*  tcnsth  anil  Cftcupliuny,  nilttlit  lio  ro- 
placed  iiy  a  tboricr  ooo,  like  Pteriioiloriin;  l)ul  on 
thli  1  shall  not  IniUc  A  more  loip'irtanc  i|iifi<ilon 
is.  What  is  the  Ktntu*  of  tlio  wlftchlm  In  cUulflrji- 
tioD  ?  Hi.  Uarnian  think*  tlial  '  it  ttAnd*  ncnn-r  Ihn 
trueflibes  tlian  do  the  ahnrkx  proper.'  Idonot  know 
how  U«  would  exjirtfii  thl*  lilcn  In  »  llnnnr  nrmnse- 
mcut.  but  most  u-«iiM  do  to  by  plitcliij  It  iminndt- 
aiely  iH-'twceii  tho  seUchiani  noLt  ll>lii-&.  I  am  alito 
disposed  to  ooniider  Clilnmy.lr.ietiti'lius  lo  ilaail 
*  UMiivr  llio  Irne  dtiitu  than  iln  thi-  fharks  proper,' 
not  IwcauBfl  it  ajmeini  lo  be  In  thn  line  o[  deaceni 
bfiieeen  the  Iw.j.  f'cit  bccnuK  II  Is  nenrrr  tin-  primi- 
tive liua  from  nhieh  both  types  have  Uivctv<^d. 
JiidKina  from  Mr.  (i»rman'!i  rrmnrks  in  the  two 
ariici?*  referred  to.  I  presume  iliere  ivoLild  be  caen- 
llal  ciirioonlaiii.'e  tielwr^ii  us  ni  in  lliis  iioint. 

A*  lo  Iho  rolmious  of  Chlutnydt>i<i1iie1iii«  to  extinct 
ly[iot,  bonevor,  I  mriai  ilisseiii  from  llr.  Garm.iti. 
Fortnnnlcly,  an  ariido  iLrowlni-  li^lii  on  Ihe  affinity 
of  ClAdndua  hm  been  publittied  reernlly.  —  probably 
too  repfinlly  to  bo  Hinllable  to  Mr.  Unniuri,  I  refer 
lo  l>r.  I[.  H.  'rraijiiAir'H  communii'Jlioii  'on  a  n*w 
fos'il  ih-irk,"  Inihit  'jV/Ioju'cuI "nrjiiiiJiffor  Jiinoary, 
ISM  lder.ide  3,  Vol.  I.  pp.  »-!(,  pi.  2).  lit.  TrH'inair 
bai  lliemin  mnde  known  lhi>  torin  of  lh«  vladodoDC 
(nlaehUof.  and  prnird  hoyond  doubt.  Ih^it  llie  dado- 
dont  denUtlou  and  clrn.ai\mibiiid  •plni'i  ''o.i.> misled  In 
tlieiame  fish.  Thn  'ni-ni^hart>'lri  wlil>-hllie^opart« 
were  coincident  )i.is  beeiinn'neJCl'~n»i"!iniliii'cuiii"l- 
latns.  In  the  woid*  of  Dr.  Tnirjiialr.  "nocfpUnff  tho 
llth  jnat  deieribed  as  a  new  sjiecloi  uf  Onnai-anUiiK, 
It  yield]  tis  llie  following  Important  tacts  regarding 
the  i!""u*;  — 

"1.  Tlie  sliape  of  Ihe  animal  wa*  moileraldy 
elongati-d,  with  uluni  nnoui  and  hetcrocorcnl  tall.  :;. 
The  »kiii  was  covered  wilh  shagrrrn  graniili^i.  moiily 
of  an  oniale.  rids«d,  pectinate  cbanrtcr.  3.  Tlicrc 
wen-  two  dorsal  lins,  each  with  a  spliir,  that  of  Ihu 
first  beiug  Ihe  longer.  There  wire  no  paired  ijiinei, 
and  thv  venlial  lin  was  up|>a!!lte  ihe  second  dorsal. 
The  prowiice  of  an  mml  bn  is  doiibifiil.  J.  The 
denlllloh  \f»t  ela  lodonl.  5.  The  verlehrni  axU  wai 
unsotcm^tiled,  but  there  ware  extensive  enlcilkatlons 
In  conn(u.'tion  wtlli  olber  pnrla  of  the  skeleton." 

It  Is  ohvlnris  from  this  summary-,  that  Clndodusiras 
not  at  all  related  lu  Chlamydoselncliut:  and  I  may 
add,  ih.at  U  ilid  not  have  lh<'  esieniixl  dentition  of 
t^hlamydoselachttB,  so  woll  tudicaied  by  Mr.  Uarmaii 


In  ih<!  stat«moiit  that ''  each  tooth  bos  tlin«  slender, 
curved,  Inward-directed cuaps.and  n  (irifudbfiw!  .  ,  . 
j)r«BiTnfiiiiJ  rrrrr*Sini." 

rint,  as  rrofcMorCojie  has  claimed  (Htinier.  vol.  111. 
p.  'JlCr),  ChUmydoselichus  did  hive  a  reprrscTitallVH 
lu  the  carbonKerous  ^enus  llipludus.  ur  Ifidymodua; 
altlioufjh  [  do  not  think  that  the  two  can  be  con^ner* 
ic.  In  line,  tlie  recent  di-voveiics  by  Messrs.  (.iamian 
and  Trai|<ialr  enable  us  lu  ni-urdtnalv  a  number  of 
extinct  types,  and  ounipi^l  u?.  I  lliink.  In  add  two 
suborders  or  orders  lo  Ibe  IlbI  of  Uiuse  n'.'fi'S'ary  for 
the  loni;-kuown  livin;;  foriu!.  The  living  rliarka  I 
have  pro|JOied  {In  Junlan  and  Itilborl's  Synop«l«  of 
the  Gshen  of  KurLh  Amerioii,  p.  POT)  lo  dlitrlliuto 
amona  four  ^ub-urders;  of  which  llio  Opl'Ili.irlhrl 
or  Nolldnniilae  arv  the  most  ■:im<>rali:ioil,  and  tha 
Khin!K>urS<|uallMldae  tlic>ino>ii»i>rciHliwd.  The  two 
additional  aub-ord*r»  appear  to  !»■  still  Hnim  Kciitiral* 
Ixed  than  tlio  Notidauidai^,  and  t)i«  ivijucnca  would 
theretorw  bo  as  follow*:  — 

I.  J.lpoap'fiulyll,  IiiclndInK  inUf^hL^ni  wllliont  de- 
vol.iped  T*r[el>rae,  but  witli  a  pftililent  iiotochord, 
and  t'oinprl'ini:  ihr  family  IlybiHl'inlklao  (Hybodut, 
Cladmliiii.  (.'(•'iiacanlhns.  ele..]. 

a.  riornodfiiiia  or  Setat- lioplilchlhyoliil,  Including 
Sqnall  with  Ti-[ii>bial  condition  niiknown.  and  with 
leMb  h.avliiK  fiicd  haspj.  ci.mprislns  the  fjmllyChla- 
mydi.«eliiehlda»>  (Cblnmydoiwlaehiuand  Didymodua), 

;l.  (Iplstliarlhrl  or  Cycloipondyll. 

4.   I'roarihTl  (tlcleradonlldac). 

0.  Anarlhrl  (moit  living  aharks).  | 

II.  Kill  HOC. 

Il  la  by  no  mean*  certain  Uint  tlic  liybodonlids  are 
Siiuli  at  all.  and  lliey  may  prove  to  be  more  nearly 
related  to  the  lloloccphiili.  The  plnt^  "f  Ilr.  Tra- 
ilUitir's  memoir  dcllneiilei  verv  pliiinly  onL'  external 
brikiichial  aperture,  and  oue  only:  and  the  mndllion 
of  the  vertaural  column  and  dorsal  rplnes  are  teaturea  . 
in  wiiieh  there  is  gtuali.'r  resemblance  lo  Ihe  Holo- 
eepliali  tliau  lo  the  rta^imtomei,  TliU  primitive 
form  from  whicli  the  l«i>  diier^i'd  mu«l  iheoi-etically 
have  Iwen  not  unlike  lltu  ncu  Cl'-nacantlius,  and  II  11 
ijuite  possible  that  in  Ihe  hylKHlunts  we  may  haFB  . 
one  of  ilie  '  niifsln;;  link*'  bviwei>n  the  two  Rroiipa. 

I  had  iniendeJ  to  ivf^r  lu  cerl.tiu  of  Ihe  "iica-iinr- 
iicuts'  nhtcli  rait'lit  be  cnrrelaliMl  with  Chlamydot*- 
nichvts:  siicU  as  the  Maine  aiiimal  noted  ivi'.i'nily  In 
Ihu  I'mr.  U.  S.  na!.  iii'ii,,  thi'  aniiii-'il  seen  by  (^pL 
Itu]ie  about  t>'lS,  anil  the  -etachian  fniirid  In  I8U0, 
ami  partially  docrlliedby  Ur.  Ihitrlay.  but  mint  defer 
a  notice  to  a  future  lime.  'I'iiko.  tiii.t- 

Hvldciice  of  unrecorded  tomadow. 

There  Is  fivldenen  In  Ihe  foreali  of  Pennsylvania 
that  many  loi;.aliitea  have  been  vl>lled  by  tornadoes  of 
wlilch  no  accounts  hare  over  been  recorded.    Tlie 

Elaeca  referred  toantejilled  'windfall*;'  llie timber 
avins  l>een  proalmtrd  appareiitlT  by  violent  storm* 
of  wind,  while  the  trees  immediately  adjoining  re> 
main  erect  and  iindlstnTbed.      Sometimea.   inslead 
of  formlne  a  palh  Ihtonjb    Ihe   forest,  the    tor- 
nado has  (leacciided.  and  qiiicklv  ascendeil  into  the 
air,  l»-avina  lli  marks  on  a  small  area.     Jud^liis  by, 
th«  remaisis  of  Ihe  Ijmber-Irees  tlir'iwn  down,  tlieiWJ 
events  were  of  all  a^es.  and  of  larloua  df^reea  oti 
violrnce.     Sometime*  tlic  (alien  limber  was  found  i 
sufficieiilly  aowid.  after  Ihe  finl  settlement  of  lh»' 
connlr}'.  to  be  worth  mauufactuiliig  Intir  lumber;  In 
other  case«.  brtn^  older  or  more  Bhaltereil,  II  was 
worthleas:  while  in  others  it  liai  entirely  decayed  and  | 
disappeared,  ihe  ground  bein^  covered  nilh  a  lab 
l[rowlU  of  a  amaller  and  dillet'eiil  kind,  and  Ibe  aur-' 
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fare  HdHvA  with  hltlooln.  like  rin^-pils,  mumiI  b)P 
th*  up-luni«il  rood  of  largp  Iret-s,  of  wbich  no  other 
rtMisn  Kiiiaiiui.  I[i  tlii*  pasTern  pnct  of  Brndford 
eouuty  tirrv  eiti!nftiv«<  aiii-ii-nt  wJiidtallii,  tljll  recol- 
leclixl  by  tli«  oilier  inhnbitaiiU.  uliere  now  li  a  fine, 
woll-ciitlivar«i1  fjrciilng-L'uuiitrj';  aud  iu  the  boiuIIi- 
weeUtni  (mrc  of  tli«  lame  couiiiv  ■  turoadu  uf  a  luier 
4al«  left  a  tonir,  Mralglit  patli  ihrough  ilit!  piiir  lim- 
bAr,  Khidi  wax  kiiovii  m  tliv  *  D«rit'B  Lan«.'  1  hare 
■Mil  llie  trkck  of  an  «xl«iiKiv(>  lurimdu  i[i  lli«  fureM 
ot  one  nf  iho  AllculLXiiy  Mountain  cuitiitipsot  tliis 
Ktale.  I  liavi-  ivporl-  ot  «tli<rr«  in  \Vv»l  VirgliiU  and 
In  Indlnna.  mill  uf  i«iry  Tiiiniftiiii"  oi)e«  hi  tliv  t^sI 
farrtils  (i{  I.nnnr  t'niia<l:i.  in  Nf-w  llninsirlck,  and 
Xovn  Sco[|».  Kviry  liiinlor  hiiiI  liimliorniaii  who 
h*i  lnTrlli>>l  Uii'ouEh  III''  foiysif  I*  rnnilllar  with 
Uioc  «vtiJciii"i'ii  of  morn  or  less  aiicknl  lorniidovs. 
and  of  nfrw  In  ln:cr  llmM.  From  ilii-tr  orcurring  i)i 
aninhablirvi  rrglmii.  and  from  ihelr  tint  b«itiK  >l- 
tcndpil  null  loHi  of  liln.ir  Improvi-ni/'iilii,  no  nccoiinw 
of  llii-m  nrc  to  be  found,  anil  tlif  irHdllion*  of  tticiii 
are  jo'in  foiHoiicn.  In  thn  fiirtliir  niudy  of  ilil*  Iu- 
temiiiii-  lubjccl.  thrit!  fo»lllu-d  iorii»>lo«»,  n>  to 
>p<.-Hk.  tliould  noi  be  ovurlooki-d.  The  toniadom  of 
IvaDNis.  Mtuourt,  litinoi*.  MinnnoU,  and  firorgia, 
aril  pn>)>nblyonlrrF|H!liliani  of  what  lin«al  toii;liiler- 
T»l»  otcurrnl  forluitously  in  nil  parl»  of  fiur  cuunuy. 

Tosand*.  Fnia..  Uucb  II. 

IWinilfalls  iiri!  iLv  itubj^ul  of  Tornudo  (rlrcular  No. 
IS,  wli'^li  ni>y  i'v  •ilMaiiinl  oti  appltc-itloii  lotbe  chief 
si^iikl-ollk'^r,  V,  .S.  Aiiiiy.  Wu<1iii:;toii.  Iiiformallon 
COiiciiriiiuif  tli«  liH'.itiuii,  iliri^ciloTi.  k-tiglh  and  nidlli. 
and,  if  i>o^8iI>it>,  Hisri  ihp  d;ilr.  of  Ihme  old  lumndo- 
traokf.  Is  niiicli  il^^uivd.) 

HemBiaa  of  a  preblatorlo  tre«. 

WIHk  iiuliln;  *mne.  auay>i  fortli«(>rp|[An  Iron  aud 
ilerl  compnoT.  diihufl  Ihn  pnil  fiimmir,  t  wai  ofUn 
In  tlie  tniiii'i  of  i)i«  romiinny  at  Oivcgo,  iiljihl  mile* 
Koutli  fioni  Tiwllutd,  On-. 

Dcln;;  Ml  one  occMlon  about  Are  buodrvd  feci 
down  (be  main  (puievrny,  my  ntlMitlon  was  called 
to  II  curiou*  'bole  hi  the  rMil.'  On cxminlnAtlon,  I 
fmitid  it  Iu  be  It  ticr|>cndleuliu-  cylindrical  carlty  In 
Ibe  roof -rock.  In  dirttnclir  nbout  lea  Ineliei.  Vaaa 
ferlliii;  Ibe  walla  ft  tlic  c.iviiy,  I  found  the  ftiirfaec 
•omcwbia  rough,  like  iht'  bark  of  a  trrt^.  Iniro- 
docing  a  lamp,  I  could  discern  *m«II  Indentation* 
correapuiMlIn);  to  tli<-  knots  and  iiri)»  upon  the 
imnkt  r>f  trees.  I  wni  convinc^ed  that  tlie  hole  bod 
oiipo  been  oi'ciipii-d  bj*  a  iree.  and.  procuring  a 
jointed  pok,  |>rul3Ml  Ibe  cavity  to  a  height  of  twenty* 
two  f«et.  Toward  tbe  top  tb?  imtenlali«iii  bcoame 
more  nuniorous;  and,  by  rvplai^ing  the  slid  puIi-  by  p 
flexible  iKiiubou.  thr  side  oriGvc*  could  be  probi'd  lo 
a  depth  of  two  or  lhr«e  fr;«l,  and  seemed  to  liare  a 
■Itebt  loeliiiklion  (lee  Ogur*]. 

Bxamtnlue  lb«  ore  on  roof  aud  sid«i.  I  was  re- 
wanlnl  by  liiKlineii  network  ot  roots,  wbicli  rrtainvd 
tltolr  otIiIti.'U  furiiis  |vrfiiell) .  nllbuii^li  ivtiilii^d.  I 
prvriiTvd  oiMi  spcrirneu  nil  incli  and  a  lialt  in  di»w«> 
tor.  An  slIAlyiiiof  U  showed  th<e  lualiTiiil  <K!cupy- 
Ing  Ihe  pMltioD  of  Iho  orleiiiiii  bark  to  !"•  k^i'iline; 
It  netiis  perfectly  wb lie.  and  aiiont.  a  ijiinrtrrof  an 
Indi  In  Ihlcknru.  Indde  this  rin^  of  hailine  tbu 
wood  h»d  lM:en  mplacod  by  iron  ore,  not  differiii); 
from  thai  i>f  tli«  iiirronndiii)!  rein. 

Abnrc  and  brioir  thn  ore  I  found  no  roots;  Ibe  tree 
having  grown  In  the  tpaco  now  oc(!iip!«d  by  Ihe  onr- 
rein,  tttwl  ax  nn  Inclination  to  It.  TbcstraMdipIolhe 
north  HI  an  angle  of  %'i^  in  the  hnrlion. 


Immediately  nnd«r  ih«  or«  b  a  sirMiun  of  vooriae 
on«  lo  ibr««  f«tt  III  tUekaeta.  Below  tbU  b  huA, 
compact  bMalt.  The  roof  of  ih*  mine  la  'Krecn- 
stonn,'  dccompoMd  by  heat  to  coarse  MinJ-rock  {»• 
mediately  over  the  ore.  'I'ho  ore-vein  avenges  Ore 
feet  and  a  half  In  ihlckueta. 


aetmas  a>  mirs  4*  Onrsoo,  Oaa. 

I.  •gp^tmlenn'  t,  •■addxk;  3,  gnaa^tif;  4,aMtt»:  IwIumIii 
S,  on-nla. 

At  slic  bnndrcd  f««t  1  found  pieces  of  wood  not 
petrified,  and  In  a  good  ■Ule  of  pmen'aiion.  nonic 

fiuts  showing  a  chnircd  surface.  I  found  afterwards, 
n  oth«T  pArts  ot  Ibe  mine,  >ereral  smftllcr  orl6cr«  In 
the  roof>mck,  am)  similar  to  titat  described  above, 

IlAltULI)  B.  Nkb. 

Congonltal  deafueiM  In  ■"*'—■''« 

ilr,  I,au'Kii>  T.iit,  <|UOI«il  liy  I'tofcMor  Hell  In 
StienM,  No.  S4,  'sjh  lltat  *  onienlial  ilcAfncfS  Is  not 
known  to  orcni  in  any  anliiul  out  the  ral.'  In  con- 
tradiction lo  it>l<  >uiomeni,  l>r.  Iluriieit  liAt  rtiportcd 
to  joa  (Sn,  r>~)  III*  casfs  of  two  deaf  dogs;  and  I 
now  rrftrr  yon  to  tli«  Rivnilnn  ot  a  draZ-mtitu  rote  in 
Dr.  llaubiM-r's  '  llrrklit  lilwrretrrlniirwrien,' quoted 
In  the  'Oriiiii  der  I.inlMtummen-und  blllMlen-anstnl> 
Inn  In  IXcnlrcbland,'  v>il.  \x\.  \i.  lift.  This  cow  wm 
twelve  years  old,  and  bad  beau  In  the  pmirsdon  of 
Ihn  some  owner  since  klie  nii  tlirrn  wndts  (dd.  She 
was  (lerfeciiy  drj)  to  ail  tnundi.  At  frodlus-Ume. 
or  wlirn  n  ralf  wa>  takrii  airay  from  her.  she  made 
llic  same  drmonstmUrais  Uial  oilier  cow*  ilo,  stretch- 
ing oui  Iter  liejKi  and  neck,  nnd  opening  ber  mouth 
wide  as  if  to  bellow,  but  only  making  a  iltort,  dc«]>, 
ourgllns  sotmd,  very  differrni  from  uieordinAr^low- 
ins  of  e«ltle.  llcr  sight  wa>  good,  and  she  ms  an 
Intelllgeiii  aninui.  Noibing  abnormal  eould  lie  dls* 
CDvercil  In  ber  e-jrs  or  throat.  Her  color  Is  nol  men- 
tioned. &lie  bod  had  eight  calves;  buEwhelliertbesv 
inhctiled  their  parent's  denfncs»  is  not  known:  for 
In  this  oaic  Ibu  danger,  if  su«li  a  ilsiiger  exi«l«d, 
ot  '  the  f',iTTialion  ot  a  dent  rariety '  of  the  bovine 
r^vce  irxi  eflM-ltially  pravenli"!  by  llie  early  biitclier- 
ingof  ihecalvetL  Kdivakii  Al.i.>;)f  Fay. 

XnUonsl  dtef-mule  ti«IlTfv.  WMlilnrtoD,  11,1-.. 
Uicch  It. 

Muraenopsi*. 

Is  tt  ni>t  by  miituke  thai  you  slate,  in  llie  review  of 
*  Yarrow's  ^ licckdist '  ( .<cleiic«.  Xo.  ia,  p.  3M},  Iliftt 
(iiu  iRiieric  nsine  *  Mitraenopsi*'  mast  be  suppressed 
lierabse  '  pre-occnpied  among  the  eels '  ?  The  name 
was  first  appIieO  lo  euts  l>y  Ksnpll^VI,  'CauloKiieof 
*pod:U  Bsh.'  n.  II),  iiiou|:h  creiliicd  by  him  to  Ln 
f>u«nr.  Tlic  la(ti;r.  i>uw«Trr.  did  not  use  It.  His 
name  wa* '  Murjynupliis'  i  I8W.  Juurn.  I'hit'iil.  acid., 
*.  p.  11(7), op'  Mnniiiaephi!'  (I.e.,  pi.  Iv.},  or  'Wnrotk- 
noplilt'  (I.V.,  liukx).     Kaiiji's  err<ir  wwi  cnpinl  try 
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GuDtb«r(lS70,'OUatoyMaII]ih«*.'  viii.  p.  OH).  It 
U  prolinblo  lh*t  bf  od«  or  tbe  Atber  of  ib^e  HuHiorl- 
tlM  yon  hitTa  bMn  lalsM.  '  Miin«iiop«i»'  wiu  i^tveii 
to  Ui«  bair.'ulilKii  hj  KltxIiiRpr  11^43,  'SyitcniA  rvp- 
llllURi,'  p.  'H)  M  a  mills ti III ui  tut  Aini>l)liiniA  Gfirilen, 
1821,  SiiliiuiqucQC  writer*  liira  llmiWil  Uie  gcrjua 
Manual  I  op*!  a  Ui  iho  spci^lrii  Willi  ilirer  too*,  retalii- 
bw  \n  Ampliluma  i.linl  will)  Iwo.  ExamlriMion 
of  ■  rcnsldornlilr  niimbor  o(  iprcliueni  nhowa  that 
about  ciiiD  ul  ovcry  flvn  ln<llvi(tiiBJ>  of  trlilaciyla, 
fmin  tbn  lami!  locallly.  hitu  \eit*  than  th«  noraial 
nunibnr  of  tliroft  loPs  la  each  (imt.  For  this  mamn 
It  »«Tliis  ;ii  If  till!  iipncirs  li  not  iiidlclciilty  ilUllnnt 
from  the  iwo-topd,  Amiiliiumn  moaini,  to  In-  i-ntltlod 
to  rank  In  it  different  ^Fniis.  In  Um  vli-w  Uw  scxwu 
Uumeiiofwil  should  ba  nippri^HMJ,  nnd  the  iinmc 
pltwd  t*  a  HynonytiM  for  Ainpliiuma. 

S.  Garuan. 
Itu*.  «o«sp.  xatll. 

[The  writer  of  tli4  I'evlow  above  ra«nlloii«it  tniwt 
eotifon  to  a  blunitcr.  Not  havlnjc  a  ciipy  of  La 
Sneur't  pnpcr  at  hniid.  Iir  triiatnil  to  the  qunialjons 
mode  by  KJup  .iiid  Gitnthrr.  Thn  formi^r  wriMr,  aa 
above  HUici],  cxiircitly adopts  tlii?  ganiia  MuiMt:nop»lA 
from  I.oSuoar.l 


STUDY  AT  HOME. 

Ik  dlscusAlug  Itic  viiliu!  of  it  tw.vt  pliin  far 
making  i]i(;ii  wwer  iiiiil  boiler,  the  Uiiiijj;  to  ilo 
is  not  lo  c-oniimrit  it  with  i>lhcr  pluns  in  suc- 
ccasriil  upcrnition,  with  which  it  cloca  not  pro- 
pose lo  inlerfprf,  Inil  simplf  with  the  slate  of 
things  in  whid]  it  is  abscut.  No  one  prcteuds 
thftt  personal  iostrucliou  is  not  of  value,  or 
thut  Uio  urgent  aliniiilua  and  vivid  direotiieaa 
of  s  living  tcachei'  and  a  viva  voce  oxplaimtioik 
can  ever  be  replaced  by  the  slow  intfcliiiin  of 
letters.  When  an  urgniiixed  edbrt  was  uiiicle 
to  introduce  \vimv  Htady  on  n  largi;  sinilc,  it. 
was  OD  account  of  tin'  jintont  futrt  tbitt  tiierc 
■re  many  yoiiii};  jx-oplc,  iiiiil  innny  pL'oplc  ui> 
longer  young,  who  nrc  not  in  a  t-ondition  to 
go  to  Mchoul,  and  to  whom,  nercithtlcss,  th? 
vystemntic  study  of  gome  subject  in  which  thoy 
take  an  iutcivst  would  be  a  beuelll  and  a  de- 
light. The  ditTerenco  between  a  sporadic  effort 
to  do  a  little  solid  reading  by  one's  self,  con- 
stantly interrupted  by  flagging  interest  and  b\' 
difficulties  too  hard  to  overcome,  and  a  regular 
corresiKindence  with  some  oti«  who  ia  ubli^  and 
wilting  to  lend  e neon rag<Mne til  and  aid,  is  very 
great.  If  the  enlhusiiisni  for  this  iiort  of  work 
efaould  becoiTic  so  wide;- spread  a.t  to  Iccep  Inrgi; 
namberg  of  students  rrom  giving  themselves  u. 
regular  course  of  iniitruction  in  school  and  eol- 
lego,  it  would  bo  time  to  consider  the  evils  of 
the  plan :  but  of  this  there  is  little  danger  at 
present. 

Ten  years  ago  some  reports  of  an  English 
organization,  called  the  'Society  for  the  eucour- 
agemeot  of  home  Htud,^,'  fell  into  the  bands  of 
a  group  of  Eui«iioiiaric4  in  RoHtou ;  and  they 


were  Immediately  inspired  witli  a  desire  to 
work  out  tlic  ideit  sitggeHt<.'d  by  thi-  title.  An 
exchange  of  letters  will)  the  Kngli.tli  scorclury 
was  of  very  little  assistantv  in  the  development 
of  the  American  plan.  The  Knglish  society 
offered  no  correspondence,  but  simply  ekctt^'licd 
out  coulees  of  reading,  and  plans  for  botanical^ 
nod  art  work,  to  be  carried  on  without  assist 
anee  for  a  jear,  after  which  the  students  werevl 
expected  to  go  to  London  for  a  coiupetitlve  ex- 
amination with  prizes.  Intbonutumnof  1873, 
the  '  Society  to  encourage  atmiles  at  home  ' 
was  e=ilal]t!sli(Kl  by  a  I'owniilttte  of  ten  person*, 
six  of  whom  nu'vieil  on  tlie  com'^iionileiicc 
with  lli<!  forty-five  students  who  offered  lliem- 
Kidveji  for  instruction  in  the  course  of  the  jcar. 
Only  two  pointi^  of  mcllioil  were  settled  at  the 
beginning;  namely,  that  there  should  bo  a 
t«giilar  correspondence,  and  that  there  should 
not  he  competitive  examinations.  Later  the 
plan  was  developed  of  making  the  students  take 
notes  from  memory,  at  the  beginning  of  each 
day's  work,  of  the  reading  of  tlie  day  before, 
and  send  lo  the  appointed  teacher  ai  Ilu:  end 
of  each  month  a  few  namiik'  pagitsuf  their  daily 
notCK.  and  n  full  abstr.-iet.  written  frtjui  mem- 
ory, of  their  montli's  work.  There  nrc  also 
frequent  c.tawiniitioiis;  and  by  thi^s  menus  the 
Mtudents  are  divided,  at  the  end  of  the  year, 
into  a  first,  second,  and  third  rank.  The  plan 
of  giving  certificates,  based  upon  the  results  of 
an  anuiial  examination,  was  abandoned  aAer 
two  years'  trial.  The  auuua!  fee  charged  is 
merely  a  nominal  one,  —  two  dollai's  at  first,^ 
and  afterwai'ds  three.  —  but  it  has  been  an  " 
dent  from  the  beginning  to  oover  all  the  ex- 
penses of  |ia|H-r,  {Kistage,  the  printing  of  the 
necessary  circulars,  the  salaries  of  tlie  assist* 
ants  to  the  secretary  and  the  lilimrinn,  and  for 
the  last  two  years  the  rent  of  the  rooms  oo 
Park  Street,  Boston,  where  the  society  h.is  its 
headquarters. 

The  work  of  the  taaehera  is,  of  course, 
a  labor  of  love.  In  numbers  the  society 
had  a  very  rapid  growth  for  the  first  four 
years  of  ila  existence,  and  since  then  it  has 
remained  nearly  Btationarj-.  In  1880  over 
eleven  hundred  students  entered,  of  whom 
seventy  one  percent  [Hirsevcred  throughout  the 
year,  and  twenty-six  per  cent  were  excused  for 
luftloient  reasons.  The  number  of  teachers  is 
alxiut  two  hundivd.  I  lislory,  science,  and  art, 
French,  tiernmu,  and  Knglish  literature,  arc 
the  subjects  taught ;  and  the  proportion  of  stu- 
ilcnts  in  each  subject  remains  almost  constant 
year  after  year.  More  remark  .ble  siill,  the 
subjects  <U\  ide  tliemaeU  ea  into  three  gi  oups  of 
two  subjeeta  each,  whidt  keep  nearly  abreatt. 
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of  esch  other.  An  average  of  Ihe  Umi  tour 
j,e8rs  »hows.  ttini,  oiil  <>f  ovitv  htindml  stu- 
ilt'Lits  Mflm  lifivt;  |«^rsi-v<Tiil,  tliiriy-foar  bnve 
tukcn  Kuglinh  lit^nitiiiv  nml  thirly-ttiroR  hi»- 
lory,  twvlve  have  tjikcn  science  iinil  eleven  art, 
live  have  tnken  (jcrmaii  and  four  Frrncli,  His- 
lon,'  is  taught  by  topics,  and  tlieie  ar«  eirciilars 
giving  miDUte  directlODs  foi'  critical  ^tudy  in 
the  litoraCiires  or  the  diff'erent  languages.  The 
Sbaltspeare  paper  is  particularly  siiggeslive  and 
valuable.  Much  thorough  scieiiiific  work  !§ 
done.  If  it  is  of  an  elementary  diaracter.  Ge- 
ology and  mineraliigj'  are  Inttgtit  by  Miiulin^ 
HfMtciineiift  ami  reijuirinj!  otist^rviilioii  and  ile* 
»cri|>li<>n,  as  in  the  ulnss-moni.  KxMiUciit 
work  bait  ItPcn  done  in  blowpipe  nniilysis,  niid 
«cvcral8tii(|enUwtiolivein  rosviliferoiiH  regions 
have  made  discoveries  in  tlicirown  neigbbor- 
hood.  Uotany  has  alnnys  )>ecn  well  tanght : 
most  of  the  teachers  have  been  pnpils  of  Gray, 
(ioodale.  and  Karlow.  Biological  sul'Jeci^ 
have  not  been  ]K>pular ;  possibly  owing  to  the 
lingering  survival  of  a  lady-llke  I'epngnanee  to 
frogs.  inii.'<!it-lH,  and  moulds.  Pbyxicii  and 
eheiniHtry  liav«-  not  been  attcnipUid.  That  the 
NOienlillc  ilvjnit.ment  is  thoronglily  well  eou- 
duetrd  ix  n!^suro<]  by  the  fiiet  lti.it  it  ti>  nndnr 
the  charge  of  the  bend  of  tbc  woman's  chemi- 
cal laboratoi^' of  the  Slussiiehusctts  institute  of 
leclinologj-. 

The  society  bas  a  len<Iing-Iibr:iry,  which 
began  with  the  purchase  of  twenty-nioe  books 
In  1871.  and  which  has  now  about  n  thousand 
volumtT.-i.  many  of  them  valuable  works  in  il- 
luatration  of  ureheolog.v  and  ait.  Out  of  the 
cij^it  tlHiiTKiinil  issues  which  have  been  made 
to  the  niont  ilislant  slates  and  territoriea, 
lliroiigb  l1oo)U  and  riiilruad  aceidentx,  only 
twelve  volumes  h.nve  beeu  lo.il  in  the  loaiU. 
and  five  through  the  efircle«»ne*»  of  stiidents. 
A  small  pamphlet  enforcing  obedience  lo  the 
rules  of  health  has  Iwcn  prepared  by  the  secre- 
tory, luvi  is  sent  to  every  one  who  joins  the 
Kociety,  The  pupils  are  widely  distributed, 
both  Miciatly  ami  geographically.  Hassachu- 
»oH«  and  New  York  have  always  famished  the 
largest  numbt^r.  but  not  so  many  na  tlie  remain- 
ing Middle  Stale*'  logelher.  The  extreme 
eouth  and  the  rcinotent  west,  as  well  as  tht> 
Canadian  provinces,  are  well  represented. 
Many  Industries  and  all  grades  of  noi-iety. 
above  absolnle  penury  ami  ignorant-,  furnish 
students.  There  arc  girls  in  cities  with  large 
nitowancee,  and  married  women  f^r  from  any 
potct-utllce.  who  do  their  own  household  work. 
A  telegmpli-operalor,  a  compositor,  a  matron 
of  a  publie  ioatitution,  a  railroad  pajmastcr 
(acting  also  a»  treasnrer.  and  going  up  and  down 


her  road  in  tlrnt  c^ipacity).  n  colored  teacher  at 
the  KOutli.  anotlKT  colored  woman  well  married 
nt.  tile  niirtli,  have  taken  ailvantage  of  the 
iweiety's  courses.  Six  <leaf-mute»  have  lieen 
simong  the  pupils;  ami  one,  after  sludging 
several  years,  bas  I'econiD  an  assodate  lenctier, 
and  takes  charge  of  four  of  her  companions 
in  misfortune.  Molhers  sUidy  for  the  sake 
of  teaching  their  children :  and  even  graud- 
niotbets.  not  to  be  left  too  much  alone.  Join 
the  real  of  the  family  group,  fn  age,  balf  the 
pupils  are  between  twenty  and  thirty.  ai»d  one- 
I'ourlli  bi-tween  thirty  end  tidv.  Many  con- 
tinue Uivir  sUidies  for  several  years.  Last 
year  there  van:  inon;  old  sUidenU  than  new. 
One  has  Iwcn  eight  ywirs  in  tlw  society,  has 
taken  a  full  course  in  many  subjects,  has  read 
n  small  library'  of  important  works,  and  has 
taken,  after  the  (Iret  two  years,  the  first  rank 
in  every  tiling.  "Now  and  then  an  euthnsi- 
astie  student  tells  ns  that  she  hopes  to  eon- 
tinnc  with  us  all  her  life;"  and  one  writes, 
-■  The  very  Uiought  of  leaving  makes  meliomc- 
niek."  Those  who  have  only  known  the  aetive 
life  of  eitioa  can  have  no  ide^  how  great  a  boon 
to  a  country  girl  is  a  corrcspondeaoc  with  an 
inlelligcnt  ami  sympatlictic  woman.  Th<- 
stiid«nts'  letters  arc  full  of  appreciation  and 
gmtitnde.  One  sayii,  "  I  only  regret  that  I 
<lid  not  know  of  the  society  at  the  beginning 
of  its  esistenoe  ;  **  and  another  spc.tks  of  hav- 
ing derived  "  pleasiu-e  and  incalculable  benefit 
IVora  the  BJ's lema tic  course  of  stuily  pre- 
scribed." After  buying  a  science  text-hook, 
a  Ktudent  writes,  >'  It  baa  coat  me  my  aummer 
hat,  but  I  do  not  regret  It  In  tbc  least ; "  and 
luiother,  "  I  pin  my  leseion  copied  the  night 
before,  to  the  kUeheti  wall,  and  the  drudgery 
of  dish-washing  is  nimove*!."  WiUi  sncJi 
«agcr  material  to  work  ti|iun.  it  will  Ik  strai^e 
if  the  Mxncty  docs  not  Rnd  some  mute,  in- 
glonons  Ilcrsctiel.  or  some  viliage  Somenille, 
upon  whom  it  will  net  as  an  inspiration  to  great 
things.  If  Du  Itois  Reymond  was  able  to 
become  a  great  physiologist  at  a  time  when 
]'ubl)er  tubing  was  not  an  article  of  commerce, 
a  girl  who  has  learned  to  use  the  blowpipe  by 
leaching  at  a  distance  must  blame  bencif,  and 
not  hi:r  uinrumstances,  if  she  does  not  do  good 
work  as  a  mineralogist. 

.\  society  for  home  study  for  young  men  liaa 
hiul  an  <^xiKt«Ilc<^  for  lliren  years,  and  haa  eone 
lo  an  end.  I^ongfellow,  llowclls.  and  IIolnHW, 
John  Hay,  Jastin  Winsor,  and  Charles  I>iKUcy 
W.anier,  are  among  the  names  on  its  tiommitt«c. 
and  the  reports  for  tbc  first  two  j-ears  were 
very  enthnsiastic.  They  state  that  the  stu- 
dents are  twice  as  many  as  in  the  young  women's 
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society  for  tbe  com?spoiidin! 
aiTerage  lime  given  lo  study 
week  insteiid  of  eigliT,  tliattliere 
hits  been  no  dilltrtilly  in  frndlDg  ii 
lan;e  niimher  of  iiiltivated  gen- 
tk'men  who  were  »illiiig  to  give 
tlicir  time  nml  iiit«!iilion  to  llic 
vrork.niid  llmLLlii-  wondinTiil  wiio 
ctn»  of  IhfwirliiT  society  innyiio 
Uikcu  Its  iin  indication  of  what 
loay  be  done  for  young  mou  liy 
tlie  samp  mcaua.  Tlie  flecreUiiy 
says,  "Tbiii  yenr's  work  has 
eontinoed  us  thnt  we  have  oreiy- 
promise  of  tiie  sociely'f  becom- 
ing H  succes^llit  nod  n»eful  in^ti- 
tutioti.  and  that  it  is  meeting  a 
gruat  iieai  in  a  pMctit-nl  way." 
A  year  lalt-r  it  Is  df-cidt'd  to  jjive 
up  till-  rii'gnnlxatioii :  mid  no  niort- 
!t|KKrllii-  iviwoii  ffir  lliifi  iMursi-  is 
givr;i)  th.-m  LIiMt  tlic  i»ininillcc  is 
satistlcii,  ou  the  wliole,  that  liic 
good  dune  i>>  nott^nongh  to  ninkc  north  wliili-  tlit? 
labor  required  of  ofDcen  wid  corrcspondnnls. 


yKira,  tliat  llie      river  Wiiestone.     While  free  from  any  nltcinpt 
la  ten  lioura  a     at  mere  aivliitcelnml  display,  the  building  is 


THE  BIOLOGICAL  LABORATORY  OP  THE 
JOHNS  HOPKINS   UNIVERSITY. 

TuK  rccPDlly  ojteniKl  hiologicnl  laboratory 
of  tlic  Johns  Hopkins  nnivcr«ity  is  i-iglity-foiir 
by  fifly-iwo  feet  in  estermd  mcnsurcmcnt,  and 


Tn-  1.  —  ^)  n^rDiulc ;  Yl.aiHln  Jnili  U,  vr^tk^rwim  Air  pmrtlnid  timlrgMtDn  if  I*** 
■dwnnd  tiudpnii  1  s4.n,miUIKInc->l»ft>i'^.uomonni->finiiicrlj>liiin(lT>atf>ni4 
fbr  Bcnefsl  ^rwtlcAl  c1jU4.«Drk  \  M,  chlof  k»Bi>iAnt'*  num  ~.  VT*  ■tarcroom  for  414- 
fmnftaDil  liwIuriviptmrvLu*;  VS,  Ecctun-nxfiD .  to,  HnMar:  33,  vlOJtk-n>uin. 


cODsiata  of  three  stories  and  a  basement.  It  is 
bulit  of  Baltimore  prcasetl  biick :  with  at«pa, 
entiy.  nindow-silla.  atid  hanil-oountosi of  Cheat- 


Fm.  I,— M,  M.  hnll  and  ci.nWfr.  Ji.  niuffuin:  M.  irJimiM-l  morphology;  ST, 
^rv|jBfikl1ijn-TOb>m  for  tnuii^iirn;  4o,  hultUiiL'*  rmim;  41.  Ill^nr^';  42.  u,  photocr^ 
f\\j.  U.  Kdvuncii]  iMlaiiy;,*},  IvMtuv-riinm;  tn.  .'livuiir ;  I',  13,  tnnlllkirni- 
«linftj;  31.  iHviiUiry. 

bandsoiue,  as  will  be  seen  on  e\iiminntion  of 
flg.  5.  which  represents  its  north  and  west  ele- 
vations. A  fact  that  at  once  atUacts  attention 
is  tbe  nnmber  and  large  size  of  the  windows: 
IIS  the  laboratory  is  IVee  on  all  sides,  it  is  there- 
fore very  well  lighted. 

On  U8ci>jiiiiiig  tlie  fmnt  steps,  find  passing 
through  the  door,  the  visitor  enters  U)e  mabi 
hall,  from  which  a  wide  staircase  ascends  to 
llie  third  story,  and  on  whifib 
most  of  ihe  room*  of  tin-  llrst 
Hour  open.  'I'liiH  lloor  is  given 
up  to  the  n'tfidar  o I nxs- instruc- 
tion of  student*  not  engaged  ia^ 
special  wori(.  It  has  on  it  (see* 
plan,  fig.  I)  aleclui-e-room  with 
seats  for  sixty  :  a  storeroom  con- 
nected with  this,  for  the  beeping 
of  diagrams  au<l  Iccttirt'-appa- 
ratna;  an  ad ininisl ration- room, 
tiie  he  ad  i)u  arte  18  of  the  chief 
assistant :  a  prepaiTilion-rooni 
containing  a  anpply  of  the  re- 
agents.  B[)et'imenH  for  dinsoc- 
tion,  and  hintologioal  material 
rp()nired  for  tbe  daily  practical 
elusa-woik  ;  and  the  largo  gen-i 
e^.^l  labonitory.  thirtJ-lwo  bj 
forty -eight  feet. 

The  latter  (flg.  fl)   has  wln- 

ilows  on  three  sides.     Around 

these  sides  runs  a  work-table, , 

inde|>endently    of   the    floor,    oB 


supported. 

brackets  attached  to  the  walLs.  and  affordii^^ 

ample  apace  for  thirty  atud«Dts.     If  necessary, 
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«  Booond  table  can  he  set  inside  this,  ^ving 
plaocs  for  Bftoen  or  tircnly  more,  llw  centre 
of  tbe  room  is  in  pari  occupied  by  a  dissecting 
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aod  a  chemical  table.  Tbc  lntt«r  is  aapplied 
witli  the  reoj^nts  and  appliances  for  practical 
work  in  elementary  chemical  phjsiotogy.  The 
(linnee ting-table  U  for  the  dissection  of  ani- 
mnU.  siieli  as  caU  and  dogs,  wiilch  ai-e  of  a 
aiTX  not  to  be  convotiienlly  handled  at  tlie  reg- 
ular work-plMV!*  on  tliv  wall-tables :  it  has  a 
alate  top,  nnd  i*  proviiltn]  with  a  sink  and 
water-tap  Iwtwi'on  «very  two 
etudenta.  The  inner  itiili^  of 
tlie  room  has,  ngninst  tbv  nrall. 
tables  for  scales  and  the  wami- 
waler  oveo  ;  a  lai-ge  liood  for 
the  performance  of  chemical 
operations  ealculnted  to  give 
riM  to  i)o\ioiiH  vapors:  and  a 
dnmh- waiter  leading  to  the 
hasemcnl ,  on  w  liich  articles 
can  be  «ciit  ii[t  I'roni  the  sloiv- 
room$  there  when  taillecl  for. 
Near  the  centric  of  tbe  room  ia 
a  chut«,  liucd  with  plat4>-gladrft 
(so  as  to  be  readily  kept  cl(tun) . 
and  passing  direct  to  the  fiir- 
naw-room  below.  Throngh 
this  chute  all  refUsc  is  at  once 
got  rid  of.  The  floor  of  the 
room,  niul  of  all  others  in  the 
building  in  which  messy  work 
has  to  be  done,  is  of  aapbalt. 
and  tlK  walls  of  hard  cement  to  a  height  of 
two  and  a  half  fetit.  Tbua  no  spilled  Wood 
or  other  ofTeiisivii  inall«r  Is  absorbed  ;  and  the 


floor  can  be  Doodod  wttli  water,  and  tl>oroiighly 
cliraosed,  whenever  desirable. 

The  work  to  bo  done  in  this  room  antiually 
is  as  follows :  by  flrst-year  stu- 
dents, a  thorough  macroscopic 
and  microseopio  esamination  of 
about  twenty-flve  selected  vege- 
table and  animal  organisms  illus- 
iratire  of  the  counte  of  liM?tiire« 
on  g<-n<'ral  hiolog}',  nnd  a  Htiid,\ 
of  I  he  embryology  of  the  diiok  ; 
by  second  -  year  students,  a 
course  in  practical  animal  phys- 
iolog)'  and  histology  a  little 
more  extended  than  that  given 
in  Foster  and  Langley'e  '  Prac- 
tica!  physiologj",'  but  essentially 
similar  to  it.  and  the  thorough 
dissection  ofa  d<^  or  cat. 

The  second  Door  (mm  plan, 
tig.  2)  <»nljiin>  the  following 
rooms  :  a  laboratorj'  Tor  remarcti 
and  advanced  study  in  anim.1l 
morphology',  and  a  oomespond- 
ing  room  for  twlanical  work  ;  a 
photographing- chamber,  with  tielioslat  and 
other  appliances  for  micro- photography  ;  a  li- 
brary of  biological  text-hooka,  monographs, 
and  Journals ;  a  small  lecture-room  (to  be  uiwd 
for  the  present  aa  the  laboratory'  of  jMycho- 
physiology)  cajial>le  nf  seating  about  thirty  : 
im  assislant'a  privat*:  room;  a  museum  con- 
l.iiiiiiig   such    typicjd    o*t<-<)l<  gical    and    other 
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specimens  aa  are  needed  by  students  pursuing 
tlio  regular  courses  of  eJass-iustruotion.  and 
the  iH-giuning  of  a  collection  of  the  local  fauna 
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and  flora,  iiiiule  hj,-  Die  incnilivriii  i>T  liic  ficUl- 
dub :  ttijil  11  store  nm)  prvpnrutiun  room  for  tbv 
(■iiriilor  olUm  niiiscuin. 

1'Iir  tliird  floor  (sec  pl»n,  flg.  3]  contaios 
three  miiin  work-rooms  for  Hdvaueed  ^Indents, 
— ouc  Tor  nninial  histology,  one  Tor  physiologi- 
cal csperimenl  on  iuvortelimtes  aod  tlie  lower 
vertobratea,  and  one  for  experiments  on  warm- 
blooded anlmalB.  The  room  for  the  latter 
purpose  cotumnnioatcft  directly  with  tlm  hy- 
draulic elevator,  which  liiu  uIho  doors  njwniiig 


The  liiiililing  being  licaH-il  by  Mtrnm  siipplicd 
from  a  boiler  in  the  neighboring  c-bemical  labo- 
rntory.  llic  basement  (see  plan.  flg.  A),  which 
i§  well  lighted,  is  left  IVec  for  hbo.  The  ecien- 
liflc  work-rooms  in  it  are,  a  large,  well-equipped 
room  for  advanced  alndy  in  cliemieal  physiol- 
ogy, a  balauee-room,  and  a  room  for  the  Bludf 
of  animal  electricity.  The  basemi-nt  alao  con- 
tains a  suite  of  tlireerooimt.  which  form  the  Jani- 
tor's liemlqiinrters.  whi're  he  has  charge  of  the 
nci^cssary  stock  of  chemicals  and  gUsswnrc,  niid 


Kio.  i. 


directly  on  llie  corridor  of  each  lloor,  find  nins 
lo  the  basement:  there  it>  con*e(]nently  no 
carrying  of  animals  or  their  remains  up  or 
down  the  stairways.  The  other  rooms  on  the 
third  door  are,  a  dark  chamber  for  spcctro- 
M^oiiic  work,  for  e.-tpcriments  in  physiological 
optich. etc. :  ihedirector'aprivate  room;  aroom 
for  the  m;  ogra|ih  :  an  na»iatnnt's  private  room  : 
the  iniirhaniut'  sliop,  for  the  coiintruetlon  and 
repair  of  instruments;  and  a  iiniall  balance- 
room,  containing  aUo  n  ca»o  with  a  liupjily  of 
chloral,  curare,  morphia,  and  otiicr  dnig*  friv 
(jucntly  employed  in  pliyniologicid  vxiH'iimenlM. 


hits  also  a  curpenter'a  bench,  st  which  he  does 
any  simple  bit  of  carpentering  required.  From 
one  of  thcan  rooniK  a  shall  two  feet  square  runs 
to  the  top  ofthtt  biiitding,  communicating  with 
each  tloor.  Tlirongh  this  shaft  it  is  inten(|c<l 
to  run  wires  to  various  work-ninmn.  tninpiniit- 
ting  electrical  current*  for  lli«  running  of 
chronographs,  s»d  for  similar  purposes.  The 
shan  was  also  planned  in  the  hope  ibut  ulti- 
matcty  the  clock-work  of  kymographs  anrl  sucb 
InMruments  will  be  replaced  by  electrical  energy 
generated  by  an  engine  and  dynamo  in  the  base- 
ment, and  distributed  Uience  over  the  building. 
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Th«  rcmiiinin^  rooin»  in  tlic  hucmcnt  ftrCi  the 
'  nnimiil-nwni,*  Illtail  ii|>  with  larikK  for  Llift 
kocjiiiig  oT  fiYi^A,  li-ri'ii|iiii*,  riiid  *>>  forlh :  and 
Ihe  riirnnw-MKun.  Thr  luttcr  (Xinlainn  n  crvmn- 
Uon-fnrnncc,  in  wbidi  oil  tbe  comlmsliblc  dilrris 
of  thf  Inhoratory  is  disposed  of,  nnd  a  boiler 
and  condenser  for  the  preparation  of  distilled 
water:  it  has  kIso  in  it  a  small  steam-engine, 
des^n«d  to  be  used  for  running  a  centrifligai 
apparatus. 

In  tbe  g^eoeral  Internal  fitting<u)>  of  tlie  labo- 
raton.  ilii-inTstecs  of  the  iioiversliv  have  acted 


own  lock,  to  \k  opened  only  by  il«  own  key,  or 
the  miwlf  r-kry  for  cadi  floor  kept  in  the  adiniTi- 
intrnt  ion-room. 

The  library  is  a  little  more  luxuriously  fur- 
nisbe^t  than  the  other  rooms.  U  is  carpeted, 
.ind  supplied  with  armchairs.  So  many  stu- 
dents can  only  affonl  to  hire  rather  unoomfort- 
able  lo<lgiugs,  that  it  was  belleTod  desirable  to 
provide  in  the  library  a  really  pteasayt  atudy. 
In  which  tbcy  might  (Ind'at  tiaml,  not  only  the 
books  Uurv  wanted,  but  writiiig-lnble^  and  other 
roiiveniiMiiri-;«.     Noiw  of  Ihi-  Imok^  are  locked 


Kiu-  *■ 


upon  the  belief  thnt  It  is,  iu  the  long-run,  more 
croiKiinicid  to  provide  students  with  ftiriiilure 
which  is  good  and  nttr.iclive.  and  trust  them 
to  take  care  of  it.  titan  to  supply  cheap  tables 
and  cases,  which  the  average  undergraduate,  at 
least,  is  apt  to  feci  no  hesitfitiou  in  mutilating. 
The  bails  and  lobbies  are  eouifonablj-  covered 
with  oocoa  matting  ;  tliu  triblc.i,  iu^iLriiuienl  cup- 
boards. Bod  n\M'.*  of  ilrawcrH  an*  of  [lolishMl 
chern'.  But  there  hiui  bircn  no  attempt  at  os- 
tentulion:  thi>  furniture  is  all  simpk-,  though 
haucl.ioRic,  and  lluishcd  in  ever)'  essential  in  the 
biMti  manner.  Kvcry  drawer  runs  as  smoothly 
aa  iu  Ihc  best  cabinet  work  :  and  each  has  its 


up.  ITio  student,  on  entering,  finds  before 
htm  a  list  of  l>ooks  which  arc  not  to  be  taken 
from  the  room,  inclnding  text-booka.  mono* 
grajlhs  on  the  plants  or  animals  which  ar«  naed 
as  ti'pes  iu  the  regolar  class -i n stru ctio n ,  and 
the  last-received  numbers  of  periodicals:  all 
other  books  may  be  taken  (subject  to  call  for 
iinuK-diftte  return  al  any  lime)  on  the  student 
writing  his  name,  and  the  title  of  the  book  be 
desires  to  lakti  away,  on  a  card  pmviiied  for 
the  purpose,  and  Ihcn  slipptrtg  this  thiiiu^b 
a  slit  in  a  lockinl  drawer.  The  fellows  and 
scholars  in  the  biological  department  act  in 
turn  as  librarians  fortlK-  day,  and  a«t  prcsi-nt 
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at  a  stated  hour  to  receive  books  returned,  and 
restore  tiie  reodpta  for  tbem :  until  the  card  is 
returued  to  its  signer,  he  is  rosijoiisible  for  the 
[(ook.  This  svslcm  of  almost  abaulutt?  (Vt-edom 
ill  taking  bookH  fruiii  tlit?  lihrary  ii«  iitill  ou  its 
li'tai :  it  iiiu  now  l)i-«ii  in  jimclico  for  four 
inonthK,  and  with  thv  bu»t  tckiiIim.  TIiuhc  who 
tlc-sirc  to  taki;  l.ioolcs  hoini'  a|i[irpciatc  thi'  tni»t 
rfjKiwd  io  tbctn,  and  also  llic  convcriioiicr  to 
them  oflhc  present  plan,  and  are  anxious  to 
secure  its  continuauce. 

I'lic  priiidple  on  which  the  librarj'  is  mitn- 
a^ed,  of  inviting  etudents  to  co-operate  with 
the  adminisiralive  officers  in  making  It  poaaible 
to  allow  the  freest  use  of  all  hooka  iu  it  com- 
I>atible  with  their  safely,  has  been  extended  to 
the  initlruineDts  in  the  various  rounts  for  ad- 
vanci^il  work.  On  ndmiuion,  each  ninn  biui  as- 
Mgneil  to  hirn  a  mitTOHCOfic.  microtumc,  uLlicr 
histologics!  a[tpIi:inri:-K,and  nuch  dicmical  glass- 
ware as  he  is  pretty  certain  to  need.  For  thcH« 
he  signs  a  receipt,  undertaking  to  rcslorc  the 
articles  in  good  order  on  demand,  or  pay  a 
specified  sum  for  them.  Gl.iss  slides  and  covers 
are  purchased  in  quantity,  and  supplied  by  the 
janitor  at  cost.  Other  glassware,  only  occa- 
sionally needed,  Is  supplied  to  any  member  of 
the  laboratory  ou  requisition,  the  reeipietil  sign* 
ing  an  agreement  to  ruturn  or  pay  for  it.  Witli 
these  ex ct^ptions,  free  use  of  all  instruments  re- 
<|iiirr(i  for  Midi  work  as  lur  huH  U'eu  pcrmillni 
to  un^lcrtake  is  allowed  to  every  student,  on 
condition  that  upon  removing  noy  piece  of 
apparatus  from  itji  drawer  or  cupboard  he  shall 
leave  in  its  place  a  card  bearing  his  name. 
The  only  alternative,  of  course,  is  to  lock 
everj-  case,  and  only  issue  apparatus  on  formal 
application  to  a  special  ofScer.  The  men  are 
on  their  honor,  and  also  know,  that,  if  instru- 
ments cannot  be  traced,  the  present  system 
must  cease,  nitherio  the  eiidi-avor  to  secure, 
tlicir  aid  in  carrying  mil  tins  plan  ol'  making 
all  Ihn  npp.iralus  aL'ces.tiliK'  with  the  minimum 
of  trouble  or  delay,  bus  had  most  satisfactory 
resulta ;  largely,  no  doubt,  owing  to  the  fact 
that  the  majority  of  the  students  arc  gradTiatcs 
old  enough  to  have  a  sense  of  rcs|K>OBihility. 
and  to  influence  the  younger  men.  Once  a 
month  one  of  the  fellows,  or  graduate  schohirs. 
examines  the  Instrument  cupboards  lu  each 
room,  compares  their  contents  with  the  inven- 
tory, notes  what  pioce  of  api>3raiiis  liiut  been 
taken  and  who  has  Ijtkcn  it.  If  any  inslrti- 
incnt  i»  not  a<'Couiilcd  for,  h<-  po^tit  a  notice 
aaking  who  haii  it.  During  thi'  past  four 
months  the  lalUr  procci'ding  hn«  been  neces- 
sary only  three  or  four  lime^,  when  stndcnts 
had,  in  the  hurry  and  excitement  of  an  experi- 


ment, forgotten  to  write  the  required  receipt: 
ill  every  such  case  the  delinquent  lia«  at  oiioe 
come  to  apologize  and  explain.  What  may  be 
called  the  -  permanent '  Apparatus  in  the  labo- 
ratory, as  distinguished  ttota  glass  tubing  and 
Olhi-r  p.-rishaMe  'currtnl'  apparatus  rt^ncwed. 
yoirly,  lias  cost  more  than  ti-ii  Ihonsaud  dot-' 
lars  :  nbout  tiricen  hundnnl  dollars  an-  annually 
provided  for  repairing  iind  nditiii^  to  it.  Dur- 
ing the  current  year  another  five  huiidn^l  dol- 
lars has  been  placed  at  the  disposal  of  Dr. 
Stanley  Hall  for  the  purchase  or  conslructios 
of  apparatus  for  psycho -physiological  teaching 
and  resi-ai-ch.  This  stock  of  instruments  is  so 
valuabh-.  and  in  many  eases  eo  ea«ly  injureii, 
that  a  longtr  trial  will,  of  course,  be  necessary, 
before  it  miu  bi-  <lecidi'd  whether  the  present 
system  of  leaving  i'V(tj'  thing  unlocked,  and 
trusting  students  to  leavf  an  ackuowWgmt'ut 
for  such  instruments  us  tln-y  lidtc,  can  be  eoa- 
tinucil  without  undue  risk  of  loss  or  injury  by 
carelessni'sa  for  which  no  one  can  bo  found  re- 
sponsible. 

The  work  for  which  the  laboratorj'  has  been 
planned  and  built  was  stated  in  I'lofessor  Mar- 
tin's lecture.  ]mbUsluKl  in  our  issues  of  Jan.  18 
and  ^:i.  Briefly,  it  is  the  iraiuiuji  of  beginners 
in  biohigj*  in  tlm  Ain<lameutal  pmpei-ties  of  liv- 
ing matler,  and  the  st  ructural  and  (JiysSological 
charactcrielics  of  the  chief  groups  of  plants 
and  animals ;  in  co-oiM-ration  wilh  the  aeaslcle 
laboratorj-  of  the  university,  to  alfonl  oi>por- 
tunities  for  advanced  study  and  ri-sejtrch  in 
animal  morphology  and  embryologj- ;  and.  ulti- 
mately, similar  opportunities  for  advanceil  slu- 
denta"  of  botauy.  In  addition,  veiy  special 
attention  has  been  given  to  i)rovidiug  facilities 
for  class-itistruclioo.  advanced  siudy  and  re- 
search in  animal  physiology  and  histology,  and 
opportunity  for  sueli  si-nior  studenta  as  tnteod 
to  become  physicians  I"  learn  the  methods  of  ^ 
experimental  palhologieul  .-tnd  thi'rapeutic 
research,  so  far  as  they  can  be  enrricd  on  ii 
a  laburatory.  It  is  hoped  that  iu  this  way 
the  biological  laboratory  may  prepare  annually 
some  students  to  enter  special  l.iboratoriee  of 
palhologicnt  or  phariimcological  research  more 
imini:diat<-lv  conui-<-u-d  "ilh  a  medical  schowl. 


SOME  PECULIARITIES  OF  PLANT- 
CKOWTH. 

The  following  cas<-a  are  hero  placed  on  rec- 
ord as  atTordiug  interesting  instaocea,  not  only 
of  the  ability  of  plant-tissues  to  repair  injury, 
but  of  the  eiiormoua  power  exerted  by  vege* 
table  striiclurc  during  the  i>roce»a  of  develop* 
mcnt. 
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In  the  Buroin«r  or  187S  I  discovered  8  very 
interesting  caa^  of  tlio  lifliiig-[Kii"fer  eserled  by 
roots  diiHiig  gniwlh.  iinil  In  !8T.i  taUed  the 
attention  ol"  my  rrii-wi,  Col.  W.  S,  Clark.  U> 
tbe  fitcl.  He  inaitr  mcnHiircrnciil«  or  ihc  vari- 
ous puu.  And  notctl  tho  vAgv  in  tlitr  Scientifie 
Jirrmer  of  Oct.  1.  l^T.i.  1  cjinnot  do  bcUcr 
than  ri-prodwcc  tii»  desi-ription,  ns  follows;  — 

"  Oil  a  ledge  of  coarse  i;i-nnite  in  tlip  town 
of  York,  Mc,  Btands  a  iiUck  birch  (Uetula 
IcntA)  whicb  is  about  foity  feet  bigh.  irilh  a 
tnink  two  feet  In  diamettr.  Tlie  seed  from 
which  it  sprang  germinated  in  u  narrow  seam 
of  lire  rock  at  a  jioinl  i-ijihl  feet  fiinii  Uii-  (rrouiwi 
It)  a  perpendii'iilnr  dirirclion.  iind  *onw  lilteeu 
feet  along  Hit-  liiivi>rtlit!>^cain,  which  di-scvndi^t 
at  an  aiiglv  of  forty-five  dvgrci.-*.  The  Iir»l 
rootlets  of  thvyoiing  plant  pciietntled  Ihi'  wain 
until  they  rcat'hcil  the  earth,  ft-om  wiiich  60i>- 
pliM  were  to  be  dranu  for  tlie  nourishment  of 
the  futiiro  tree.  I'be  mass  of  rock  above  the 
roota  n-as  more  than  fineen  feet  long.  t>om  five 
to  ten  feel  wide,  and  from  one  to  three  feet 
thick."  Us  weight  was  thus  verj-  nearly  twen- 
ty tons.  "  Only  two  slciuh'r  riMtleUt  undertook 
the  task  of  lifting  ami  rarrying  tbia  enoriiioiH 
load.  One  [Mtuied  down  iienrly  tinder  the  cen- 
tre of  the  rock  :  anti  the  other,  two  or  three  ft-et 
from  the  first,  nod  so  near  the  edge  that  ut  one 
jfoint  it  Ims  tH?en  forced  out  from  under  the 
rock,  forming  n  sheet  eighteen  inches  in  width. 
The  bAW  of  the  trunk  where  it  enters  the  seam 
now  measures  four  feel  in  widtli  and  one  foot 
in  thickness.  Tbo  mass  of  i^oek  has  been  ele- 
vated twelve  indics,  and  carrii'd  .lidewaya  eight 
inobes  by  tlit  cxpaniitve  [(owi-r  <)r  these  two 
roots,  which  have  not  only  borne  this  iniincnxe 
burden,  but  h.ivc  supplied  the  crude  »«p  for 
the  development  of  the  tree.  It  i»  but  trifling 
to  Mid  the  fnet  that  they  have  not  only  raised 
the  rook,  but  also  (he  entire  tree,  (Vom  an  eighth 
to  a  quarter  of  an  inch  every  year." 

The  roan  on  who&e  land  this  was  found  said 
he  well  reraembered  the  time  when  It  wss  Im- 
osaible  to  insert  liis  linger  in  the  widest 
part  of  tbe  a«ani.  'I'hiH  in  only  one  of  the 
many  almllnr  k>i*c*  which  occur  naturally,  and 
la  not  more  rtriking  or  suggcutive  than  Hip 
force  ex i-rt^xl  by  the  niaminoth  s<piiixb  in  lining 
n  Bvc-Uin  weight.' 

In  1^75,  when  carrying  on  some  cxperimeDta 
with  tho  squash-Tine,  it  became  neoeseaiy  to 
remove  tho  young  eqiia&lies.  This  was  aceom- 
plishcil  by  passing;  a  knife  throngb  the  stem  of 
the  squash,  leaving  tbe  latter  In  position  for 
fhture  collection.  One  squash,  though  cut 
Uota  the  vine,  waa  overlooked  in  tlie  first  col* 

*  L'UrIt,  rhirrtomdin  vt  pluiiMiJv.' 


lection :  and,  when  the  linal  harvest  wa*  made, 
it  was  <li8covered  firmly  united  to  the  stem,  and 
of  a  very  good  size,  t'pon  carefhl  cxamioa* 
tion,  both  outwardly  and  under  the  mieroecopci 
it  appeared  that  (1)  when  the  cut  was  made. 


M  MLiaa  vuicu  luu  uur  coihub  by  huii  Tuaii* 

tile  Hqunsh  was  not  <Iia|ilaGed,  ami  the  out  sur- 
face* immediately  came  together  again  :  (2)  as 
determined  by  a  *  fault "  in  a  crack  of  the  epi- 
dermis, the  squash  rotateil  in  poaition  as  the 
cut  was  made,  thus  acoomptisbiDg  a  dis|>lnc«- 
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inftnt  of  iMjnrly  one-foiirlli  of  an  incli  on  the 
aurtii»i  of  thu  jitcm  ;  (:{)  the  li? nling  was  com- 
pl«t<!  ill  the  interior,  but  the  lineol'scclion  was 
plitinl)' visi1>l«  iiDdcr  the  microEcope  :  {4)  there 
wiH  A  displacement  of  the  vn§eiilni'  Imndlea 
forrcsponding  with  the  surrace  dispUoL-iiioiit : 
(A)  the  epidermic  dried  and  shrank  awav  be- 
fore iioioa  could  be  comiiIel*!d,  and  Itipre  wiw 
thus  left  &  V-8haped  jji'oove  whidi  (-\tctidi-d 
completely  round  tliu  au-iii,  uiid  <triiioiiMlr.iti.ul 
the  DOmpietci)e»«  of  tin-  Ni-t-tinii  iii  tlic  first  iu- 
stsnoe. 

Ill  the  Redpath  mtisciim  of  &IeGill  colle^fe 
tht^rc  is  &  mn*\  int<'re»(in^  c»M)  of  au 
old  blnxn  on  :i  beech-tree,  which,  in 
the  course  of  n  few  years,  eame  to  ho 
completely  covei^ed  by  t!>e  new  growth. 
'J'liu  spegimeu  came  origiiialty  fi'oiii 
Itello  Kivitirs,  cwiinty  of  Two  3Ioiiii. 
tains,  and  was  discovered  when  cnl- 
tins  np  the  tree  for  Ihcwoocl.  It  wa» 
estiibited  before  llie  Munlrt-al  nalii- 
ral  historj'  6ooii-ly.  at  its  tneeliii);  in 
April.  IS82:  hot  no  npi-rial  dencrip- 
tion  of  it  WHS  piibUshrd.'  It  i»  Ibcri'- 
fore  thought  desirable  lo  figiii'e  and 
<lucrib«  il  htrc  (sec  preceding  page). 

The  ligun!,  as  blnzcd,  is  shown  in  the  :iecom- 
pnnyiDg  drawing:  .ind  its  general  characlcr 
■hows  that  it  was  probably  made  by  one  of  the 
early  Catholic  missionaries,  who  little  dreamed 
that  it  would  be  so  effectually  preserved.  .\ii 
examination  of  the  stnmp  showed  by  actual 
coiiutat  least  one  liundred  and  sixty  rings  of 
annual  growth  cxt«rnBl  to  tl1l^  blaze  :  am)  the 
sUe  of  the  original  tree  in  .itill  clearly  dctincil. 
allowing  that  it  wan  four  iiiebcx  and  a  balf  in 
diamelur. 

Two  liiipr(«Hion»  are  to  lie  ohscn-eiJ.  — one 
n-prcaenling  the  original  tniirking ;  ami  thf 
Other,  n  cJWt  from  it,  made  by  the  overgrowing 
wfKid ;  both  being  very  clearly  deflocd.  Wc 
have  lo  note  tlie  following :  — 

1.  Tlint  the  figure  was  cut  with  a  knife,  as 
ebowu  by  occasional  incised  lines :  thongb  the 
outer  cast,  being  in  black,  at  first  leads  one 
to  the  belief  that  a  hot  iron  was  employed. 
Upon  closer  esaniiufttion,  however,  H  «eeniic 
more  probable  thai  the  blacic  or  cnrboui/.eil 
portion  was  the  reaiilt  of  stiglil  decay,  thi-  de- 
cayed portion  biMiig  ititbscijiicnlly  covered  iip, 
and  thus  prtKlucing  tlm  appearance  di'seribcd. 

2.  That  the  destruction  of  the  bark  and 
cambium  was  strictly  confined  to  the  Hues  of 
the  tiguiv,  the  intermediate  jiorlions  still  re- 
liiiuiiig  their  vitjdity  and  power  of  growth. 

:j.  As  now  seen,  the  flgnres  of  the  orlgin&l 
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blase  are  defined  by  a  stronger  localization  of 
coloriiig-niatter  In  the  wooil.  along  tin-  enlirft 
outlines,  as  shown  in  the  drawing. 

4.  Thb  offers  a  very  good  illustration  of  tho 
teiideney  of  active  vegetable  tissues  to  heal 
ovi-r  abraded  surfaces,  and  repair  injury,  tho 
degriH.!  of  rv]wratiou  depending  upon  (a)  the 
apeciul  vigor  of  the  jilanl,  aud  {!/)  upon  the  ex- 
tent of  the  surrace  injured. 

In  \H'9  I  discovered  a  very  int<^re!tt[ii); 
of  adhesion    in    a    cucumber  growing    in    th«' 
plant-house.     My  attenlinn  wan  not  cjillw!  to 
it  until  in  an  advanced  stage  of  develnpnient. 


as  represeiittrd  in  the  druuing.  which  is  of  Aill 
sixo.  As  Is  here  seen,  tin-  monslroalty  literally 
consisted  of  a  llower  growing  upon  a  well>de- 
velopcd  ciicumbei'.  As  shown  in  Iho  figum, 
the  abortive  flower  was  borne  on  a  conHpicuou* 
(leduncle.  which  became  merged  at  its  base  with 
the  ha-ie  of  the  cucumber.  The  entire  relation 
of  pnrtd  would  seem  to  indicate  that  there  must 
have  been  two  axillary  flowers  which  became 
unili-d  in  the  early  formation  of  tho  buds  ;  one 
of  tbem  aub.seipienlly  developing  normally, 
while  llic  growth  of  the  other  was  hugely  ar- 
rcsleil.  1>-  1'.  I'kxhai.ww. 

MeitlU  unlviiraliy,  MuninaU 


THE   NATAL    OBSEHVATORT. 

Hk.  Euucnd  Kkisox,  th«  government  Astronomer 
St  Xatol,  subinitt«i1  lo  tho  cnlnnUI  ferreiary.  In  Juno 
la»l,  lil«  report  on  Ihe  NaUl  olnervjitory,  wbun 
OtlKblleliuient  bnii  brcn  msinljr  due  to  the  aclivQ 
excrlinii  ul  Mr.  Ksoomlvc.  It  wns  tlecMed  to  found  j 
the  observatory  hi  lime  lo  obtain  ebitervKtlonR 
the  then  npproaclilnM;  transit  of  Venus  of  ISSS; ' 
nTiil.cin  lieUiB  applkil  In,  Mr.  Gill.  Ibe  iiHlront>ni«r 
royal  at  the  Ca|Ki,  tui'iiitlied  in  ritlmatn  o(  the  cost 
nf  a  suitable  eHlablisliinent.  A  tctncroiiti  Hum  wm 
«eeiin)(l  at  first  by  private  Bubscriptiou;  nnit  in  Jiin*. 
16S2,  l.lie  Bnni  of  thruc  huni)re<]  anil  fifty  pounds 
wat  voted  by  the  eorponillon  cit  Durban  toward  tho  , 
aspciuc  of  ruundiait  (lie  ol<*frvstnry,  and  Chn  netl 
month  Ililf  wsi  Buppleiaeuied  tij'  a  apecbtl  vote 
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An  hoMilreil  pound*  1iy  Die  lec'*'*^**  coundl.  In 
all,  »  mui  of  about  iiln*te«ti  liatiijrdi]  pounds  vu 
contrlbutril. 

UikIn  ilie  8up«riiilvii(l«ice  of  Mr.  Bobcrt  P«lt.  of 
the  ("jpe  «>isi.>rinior7.  Ihc  new  dUblUliniRnt  wa» 
COiutriurliKl.  iind  cli«  ln«trniiM>Dl«  encinl.  Od  tlio 
tst  of  Dccpmhor,  Mr.  Keisuii  took  potMfluoii  of  Ibi* 
i>lMcrr*iury  »g  aalrciiiuui^r  lo  iho  Xatn!  goTernin«nl, 
and  BubBe<|umlly  thu  obmirvnwry  wm  Uknii  ov^r  l>y 
Mm  giiT«niment  of  th«  colony.  It  lloi  »n  thv  lonth. 
wctt  comer  of  tb<>  laiul  ori^inallr  e'^"l«il  f'>'  'li^ 
tun!  of  the  boiaiiic  gnnlvrn.  aud  Is  4  •ubjtaullally 
built,  rwtuigiilar  Kil-bHck  biilldlnx  wllb  raniRnt 
fadtt^,  an<]  carrin*  n  lijihl  wooden  upper  •tTUcliin, 
formins  miiiatorlal  RTid  (nuinit  roums.  At  prMHiE. 
tlir.r*  bciiiK  ni>  |)i'ut«ciioii  from  the  ilir«t  r«y»  of  Ihc 
Riui,  th«*ubalajillal  w>IU  nf  tbr  olxominry  bitcomp  no 
hot  in  the  dftj,  that  It  wll\  hi-  difficult  lu  obUtn  froper 
obscmtloiu  until  tbe  buSldJuf-  ii  completed  by  Ibe 
AKCtlon  of  a  Toraiida  to  shkld  the  wnlls,  anil  prvnoit 
their  b«i.-umiiig  k>  InlRiitrty  heated.  IIiivliiji  Imcoim) 
ihut  ralstil  In  trmpKniiurv  diirinc  ih*  day,  ibe  walla, 
owing  lo  their  ni.i>«ir<'iitiM,  requirv  tli<-  greut(T  |>op- 
Hon  of  th^  uialii  in  wbich  lo«x>l  ;  luid  during  llUa 
tini«  Ibejr  give  rlin  lo  cnfltcction-euiTBnl"  of  h*at«d 
air.  which  render  U  dlfl!>'nlt  to  *«cur«  sattetnotory 
obaDrvatlona  with  any  ot  llie  luttruineiit-i. 

Attb^tlmeof  Mr.  XuUou'i  report,  llieprint:liin]  tn- 
alruiueutaof  Ibe  obscrvntory  we_r« ;  n  flno  oiKht-tndi 
eqnalarinl  (by  Griibli).  Ih<i  gift  'tt  Ilariy  Eieombe. 
E*q. ;  a  hlsh-olAM  Cbree-liivli  IriiuiU  inxtniincnt. 
purcliaaed  by  the  gi^irHnment;  an  excellent  ildcrcal 
Hock,  uriginAlly  cominicted  for  tho  ItoyaJ  nhorr- 
vatory,  Orceitwich.  and  at  jirrei^nt  l«nt  by  the  Trati- 
*lt  ot  Yoniii  commiaalon  to  the  aalruiioiner:  and  two 
chrononiei«r«,  tlM  oii«  a  s1iler«Bl.  and  the  other  k 
m«an  Ilmc!.  Mr.  Kelson  descrlhca  di«M  Instnimenl*, 
and  rcpoiu  their  «atltfactory  iKTtormancci.  Tin?  ob- 
Mrralor;  la  at  prv»eut  wlthutit  the  titual  et|uipnieiit 
of  iu«ieoRiIoeJFnl  initrutncnii,  but  they  will  be  ob- 
tained fram  F.ngtand  tii  the  r.oiirae  ot  cha  iprlns. 

Mr.  Xclsnn  remark*  ujion  the  neceialtyof  haviag 
proper  alepa  taken  for  D'aiitfi-rring  in  a  regular  huid- 
ncr  lo  iIm  Natal  goveniment  the  obserrator;  and  Iti 
alte.  It  l>  built  on  ground  originally  a**l){ned  for  a 
botanic  gankn,  with  ili<>  understand  I  i>(e  tliat  a  sulH- 
cleot  tpiMe  ahould  l>e  set  aslda  for  tb«  purpose  as 
lul^bt  be  diwiued  Bufflclent  by  the  aitiouomer,  though 
no  written  agreement  to  that  *(tect  wa*  thonght 
neccsMiy.  Owliig  to  tbs  nature  ot  the  ground,  — 
a  Mll»!de  covered  wllb  brush, — ft  is  Imperative  that 
the  a«trDU"iiier  (for  ttiu  time  iu  charge)  «hould  linvc 
every  authority  and  complete  contrwl  over  the  gniund 
to  the  north  and  north-eaiti  of  the  obtervalory.  which 
maat  bo  hiR  chief  obAerviijg-re{;toii;  for  otherwise  he 
may  be  «eriou«ly  bMmj>er*d  in  carrying  on  hU  nclcn- 
tilic  work.  The  trciss  and  other  Tegetalion  iipun  the 
surface  ot  the  ground  have  a  tar  jcreaier  Intlueitce 
upon  anronomlcat  oliaerration*  ibui  in  merely  cut- 
ting oH  the  riew  of  a  iiuall  purlion  of  the  heaven*; 
tltia  iulIueQce  extending  orer  the  atnoaphorn  for  a 
coiuidemble  dlilanre  nbnte  them,  onlntc  to  their 
liablllij  to  etiabliali  air-rurniTita  and  tremon  which 


are  fatal  to  accurate  ofaiervatSiNU.  Experience  baa 
iiliown  It  to  b*  not  iintrwiiieDtlr  neceaanry  to  deaf 
Ibe  sround  of  parlkular  kiiidt  or  group*  of  im'*  and 
slinibs,  which  establikh  tu«h  current*  from  belnx  out 
ot  hannony  in  ten) perat lire  aiid  radlBlkm-Constauts 
wtlh  the  kiinnuridliis  (iirface.  Pines,  laurels,  and 
ibudodendruiit  bave  bud,  on  IbU  account,  to  lie 
removeil  froni  the  eiivlrmis  of  more  ibaa  one  obaer- 
vatory.  P.Ten  tbii  usterliig  ol  tlie  ground  will  give 
rise  to  most  ln}nrlouii  convi>ctlon.ciiTrenti  al  time*. 
Wbeo  Ibe  uioialiire  it  jteiieral.  a*  after  a  rain  or 
liosvy  deir,  it  !■  of  far  Icsa  coimequence:  but  wlieo  It 
I*  partial,  a*  In  watering  plants,  each  plant  Beta  up 
its  uwii  cotivecCJun -current,  and  thus  cause*  object* 
lo  appear  most  unsteady  when  aMn  HtmuBli  the  air 
above,  and  »o  ruins  accurate  obeerralhHi.  Taking 
all  thins*  int*^  eoiutdenillon,  Mr.  Kelson  res^rds  It 
a»  certainly  mott  uiiol^  to  cramp  the  obaerratory 
aiul  lis  future  by  couiiiiini:  lite  alte  eet  apatl  for  Ita 
use  lo  a  nnallcr  area  than  three  hundred  by  aeveniy 
yanto,  Imlb  nieji*uri-il  borliontolly.  A  laerv  partial 
control  or  ilivideil  authority  OT«r  tlil*  arr-s.  or  any 
portion  ot  it.  w'Mitd  b«  nnwiae;  tor  It  would  be  sura 
toleail  to  complications  and  cwifllet  of  authority^ 
If  not  In  the  Iranieillaie  future,  for  a  certainly  at  di> 
loKK-distant  ilaie. 

The  Xatal  obiervaior}-  liaa  taken  vlBonms  mcMuraa 
for  the  disiributlon  ot  tlnw-signala  Ihroagliaut  the 
colony.  At  one  o'clock  every  day  ■  signal  la  lenl  l« 
the  central  lel^jcraph'OAIce  at  T>nt1ian,  from  which 
it  is  dlstrihutcJ  all  oier  the  colony,  Krlug  a  llaoe-finn 
and  dropping  a  time-ball  at  Maiiiibur^  and  alao  ona 
at  the  Tolnt,  Diirlian.  It  Is  jirop"**^  to  extend  Ibt* 
»jnem  l>y  the  addition  nf  a  tlrac^jun  In  the  tenire 
of  Durban:  tootiabllsfa  lime-bail*  at  Nevcaillc  and 
StangM;  and.  In  connection  with  ihe  Natal  harbor 
board,  lo  establlah  a  syatem  for  property  regulating 
and  rating  ships*  chronooieteni,  similar  to  that  al- 
r(*dy  In  existence  at  Liverpool  and  eJscwbere. 

In  olisen-lng  the  tranail  of  Veuus  the  aatronomors 
were  moderUcly  sncrr**ful.  no  obeerration*  lielnjt 
uadertaken  outtlde  of  the  usual  optical  onea.  Coplnt 
of  all  tlie  obserrailoue  have  been  duly  tnuumitted, 
through  her  Uajesty**  aslronomer  at  the  Cape,  to 
the  Transit  of  Venus  committee  at  Burlington  house, 
London. 

With  rejiard  to  tidal  redactions.  It  ha*  been  ar< 
mngc4i  with  the  Kaial  harbor  board  thai  the  tidal 
observation)  which  ate  being  made  at  Katal  shall  be 
reduced  in  Ihe  colony  undrr  tlie  superintendence  of 
Ihe  observatory,  and  proper  lidal-iabl's  consiruclod. 

With  reference  lo  the  fnture  work  of  the  obsN^ 
vatory,  ii  1*  propoaed  to  take  advanla^-  ot  evetT 
opportunity  for  carrying  out  a  scries  of  obscrvatiou* 
of  tliv  moon,  with  a  view  of  obtaining  ilaia  (or  per- 
fecting the  tabief  of  the  motion  of  our  satellite.  Tlie 
duty  of  making  staiidani  raerldlsn  obsetvallous  of 
the  luoon  is  fully  carried  out  at  Ihe  l!oyal  obier- 
vstory,  <ireenwich.  and  partially  at  the  Badcllffe 
observatory.  Oxford,  and  al  the  U.  S.  uaval  obssr- 
ralory,  Washlnilon  ;  but,  for  obtaining  the  full 
Infoniiatlon  n^ceawry  tor  properly  discussing  tlicae 
observations  •o  as  to  make  tliera  avHllahl,*  for  per- 
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focUog  Uie  theory  ot  (be  aiOtlOB  of  tile  moot),  it  ii 
BMCMary  iIiai  a  coniUlcrable  numbM  o(  aiiiiilnry 
obBiaTntloiiR  slmuIJ  be  ninrfc.  Tlir»R,  li  it  propojicd, 
■btnUil  l)e  made  nl  ihn  Naliil  ol>n>rviiWry  wllli  llie 
grvAlor  facility,  as  ^1  iliu  Icnglky  luaUiuniitlcul 
aualyiii  Di-nriMftry  for  tUcir  reduction  liu  nlrendy 
two  eii>L-uti'il  by  Mr.  Nrlson  1»1qi«*I(.  Tlio  princi- 
pal mltji^ct*  alrr-n.ly  itth«ti  uji  «t  tlie  oliBurvatf-ry  an? 
the  foMuwiiiK :  — 

1*.  The  dnli'nnl nation  ot  the  Mtact  amount  at  the 
piUKlincilc  iiii-quKtJty  In  tlio  mollnti  at  ili*  maaii  by 
meant  of  olnervulloiK  of  Ibe  position  of  a  cmtsr  near 
tho  ceiilti!  of  ttie  lunar  tattaix. 

S".  The  iii>i«riiiinKi.i(>ii  of  ilio  exact  iltMocler  of 
the  moon  by  ubseirulon*  of  pair*  of  points  near  the 
Urab. 

3°.  The  cfftxrl.  of  irradiation  and  ita  variation*  upou 
the  apponnu  9fiui- diameter  of  the  moon. 

4°.  The  ayateinaiic  variation  In  Hip  apparent  place 
of  tb»  moou  prDdiicfd  liy  the  Irr^gukrilii-s  on  li»  linih. 

(i°-  Thu  real  llbratlun  of  llie  moon  by  ii  mt-tliod 
ludepeiidont  of  the  errois  cauicd  by  abTiorinal  varia- 
tions In  tlio  app:irent  leml -diameter  of  the  moon. 

Til*  tint  inveitlgallon  is  In  ci>ulluitaiion  nf  iliR 
»«•  already  eommdoc^l  at  th(^  Aritley  obot-rvatory, 
England,  and  will  be  curried  out  with  the  additional 
co-opcratln[>  of  the  obncnalopy  of  Slrusburs.  Ger- 
many. ArniDg«tnciit»  aro  b«liig  iiiaile  to  obtain  ihn 
co-operuiion  of  ih<- CaiH-  and  oilier  obsHnn [or ie»  In 
tlie  invest! nation  ot  otlier  ot  the  alKivc  snhjecla. 


BCONOMY  OF    FUEL     tS  IRON-MASU- 

FA  crtritE. 

A«lh«priee(if  ironfalls,  every  ileiu  in  the<!0!tof  il» 
prmliiciion  is  more  jiiid  more  cuvf  ully  «i!ruliuiied.  — 
the  .nnliiy  of  Ilwi  ore,  th«  cost  of  transportnU'on.  tlie> 
labor  used  at  the  rnrioua  stflps  in  tlie  process,  the  ae- 
cecsorlea  and  m«dunicnl  appllancns,  the  rapldliy  of 
working,  ilie  quantity  of  fiinl  to  the  ion  of  t>lii-lron 
produini.  .ind  the  rost  of  tli«  funl.  Of  all  Ihew.  Ilio 
cost  and  qiiandly  of  fuel  used  arc,  perhaps,  receiving 
ths  largvft  ahar«  of  attention  from  tli«  Iron-mvn  Jiist 
at  prcaeut. 

One  coal-saving  device  i*  Ilia  Gjeri  «onkin£>ptt. 
Pormorly  the  lingo  iu^-uia  of  iteel  fn:>m  the  lieisvmer 
convarter  were  allowed  to  cool,  and  were  again  hcaieii 
bnfore  rolling  them  into  'tfiel  r»ils.  Tli»  elTori«  to 
rnti  them  white  allll  hot  failed,  owinz  to  the  fact  that 
tl)«  core  rolght  still  remain  fluid  while  the  outslda 
•hell  of  the  ingot  was  cooling  even  telow  the  rolliiig- 
liwU  The  Gj«n  soahing-pit  i»  a  hole  In  thu  ground, 
wallei]  with  bricks,  in  uhiuli  tlie  ingot  of  steel  la 
placed  antll  it  has  iinlfonnly  cnnlcd  to  the  rolllng-hcat. 
thus  Hvliijtilid  reliratinK-fumacr.  Iti)  claimed  that 
the  GJors  tiuakiijc-pit  "av^i  liily-sei'en  Ions  ot  coal 
to  a  bundrul  torn  of  rills.  Again;  at  the  South  Chi- 
cago works  ilie  pig-iron  U  run  dlrvctly  train  llic  hl.tit' 
furnace  Into  the  U<*»iimer converter;  while  the  iisuiil 
liraclice  in  most  works  hat  t>ecn.  and  still  is,  toalloir 
th«  pig-irun  to  cool,  and  to  melt  It  n^ain  In  a  ipeclal 
tumarr  tor  the  Bcsjcmer  converter. 


The  above  proceMies  tsve  lu  ibe  quantity  at  fneljj 
while,  on  the  other  hand,  a  Urge  saving  In  the  oosv ' 
of  fuel  is  looked  for  in  ibc  iinprui'eil  innthods  of 
coking  and  In  the  recovery  of  tlic  taliialilo  hy-prod- 
iicls.  It  wums  ([Ulte  geiicrally  admitted,  that  a  good 
system  of  coking,  whicli  will  -avi-  tlie  tar-oils  and  lh« 
ammonia,  will  pity  all  the  coking-ex peiMO*. 

The  great  national  economy  will  be  iH-ltor  unde.r- 
slood  fniin  llgiirc*.  In  the.  yiiar  16.SU.  In  the  Tnlt^d 
SiaWs,  2.7i2.U0U  tuns  of  oAi*  were  pro.luccd  from 
4,;l')U.(yxi  tons  of  coal  b]'  the  uld-fMhtoiicd  hcehivB 
oven.  Two  ypats  ajjo  the  flgiipea  for  Gt«at  Urllatn^ 
were  T.OtHi.OOO  to  »,i."H),()(iO  tons  of  coke  from  uearlj 
13,««,000  Ions  of  coal  by  bevliiva  ovens.  This  quail- ' 
tity  of  coke  could  have  been  produced  by  the  Simon- 
Varvb*  system  of  coke-ovens  from  10.000.00")  ton*  of 
coal;  efrccllng  a  gaving  of  a,IH)i),000  tons,  and  also  a 
saving  ot  the  coal-tar  and  amm^'nia  by-products. 

The  beehive  oven,  which  Uku  il»  name  from  it* 
form,  is  A  low,  square  chamber  wiili  dome-shaped 
lop:  has  an  opening  for  escape  ot  gases  at  the  top, 
and  a  door  in  the  side  throuj-h  which  to  admit  the 
air,  lo  charge  tlic  coal,  and  to  diSL'liarg^  tlie  coke. 
The  burning  ts  rci;ul.-ited  by  opening  and  closing  the 
atde-door,  and  all  the  gaaos  go  to  waeto  at  the  top. 
Tlie  Simon-Carviis  system  of  ovena  consists  of  a  row 
of  chambers  slilc  by  side,  with  coin  bus  tlon-llur.<  ID' 
tlie  |i.trUng-walls  and  under  the  toon.     The  w^ulo-j 
glues  aru   burnt   in   lltMe   fines,   and  liberate   hea^J 
enough  to  distil  tiic  guises  of  tlie  coal.     Tliesc  gusiisij 
before   enlrrlng   the    i-ombiution-flueK,    »r<v   pauodl 
tliMiigh  ''iiiiil'oisliig.apiiaratus.  where  th«  tar  and  am-J 
niouia  by-prodxicts  am  saved.    Tlic  two  ovens,  titers-  ' 
tore,  work  upon   totally  dillsrenl  principle*.     Th» 
beehive  cokes  by  nlow  combustion,  tacrlficttig  a  pot^ 
tlon  ot  the  coal  by  the  door,  as  well  as  the  Ly-prod- 
ucU:  the  Cants  simply  distil s.     Tlio  beehive  savoc,, 
00  5  to  65  %  of  tlie  coal  as  coke ;  the  Carvfta  aavea  T6  S.| 
The  beehive  oven  produces  a  very  Due  coke.  In  long, 
columnar,  hard,  silvery,  porous  masses:  the  Csrvta 
uives  a  dark,  ilense,  heavy  coke.    And  it  It  here  that 
the  iroti-uiaiier  hesiiateft;  tor  tie  likes  the  sllveij, 
poroits  beehive  coke  tor  making  iron,  and  dots  uM, 
yet  accept  the  dense,  heavy  coke  of  the  Carvhs  orcn. 

Jameson  has  invented  an  oven  which  is  known  by 
bis  iiajue,  and  which  is  estentJaily  a  tieeliive  oven, 
with  a  itictlon-plpo  entering  at  the  boltoin  instead  of 
the  roof-outlet  for  gases.  The  proiliirts  of  combus- 
tion are  drawn  by  an  artificial  druiiKht  throtigh  l^e 
pipe;  and,  utier  being  carried  through  »pi)araliia  to 
the  condensation  ot  the  by-prmliicts,  this  gas  is  avi^Jp 
able  for  any  jiurpote.  The  actual  yield  Irom  a.  ton  of 
coal  has  K-on  esLSmated  to  be:  Milphaie  of  ammonia, 
10  pounds;  oils.  S  gallons;  gas,  l:i,000  cubic  f«Ut^ 
cokp,  tlT  %  lo  619  ^  The  tar  from  this  oven  U  Ugkb 
tlian  water  (spcciCcgravIty..l>00),  and  consists  moitljr 
ofolts,  boiling  between  250°  and .^00° C.,ot  little  valo* 
as  bumlng-ollt,  and  of  secondary  value  us  Inbricanta, 
PatalBne  is  present,  and  both  tolulne  and  xyline  In 
small  (|uanlilies.  buluuhennlne.  A  portion  of  tlie  oil 
breaks  up  into  phenole,  which,  so  tar  u  investig&t' 
give  colors  ot  little  atablllty.  Neither  tiaphthalin 
nor  anthracliic   In  prcjent,  both  valuable  as  tourc 
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(•r  cqal-Ur  colon:  »nt\,  «rtiil«  Uil>  Mr  prcMnU  an  Ur 
tractive  ftrlil  for  retMrcti,  it  U  not  of  p*M  v&Iua  at 
jirrMiii.  On  llie  oiber  band,  the  UrfrumihcSiinuii- 
Cwri*  bu  H  BpMJQc;  (;nivit]r  of  1.20,  U  Uitck  Mid 
thick,  ridi  lu  luphthtllnn  niidanlhrkcln*,  conlaliu 
benicln*,  tolulnr'.  xylinv,  ikud  Qii-lK>lic  acid,  uiil  Is 
freo  from  iiaratliiiM.  A  good  d«iii  i>f  beuxol  it  t>uf>> 
|KM«()  (u  b«  cnrrii'il  ofT  mid  burned.  Now,  Mellor  lias 
mceiitljr  pnteiitrd  n  prrice**  for  exCraciing  boiuol  tram 
giu  by  pjuilnK  It  U|i  lbroU]j>h  Hii  vartbeuwar*  lowiT 
Sited  wiLh  tittjhrii  glut  mu!atcu«i)  with  nitric  acid. 
Dtirl«  bu  »lio  a  (iroccia  for  r^frlscrUlng  ^-aavs. 
Bilber  of  thcM  procwM*,  added  to  the  prc*cnt  plant 
of  the  Slmon-Cftrrla,  would  mit«  v&liiablo  product! 
(or  conl-tar  colon. 

It  it  geii«rftlly  the  fate  of  new  liDprovvmuatB. 
Ilud  HiMiio  iiiiforviircn  dlQlcully  itandu  in  the  way  of 
immediate  ailnpiioti.  In  UiIh  cn«n  thy  dllcmnin 
•Mini  tn  be.  rhKt  tb«  Sroii-uiaii  say,  i;ive  UN  bcelii?<- 
or  Jaiucsuii  coke  and  Simon-Carves  by-^iroducta, 
and  ue  will  embrace  the  lin)ii'(iveiii«ni  at  once.  Dut, 
while  tlio  JantMoti  coki?  is  (ooil,  lli*  lij-prodnnl* 
arc  not  as  y«t  of  much  vulii« :  iiud.  while  the  Carvb* 
hj-produc(A  arv  Tolunblt-.  the  coke  in  nut  yt^l  sstilbiO- 
tory.  Improvcmonti  often  are  ndn[itcd  |iarllally,  or  In 
aume  modlAcd  form.  So  II  apjicnr*  to  bo  in  thi* 
eaao. 

Tli«  funiiuMB  at  Gart»cberrie,  near  Gloagotr,  Scoi- 
laud.  have  for  year*  lieen  imclllng  with  mw  coni,  allow- 
ing 11  to  coke  luclr  at  ibit  I»|i  ol  the  runioce,  lhu> 
lotting  all  Ibc  b}-'pn>ducls,  and  tionic  of  Ihecoal  It«clf. 
Thay  have  reciintly  tried  cluaing  in  the  lup  of  two  of 
UieM  fiinucei.  and  condueting  (he  (nmneivgiues 
tfaraugh  condcii'lnit'^giimraiuii  I'n  the  way  to  I  he  hoU- 
om.  liot-bl>j^i  »p)vi>(i,  *ic.  Th«y  have  bwn  so  nuch 
pleMcd  with  the  reiull  of  the  expnlmHul,  that  thay 
[■ro|>u*u  to  apply  ihe  lamc  Improvement  to  the  olher 
eight  fumace*.  Thin  arraiiKcmcnt  will  probably  yield 
niDuch  hpRvicroJl  than  the  Jam«HOii<ii«n,  but p<>i'liap« 
not  *o  hi^»vy  ax  tboSJmun-Carv&i:  ami,  hh  i\iv  coke  U 
made  wilbin  the  furnace  Itaolf,  it  i>  hard  lo  »ay  just 
what  It*  quallij  may  be. 

Report  M)-^  tbal  mudilled  plnns  at«  beini;  tried  En 
atlll  aiKither  way,  anil  tbal  the  highly  biiuiiiiiioiu 
f.'oals  o(  Colorado  arr  Jrealed  by  a  proecw  of  cok- 
ing; and  tho  ilerived  eo)  !•  Injneled  Into  the  bliut- 
furnac«,  and  Ibu*  re-i^nforce^  the  heiit  of  tlie  coke, 
which  if  luixcd  with  the  uru.  ai  lunal.  and  ha* 
tberebj  eff<>cted  a  rciliictlon  of  1SS  i"  tb"  coal  of 
IIm  tmeltlog, 

K.    U.    KfCBAKttS. 


THE  FLORA    OF   LABRADOR. 

Ta%  IM  of  the  plants  of  I.t>brador  publl>hod  In  tlio 
l*n>0MdiiU9  of  Ibi-  17.  S.  tuitioDRl  niUMum.  vol.  vt. 
plh  126-13T.  ii  jntertatins  a>  thowinK  some  facts  of 
gfOKrapblcal  dlitrlbniloii.  Though  tlie  list  makes 
tm  preienMoii*  u<  beliiK  complete,  *till  It  may  be 
oobaldered  tliat  it  reprtMrit*  ilio  llora  In  a  KiilScieni- 
ly  Goropletr  fonn  to  allow  infereiicea  to  be  drawn 
from  ii. 


Tlwr«  u«  enoiMoraiod.  alingrt1i«r.  ■  hundmi  and 
slsty^one  »pecle»  and  vari«ile*.  Of  Ibew,  two,  tUnun- 
cuius  acria  uiid  Capttella  bum-pasloris,  have  been 
Introduccil  from  Europe.  Of  tlie  hundred  and  flfiy- 
nlne  left,  ■  hundred,  or  nearly  ality-thrce  per  cent, 
ara  natlvM  of  Europe  m  well  a*  of  I^bnulor.  Out 
of  tbatu  hundred  npeciet,  ih«re  are  fame  having  a 
moTv  nonbern  dUtribullon  than  Labrador,  and  a  few 
extend  even  to  tlie  Arctic  drck.  Many  of  Ibem  are 
nMrtb  or  swamp  plaulK,  or  elw  lire  along  Ihe  Bea~ 
coa*L  The  flora,  ai  a  whole,  la  moU  ilM'ld'edly  tiortli- 
era  in  ita  cbarsctef. 

Of  the  flfty-nlne  »pecl«*  not  known  to  Kurujie,  it 
It  fomid  that  thirty-^iihi  have  a  rwigc  to  the  north- 
ward of  Ibe  -If'th  paiullel,  and  that  only  about  four 
|vix..  Fragarla  Virginiaou.  Kalmta  latlfotlu,  K.  aa- 
guxllfolla,  and  Ainu*  wrnilala)  ean  be  eonRlder«d  a* 
southern  formii.  Of  lliew.  th«  llrrt  to  '  rather  tare,* 
the  two  Kiitinlas  ar«  found  In  '  rarlnea  and  near 
pond»  in  tlie  Interior,"  wlilie  Oi«  last  li  found  'In 
raTino '  and  along  the  icocoloiI.  The  northern  at- 
pect  of  the  flora  1«  funlx-r  IHuttrated  by  tbe  followinj; 
facu;  — 

The  Ericaceae,  an  oidej'  moot  abuudani  In  cold 
ellmatca,  h.it  teTcntrain  tpcdoi;  Roaaoeow  baa  «I)(h- 
t«en  tpeciefc.  l«n  of  tbem  belonging  to  the  noriheni 
genera  Puteatilla  and  liubua;  Caryophyllareae  bos 
eleven  ipcele*  and  varleiiei :  while  tb«  Labiuiiu-  but 
not  a  tingle  one,  the  Borraginaceae  bail  only  one, 
Scmpularlaceae  but  two,  and  CompoiiUe  Is  Bparwiy 
r«preM<nl#d  by  four. 

Thi*  Inii  seem*  an  especially  striking  fact,  and  1* 
in  aecordanco  with  what  we  ralgbt  cxpecL  We  know 
that  Ibe  order  It  largely  a  tropical  one,  and  that  pioba- 
bly  the  beM  of  tbe  Bummer  moulha  tn  Labrador  it 
not  ■ufficlemt,  and  do(  long  enough  canUBii«d,  to  eat- 
able the  plant*  to  ftower  and  fmtt.  Of  tbe  Li^ml- 
noiae,  there  are  only  live  *pocl«i,  four  of  iliem  belitg 
European  also;  and  this  order  may  tie  regurded  aa 
being  In  tbe  xune  otiegory  aa  tlie  Coiupotltar. 

In  a  fonner  article  (Indigenous  plants  cuinmnn  to 
Kurope  and  the  United  8tatcii.  J<ntrt\.  Ciae.  »oc.  not. 
kitt.,  Ir.  p.  51).  I  have  endeavored  to  »how  ilui  we 
must  took  to  the  north  an  the  placv  ut  ori^iu  of  many  of 
our  plants;  and  when  wo  find  that  sixty-three  per  cent 
of  Labrador  jilania  are  alto  European,  and  twenly- 
thn?e  |]«T  cent  have  a  high  northern  range,  some  ex- 
tending to  Aluka  and  GieenUod,  we  tee  further 
rcainn  (or  the  aisertion.  Tliat  miuiy  of  theee  plant* 
were  at  one  tlmo  diatrlbutcd  all  around  tbe  AKtIo 
circle,  there  can  be  no  donbt;  and  that  tbey  have 
been  driien  frviu  their  liial  hoiUM  by  tlie  cxoessite 
cold,  ami  found  tuilable  abldbig-place*  nt  thr  tonlh. 
must  also  bo  contlden-d  a*  an  established  fiict.  The 
agent  In  this  pnahlng-aonlliward  of  nnrlbern  fonna 
may  be  regarded  aa  the  glacial  period.  Hhcii  the  pra- 
ence  of  tbe  ImmenM  mast  of  ito  on  lli^  continent 
eantnl  tlie  Horn  to  continue  to  retire  farlbcr  and 
farther  »outh  t*  the  cold  became  more  nud  motv 
Intense:  wh«a  it  mlligaled,  many  of  the  plania  re- 
turned north,  and  ettabUahed  themselves  ai  near  ai 
ibtj  could  to  their  original  homes. 

Jon.  F.  JjtMita. 
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THE  HALL  PHENOMENON  IN  LUiUIDS. 

FitDrHHSOii  AxTOMo  Rom  pulillahfo  (Alll  sux. 
liiicei.  xli.  3Ep7|  iin.lfr  Uie  alwve  Uila  tli*  t«siiUs  of 
■omn  iM[><irlmiiiiW  In.-  liMt  lIIUl1(^.  In  prfpariiig  liim- 
■at(  for  111)  wnrk,  li«  rriicntcj  sonic  of  i.h«  oiillnirT 
ex|)eriiiJT?iils  upon  tint  pbimoniniiiin  hi  iiihuIh:  anil 
llie  rMuita.  whicli  oonlaiii  rioIliiiLK  ne".  irv  sliowii 
ill  BnvprBl  iil»tir«m«.  Hh  JeiisrJ  one  new  rxperl- 
mi-nl,  ImwcviT,  wliicli  sliowi,  nn  hn  thlnkn.  IliU  the 
eftcci  Vi-^  r»  iiivystisnllng  U  nol  iliin  lo  a  il!r«cl  ac- 
tion of  llic  inagiicllr  lleJil  iI|h)ii  lli«  tk-clric  i.-iim'iit 
jicr  w.  A»  Iho  oiiiiiioii  llmi  rcnchcd  by  Professor 
Kolil  mii»i  biive  bt't'n  lidil  two  or  throe  ypnin  by  all 
who  bave  Klvcn  ijicdDl  allriiUon  to  thv  niallfrr,  it  i* 
iiatdlr  xvonh  whlti-  l..  in.init*  wbnbvr  bis  new  tx- 
pprlincnl  l«  eoncliiKke  in  tlafif. 

In  ptiiiTi  III  eating  witli  liquliJi,  Profi-ntor  Itolli  wm 
untiifUPMfuI  in  bb  main  object,  no  i>tT«ct  alnillni-  to 
the  wdi-knnwn  action  In  meial*  bdni:  ilttecied. 

It  did  apponr,  bowefvr,  Ibat  the  miS"'''-  "cllnc 
apiin  a  (nluijoii  of  siitplMlo  of  linc  of  given  itrriif^th. 
was  ahle  to  protlucr  a  nliangp  In  thp  plopirlc  rondno- 
llTliy  ot  the  DohiUon,  iln"  »i|yi  of  nbitb  (k'iM>iii!>-rI 
upon  the  illrrclloii  of  tbe  niagnelic  force,  ibe  current 
In  the  IInnlJ,  anil  \be  rfegret-  of  roncentrallon  of  the 
Koliillou.  Tliua,  In  n  loliitlun  I<m*  conr^nlrtli^d  ilmn 
Ibat  wtiivh  poiteMPS  the  maxiiniini  elvclric  roiiiliir- 
livity,  the  effect  irai  In  a  i.i'ruiii  ilireelion:  while  tbe 
upponltn  flffpct  WM  pRKluoeil.  uiiil«r  the  same  condi- 
(lon*  of  eiirrt^nt  nnd  niimnetie  forcp,  tn  n  nolntlon 
hnviiiii  a  conceii trillion  g'""''''''"  than  (hat  corre»|ifiinl. 
luji;  to  tbin  ninilinnin.  In  a  gatumteil  tulutiuii  uu 
aimilar cfTocl  wa«  observed. 

Proftwsor  Hoiti  attribules  this  belinvior  of  llm  non- 
uturaMd  solution*  to  a  want  of  boiun^iielt}'  in  tlie 
liquids.  whii:h  brcomn  iiilrKd  up  by  tbe  piiuileruiii"- 
Uve  elwtromftjnietEc  acLiun-  He  niiik«  nflvernl  cn- 
pcrimcnTt  lending  lo  nuppoit  lbl»  opinion.  In  n 
«oJuliou  of  ferric  chloride  fetoniro  /firli-o},  of  ajie- 
dfic  gravit;  iM,  rttr^t'  were  oljlained  similar  to 
those  found  Willi  the  dilute  iiolutiun  of  lulpbili;  of 
alnc.  In  a  thin  layer  of  merenry  no  (.Imllnr  elTe«t 
WM  deteet«d. 

1'be  e;uini nation  ot  Ii<iuid»  with  tbe  vl«w  of  de- 
tecting a  ■  rotalionut  efleel "  similar  to  tbal  olmcrved 
tn  metals  wan  probably  flr»l  nugKentnd  tn  print  by 
Ettingnhauwn.'  Th*  diffimiltlc*  of  the  In  ventilation 
were  obviously  great,  however;  mid  Prufmaor  Itoiti 
nppcam  lo  be  lli«  only  experimenter  who  ba*  yet  nn- 
dtirUfceu  it. 

His  account  of  bin  niiierlmpnt*  I*  ojinn  to  crltici'm 
In  Ibis  rcipncl:  that  It  iit>e»  not  fiivo  sufficient  data  la 
r«sard  lo  int«niiily  of  nia^netit-  Held,  etc-,  l'>  i'nnbl« 
the  r«ftder  lo  detBnnine  how  severely  the  llquliU  were 
teslMl  for  ibn  preseneit  of  Uic  effect  wlituh  give*  the 
title  lo  hi*  Brtlrle. 

)Ior«i>ier.  be  seeinB  to  Imvr  made  a  point  of  placing 
Ills  side-cunneclloni  iiniymineirically,  »o  n»  lo  have, 
itidependviiUy  of  thn  iiiagitet'i  aeilon,  a  eon»lderBUl(> 
'dcrivcil' cii(r*iil,  —  iin  arrauKenn'iii  which  enabled 
hini  to  discover  the  cSei'l  drscribtd  above.  Iiiit  which. 

'  Ain-''t—l   ■••ittm-'li,  H'Jni.  U«fpl'.  1^*1 


on  that  very  account,  hhotiid  be  studiously  avnidod 
In  iccking  (or  th«  phenomenon  he  was  trjiiii;  lo 
detoct. 

l*rofe*«or  Roitl's  iiltimaie  oTiJeci  In  bf^(lnnln!!  this 
invetllgalioii  was  In  detennine  whether  tlie  Iinni- 
verso  or  ' rotational'  effect  would  in  liquid'  corrii- 
upond  to  the  m.'^tnotlc  rotation  of  tiic  \i\iiiiv  of 
I'olai'tiHtioii  of  liicbt.  Ot  connM?,  no  cnncliuiou  what- 
ever  u|H>n  this  point  can  be  drawn  fpioi  the  .icconnt 
given  of  hii  work  nnd  lis  results.  And,  even  If  hl» 
exiHTlmcnui  bail  been  onlirrlysuecesilulln  reve.iHuB 
the  eflcel  Ioo1h<(I  for.  it  wmiM  Im  ncC"»ary  to  exer- 
cine  caution  in  applying  nMnlls  so  obtained  to  the 
case  ut  tlie  rotation  of  li^-ht.  lu  the  li'imil*.  ii>  hem 
examined,  Ihe  parlklej  bare  fiiue  to  fully  ailj«»t 
iheinscltef.  In  position  and  motion,  !■>  tlie  require- 
ments of  Ihe  itiiignerlc  force  and  tlie  ckcirlr  current 
lo  w*bieb  they  are  subjected:  white  in  iht^  plienome- 
lion  of  tight.  a»«iii»ril  to  be-  eleclroniftgiielic  In  char- 
acter, thp  mere  Inerldi  i-l  thi-  psrilcle*  of  the  liquid 
man  piny  an  important  part  in  tbe  action  of  forcej, 
which  are  reversed  a  counlles*  nuuiWr  of  times  every 
second. 

In  tbi!  Comptn  reaihu  of  Sept.  IT.  11^1,  Professur 
Rigbi  sUIes  that  he  bM  foniiil  the  Hall  effect  tn  )>is- 
mutb  to  be  of  tbe  same  sense  as  in  liolil.  but  almnt 
live  thousand  Ittne.i  grcnter  than  in  Uie  Uller  metal. 
He  obUlns  a  very  ninrkci  action  in  bismuth  by  use 
o[  an  iinilnary  !iar-niagnel,  and  bellnvM  that  he  can 
proiiuce  a  perceplii>le  effect  by  the  action  of  the 
earib's  nia^nietiMU. 


JANET'S  THEORY  OF  MORALS. 

The  thtorv  of  month.  By  P.vItl  Jamkt.  Trans- 
lated from  the  latest  Fr«ncli  edition  [by  Makt 
CiiArMAXl.  New  York,  CharU*  Seribntrt  Soot, 
1888.     10  +  (90  p.     S". 

Iv  books  on  othicN  un-  lo  liv  tioliced  nt  all 
in  a  scientific  joiirnnl,  Ihcy  tniglil  he,  as  a  rule, 
safely  claBsifieil  ud<Iit  tbe  hcnd  orrossil*.  No 
lilerniure  deals  with  it  suiijwt  which  would 
SRCiii  lo  be  more  liviug ;  ,vet  no  literutiin;  in,  on 
till:  whole,  more  desiccated  and  dwtd.  lltiman 
conduct,  with  all  its  infinite  variety  of  stand- 
nrdg  and  imjuilses,  wilh  all  its  marvellous  in- 
tcrworking  of  passions  and  emotions,  wilti  all 
its  pressing  und  personal  problems,  conflicts, 
and  obligations  —  what  subject  would  seem  to 
stimulate  students  to  grealf.r  vi>idiifss.  plo- 
turesrjueness,  or  ineisivvuess  of  trcalnient? 
Etery  man  Is  in  bis  own  way  an  ctbical  phi- 
losopher. No  one  cah  escJipc  thinking  about 
the  right  principles  of  his  conduct,  li-wks  on 
tliis  sulijcct  address  the  largest  jmssiblc  audi- 
ence on  the  one  unavoidable  subject  of  reflec- 
tion. And  yet  there  seems  lo  be  some  anbtllft, 
influence  which  drieii  up  even  literary  insUnc 
wbcD  tlwy  appronch  this  theme  and  whlch^ 
makes  even  briliinnt  writer*  vioaiUoini.',    There 
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ia  h&nlly  nn;  liring  KnglMi  writer  more 
Abounding  in  vitalilj:  aod  irit  tlinn  Mr.  Leslie 
Stephen  ;  but  even  he,  when  he  enters  this  cn- 
<'bBnte<t  region.  «eems  benumbed  am]  drowsy, 
»Qd  is  [josiiivety  haivi  to  rend.  ITiere  i«  aaid 
lo  he  no  Aroorieau  Whdier  who  has  imparted 
tnont  inorst  Torcf  to  bia  hIuiIcdLb  than  the  ven- 
crnbln  prc-Hiilcnl  of  WilUiiu)!i  i-ollege  ;  btit.  the 
momi.'nl  he  iiming<-s  hiit  itiiilriiclion  in  n  book. 
it  is  lu,  if  be  gnlhertil  hU  liring  Iluwers  troxa 
usefiil  and  nx>m  noxions  piuitat,  «nil  Inid  Awny 
tbeae  virtues  »nd  vices,  nil  pressed  and  jntec- 
Icas.  in  suceesstve  drawers. 

The  last  work  of  Janet,  whicb  bo  fhinkty 
dMorlh«s  as  his  Magna  moralia,  is  cerUuuly 
H«  little  open  to  tiiese  erilicisms  as  any  book 
of  itM  kind.  It  attracted  nineh  attention  on  its 
lirsL  apiiettranee  In  1871.  and  was  for  some 
yc«r»  uixid  as  a  lext-buok  in  lUrvard  college. 
It  is  now  traniiUtcd.  and  wry  well  tiatislaied. 
for  tlie  use  of  I'rrsiilirnt  Tortei-'K  i-lnssfs  in  Yale 
college.  It  has  lucidity,  a*  t«ir  last  liierarj' 
advUer  would  call  it,  and  is  tiiU  ol'  leurntug. 
Its  tirength  lies  where  the  German  tnaster- 
pieces  are  weakest.  —  in  force  and  variety  of 
iliuitlralion.  It  ia  hiudly  cxtiavag.int  to  my 
ihul  *o  I'li'jir  iiud  picturesque  a  trcaliso,  in  tbc 
butidx  of  an  alert  liijicber.  might  save  the  study 
of  etbic"  fnini  its  almost  inevitable  fate  of 
being  very  drill. 

The  stand-point  of  the  autlior  uiay  be  verv 
briefly  described,  lie  i.t  n  conspicuous  Instance 
of  the  many  minds  who  dejiire  to  he  eclectics, 
hot  whose  he.irts  will  ncjt  prrmil  llieni.  He 
sees  tliat  the  problem  of  ethics,  like  that  of  all 
lir«-Hent  philosophy,  is  n  problem  of  rcw)ndli- 
ntiuu.  lie  Bt^ls  himself  to  comprehend  in  hi.i 
»yiit«'tn  iIjc  whole  range  of  contributions  to 
cUiicjt  in.irte  by  modem  utilitarianism,  but  be 
is  none  the  le>tt  at  heart  a  Kantian.  Tbc 
moral  inn'  of  Kant  H|)|ie]ira  to  him  too  formal, 
loo  atistrnct,  too  empty,  tiud  be  is  repeatedly 
olfering  convctions  and  htippleiuents ;  yet  if 
Ficlite  is  :i  tlisciplit  of  Kant,  su,  in  spite  of 
ftequent  eoutrovcrsy  with  the  mustx-r.  is  Jimet. 
His  first  thrust  is  at  tbc  Iwist-gniirded  jiarl  of 
the  esperiential  metliod.  —  it"  itii-npacity  lo 
diatinguish  between  quantity  nnd  quality  in 
conduct.  Here  he  discloses  with  ease  the  eon- 
tribntioii  which  Mr.  Mill  has  made  to  the  view 
of  eoiuliiet  which  be  believed  himself  to  be 
opposing:  and  we  pas3  Horn  the  recognition 
of  this  di*lin<-tion  of  quality  in  acts  to  the 
principle  which  alone  can  give  quality  to  them- 
Tliis  principle  he  itcliucK  as  their  intrinsic  ex- 
cellence :  and  tlii*  excellence,  in  its  turn,  is  to 
be  Judged  by  the  contTilmtion  of  »t^»  to  Ibe  Dn- 
folding  of  the  best  in  man,  — of  hin  n-al  jieraon- 


ality,  his  reasonable  will.  Thiin  we  find  before 
us  the  moral  dynamic  of  a  completed  life,  the 
conception  of  an  cud  in  whicb  happiness  and 
excellent^  sliall  coincide,  —  in  short,  a  moral 
ideal.  This  discussion  occupies  Uic  Brat  of 
three  divisions  in  the  treatise.  The  lw<(  re- 
maining l>ooks  unfold  this  fundamental  con- 
ception ill  its  relation  to  outward  ManilHrds  of 
duty  and  to  inward  laws  of  life.  They  prctceed 
with  gri-at  clearoMis  and  almost  with  rivacity 
of  trealuieut,  and  invite  us  in  somewhat  frag- 
mentary fnsbion  to  a  great  variety  of  problems, 
both  of  metaphysics  and  onsuistrii-.  which  we 
cannot  here  consider. 

Retnri)iug  to  the  main  contribntioD  of  the 
book  to  the  theory  of  morals,  the  present  re- 
viewer has  no  controversy  to  undertake  with 
its  evident  purpose.  The  ideal  aim  «hieh  it 
presents  is  not  statiil  wiili  the  fmnkneas  of 
Grut4'.  iir  with  the  fnlneSK  of  Green:  yet  it  is 
as  phiin  with  .lanct  as  with  Groto.  that  man 
is  essentially  '  an  ideal- making  animal.' '  and 
as  certain,  though  not  so  plain,  with  Janet  as 
with  (ireen,  that  the  development  of  the  moral 
ideal  ia  a  personal  and  inward,  and  not  a 
social,  evolution.'  What  wo  shall  here  with 
some  diffidence  suggest,  however.  Is  the  highly 
technical  character  of  all  these  treatises,  and, 
inileeil.  of  the  whole  range  of  etbicst  litertiturc. 
We  repent  th<-  iinpi'essiou  with  which  we  licgnii 
this  notice.  Ilen^  is  a  subject  which  deals 
more  directly  than  any  other  with  the  rt-ul  and 
daily  rebtions  of  life:  yet.  as  we  have  just 
now  tried  to  describe  the  purport  of  a  remark- 
ably ludd  book,  we  have  found  ourselves  forced 
into  the  language  of  speeialiata,  and  away  from 
the  methods  of  practical  affairs.  It  is  quite 
]X>ssible  for  a  man  to  be  a  higbly  trained  moral 
philosopher,  and  yet  be  a  powerless  adviser 
concerning  a  specific  moral  problem,  so  far 
rcmovol  has  been  tlie  seienot'  of  right  conduct 
fVom  the  subject  with  which  it  is  supposed  to 
deal.  Now.  we  maintain  tlial  a  acience  of  life 
shouhl  frankly  take  its  start  from  the  data  and 
the  problems  of  life,  and  should  proceed  in- 
ductively to  analyze  and  classII^F'  the»e  data, 
and  to  discover  what  may  be  their  law.  The 
literature  of  moral  conduct  may  be  at  present 
divided  into  two  distinct  classes.  —  the  hooks 
which  deal  with  theory,  and  the  vast  and 
rapidly  growing  literature  which  deals  with  the 
practical  conduct  of  social  lilb.  This  lalt«-r 
department  ia  largely  the  growth  of  the  last 
few  years.  It  may  he  ealh'd  ethical  aociolog>'. 
It  describes  the  dniies  one  ones  to  bin»dr  and 
to  sociely. — thcduties,  or,  in  tbu  esse  of  l*ri>- 

*  Glut*  (in  mrimL  Idmb.  p.  44.  It. 

•  T.  it.  tirtni.  lYDtofoninia  u>  tMm,  tlO.  pp.  IW,  Wl. 
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fmitot'  Sumner'a  little  book,  iho  absence  of 
diilivii.  iMlween  social  classes ;  tlie  (irobloins  of 
cliar'ny.  tfnnit>rat>ce.  and  all  the  varied  aspeol* 
of  nmrnl  n.>rorm.  Now.  bclwi-tii  tlu-se  praeli- 
cnl  n|ip1i('Blii)ii.->  ijf  ollii(^»  nrid  l.liu  htiuks  on 
pllitcal  tlii'oiy  llii-n-  lien  an  iiiibrid^u'il  clnLstii. 
The  maxim  of  K.inl  gi-t*  ample  illustration; 
"  Ideas  without  content  art-  empty;  olis(?rv.v 
liop  wilhoiit  ideas  if*  blind."  '  When  swciolo- 
gisia  approach  any  theory  of  moral*,  they 
exhibit  an  almost  liidicroua  Ignorance,  as  nhen 
Professor  Siiinner  interprels  sjinpalhy  in  the 
npiril  of  unconscious  ilobbism.  When,  ou 
the  other  hiiiid,  n  siudonl  of  the  rnetapln slew 
of  moi'als  n|)jii'Ottclu'!t  a  pri)l>!i'iu  of  prat-tical 
condriot.  be  i^  apt  to  licid  liix  Ian'  iinrnfunin};. 
ficre,  IticD,  it  winild  Koimi,  i^  kii  opjiurluiiiLv 
for  what  may  he  l'nirly  called  India-tivft  cllii<!K. 
It  is  not  the  method  which  eommotily  daiiiiK 
this  name,  and  which  simply  means  the  c\cln- 
aioii  of  any  evolution  of  person n  11  ly ;  it  is 
the  construction  of  a  theory  of  ethics  from  ati 
examination  of  the  facts  of  social  life,  the 
diita  of  philanthropy .  the  testliuony  of  Ideal 
aim?>.  Ihe  characteristics  of  moral  [>erBonalitie8. 
Thi*  would  Iw  a  inetliod  of  eth!c»  which  voald 
be  consinntly  cloae  to  life,  and  nhicli  would 
gather  U|i  ihc  real  iMnes  of  (»>ndiict  Into  their 
higher  signiScJmcc  und  tendffnoy. 

I'"iu\ir*  G.  Pkahoov. 
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Baeieria.  By  Dr.  AxTotsv.  Maoxiv  and  GKoaait 
M.  SritBXKrno,  M.D  .  K-K.M.S.  NVw  York, 
irr,r.rf,  1883.    10+U  +  4m  p.,  lapl.  ilhHtr.   8". 

Tills  iiorlly  and  handsome  volume  uill  be 
i-ea<l  with  iiili-n-sc  hy  all  who  liavi-  followed  the 
painslakiiig  and  llioioiigh  work  of  Dr.  Stern- 
berg during  the  lust  Ihrei- or  four  years.  To 
him  iH'loiigs  the  credit  not  only  of  having  tranit- 
lnte<I  am)  pnblishucl,  in  IHSu.  Magiiin's  useful 
liook  (in  tile  bncteriii,  hnt  of  having  npplied 
himself  with  tirclesit  devotion  and  very  consid- 
erable success  to  the  actual  work  of  laborious 
researches,  often  made  nndcr  discoui'agiog  cir- 
cunislances.  and  with  little  genniue  sympathy 
from  Ilia  fellow-comitrymen.  Dr.  Steriiberg  is 
at  Ihfi  head  of  the  American  school  of  working 
bacteriolugista.  If.  Indeed,  he  is  not  its  otdy 
member:  tto  Ihut  any  work  coming  from  hb 
pntcliiied  hand  should  meet  with  a  hearty  wel- 
come. 

The  present  volnnic.  which  migjjt  well  \>c- 
ealleil  a  handbook  of  hacleriology.  ia  raado 
up  partly  of  Magnin's  older  treatise  referred 
to  above,  and  partly  of  new  material  supplied 

*  Erllik  der  Mdch  nnnina,!,  <i.?4,  llATif'iitlolii, 


by  Dr.  Sternberg.  Magnin's  account  of  the 
morphologj-  nn<l  the  plijsiology  of  tlm  bacte- 
ria, covering  one  Imndrrd  aini  lifly-two  pnges, 
is  preserved  intact.  The  rest  of  the  older 
book  is  omitted  ;  ami  in  its  place  we  have 
four  ■  parts '  written  by  Dr.  Stcrnherg,  and  dis- 
cussing res|«'Clively.  'Technology,'  'Germi- 
cides and  antiseptics,'  *  Bacteria  in  infectious 
diseases,'  and  'Bacteria  !n  snrglcal  lesions.' 
These,  taken  together,  make  up  more  than  one- 
half  the  book. 

Of  Stagnin's  work  it  is  not  needftil  to  !<|ieak. 
Ills  book  is  familiar.  We  may  turn,  llien,  to 
the  jiarW  pi-cpared  espnrssly  by  the  American 
author.  I'nder 'Technology*  we  have  a  suc- 
cinct but  clejir  account  of  tliC  various  meth<xls 
of  <'olleclion,  of  culliv:ilion,  of  staining  and 
of  pliolographing  the  bacloria,  and  of  the  al- 
U^nuation  of  virus.  Of  most  of  them  the  author 
speaks  IVom  experience  ;  and  this  chaplcr  will 
i>e  of  the  utmost  value  to  the  student  und  the 
investigator.  Of  course,  in  a  subject  like  this, 
intricate  and  refined  to  the  last  degree,  aetual 
'  personal  guidance  is  esMMitiat,  or,  at  least, 
highly  desirable :  and  we  believe  that  Dr. 
Sternberg  has  gi^en  enuugii  of  the  teelirtology 
to  help,  bat  not  enough  lo  harm,  the  student. 
UniJerthe  he.td  of  ■  Photography'  (p.  VM) 
the  author  says. — 

'■  II  in  bill  fair  t«  Buy  lliat  HalUfncLory  resull«  ena 
only  be  '>bUiiiii.-d  by  ilii;  exiH-iidllurr  t'f  n  considorublo 
sriioiiiii  ut  lirij'-  hihI  muiiey.  u"  the  work  iuii!ii  bo  ilonu 
with  high  fKiwrti.  »tid  till!  IMiiikmI  diffiuullivs  fa  ha 
ov«rei)ni«  are  by  no  iiu'uiia  liicuii»idurable.  The  illus- 
trations ill  the  (iresuiil  v-iIuihh  msy  lie  InkEii  >.i  (air 
»ample«  of  whM  may  be  aci-urni>1i«btMl.  und  il  will  b« 
round  easier  to  crliicKe  ilieitH  ili»ii  tu  iiaprovi-  upon 
iliniii," 

The  plates  are.  indeed,  of  an  tinusnally  high 
order:  the  heliotypea  of  human  (yellow-fever) 
blood  being  something  remarkable,  and  not 
likely  lobe  improved  upon  at  present. 

Under  the  head  of  '  Germicides  and  antisop- 
lics'  we  obseri'e  at  the  outset  (p.  Sin)  the  ToU{ 
lowing  conB]>icuous  fingcr-|TOiil :  — 

"  If  11  wnre  provnti  lliM  iJie  Infectious  charaetur  of 
every  klml  of  lari'i'tlvR  mai'rial  .leiieiKlMl  upon  Ib» 
presflnen  of  a  npnciHc  ilvliie  Ri-rm.  xt  lis*  bSUl  ihuwa 
to  be  Iriie  In  lae  ca<c  at  certain  klnijs  of  Inffcllva 
material,  gfrmlritle  and  dUMfrtant  wenl<l  be  synony- 
mous tnniis.  Allhoiish  thU  has  not  Ixtcn  proved,  it 
Is  ■  sljtnllcant  fact  that  all  of  Iho  dlnlnfeciants 
Oltahlisheil  value  have  been  ihown  by  lalinrsL 
expcrlmrnls  to  be  polcnt  gcrmlcMe.*." 

Numerous  original  exg^eiiments  are  here  re- 
corded :  and  the  author  agrees  with  the  oth« 
authorities  in  giving  little  germicide  value 
must  common  disinfectants,  and  in  pointing 
out  the  o.ttraordluary  efltcacy  of  mci'curic  l^ 
chloride. 
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!Vii<Ic«  n  ilozeii  nr  so  of  |ngvM  dvvoiatti  lo 
(In-  f'dr  of  the  •  Biic-tori!!  in  sttrjiionl  iMidim,' 
Aiid  tinvin};  chiefly  :i  mvilioiil  intrrf.'st,  llic  iv«t 
of  the  liook  is  devoted  to  a  long  and  circfiil 
trentmeot  of  the  'Bscterin  in  infeelious  dis- 
eases.' and  to  the  literature  of  bscteriotogj. 
These  and  the  part  on  'Technologj'  iiwlude  the 
cream  of  the  work. 

At  tliu  .ilarl  till-  iitillior  inci<)en tally  draws 
n  itiibtlc  ili.tlinvliiiii,  wliioh  tnaj'  or  may  not  Im) 
jEcnernlly  iirwiitalili;  ((i.  2SS),  — 

"  Tlie  prHi-tlval  roHill*  of  nilologieal  *iiiilli>«,  to  txr 
na  the  ]ir«ii'riT!(iTi  mid  ciirn  of  ilitoiw-  sra  oiiwrnetl. 
xtv  lllwlj  [»  bp  miirli  Krnitl'^i'  thnn  thii>«  which  )i*vit 
t)Mn  gtlfli^tl  bj  tlin  |>aUioloffi!itii;"  — 

adding  directly  in  a  tone  of  liberal  congerra- 
tism.vhich  no  one  (.-.in  help  admiring,  espedally 
aa  it  coim-a  (h>m  one  who  ia  in  the  Adraocinf; 
column,  — 

"uid  If  ihc  time  txct  comes,  u  now  kccrii  not 
Impmbnblc.  whon  wc  pan  nay  with  <Miiflil«iep,  Inrcc- 
lloiB  dlx-niH-i  »rp  panuiitic  dlacatc*.  wciiiciiie  will 
hnte  iTtubllsliPil  llnplt  Upon  a.  HlrntlQc  founilittioii. 
But  lhi>  ;<>t)(Ynliiall»ii.  which  *ome  phjvklons  think 
i*  juitinril  tvnn  HOW  by  llip  experitnv'ntaJ  evidence 
wiiidihm  lifpii  so  rupidly  afcumiilalioK  Juritig  tlie 
put  ilrcnile.  wouiil.  iii  ilie  opinion  of  Ilie  writer,  be 
premature  In  the  piespnl  ital*'  o[  seieiiee.  Anil  for 
Ibe  present  it  «eenii  wiaer  to  encoum^  luldiUoiiitl 
re>earche>.  rnllier  than  lo  Dlieinpc  lo  I'eDeraUut  truin 
the  dnta  at  )iiin<l.  .  ■  ■  Tliose  wh"  have  bad  th«  luusl 
experieuee  in  this  ililllt^ult  flelil  ot  invettijialion  nrv 
commonly  the  most  crilienl  and  exnctiuK  with  refor- 
ance  to  tlie  ulle^jfTd  iliseuvfrie*  of  cilherfi.  ' 

Dr.  Sti-'niU-rg  «(-cs  cli.-arl_v  wiougli  that  one 
of  Um!  most  inlvresliii^  t1i<H>rt.-ti(.-:d  iiiieslions  in 
thiswholr  ttnlijcct  whicth  remains  still  unsolviil 
ix.  bo<r  iloe4  inociiliition  or  vaM'innlion  protect? 
or,  in  his  own  wonls.  what  is  •'  the  rntionnle 
of  the  immanity  prodnceii  )>y  proti-ctivp  inocii* 
lations?  .  .  .  Itecovcry.af^r  inoculation  with 
attcnuatctl  virus,  is  more  easy  lo  nndcrsland 
than  is  the  subsequent  protection"  (p.  211). 

Leotarers  n|K>n  the  subject  often  pas*  lightly 
over  this  |KiinI.  and,  by  a  comparison  with  a 
fermc-ntaliuii  in  :i  barrel  of  cider  for  esamplo. 
iMiy.  '■  Ami  jiint  n«  u  barrel  of  appIe-Jnlce  can 
fenni'iit  but  onei'  nndt^r  the  same  ^vrm,  so  a 
man  nminlly  tiiw  tin-  «m»lt-|Kix  bnt  once  :  "  Itic 
idea  being  implied,  ihiil,  a*  the  alooholic  fi^r- 
mcnt  ha«  ealcn  np  it*  fiiotl  in  the  baiTcI.  c»  the 
hypothetical  sm.ill-pnx  plant  ha»  taken  onl  nil 
the  available  fowl-mate rinl  from  mau,  its  living 
prey.  Fasten r  maintains  a  position  like  this: 
while  Sternberg  denies  that  it  is  a  satisfactory 
explanation,  aud  brings  forward  a  lengthy  ai^ii- 
ment  in  opitosition.  some  of  the  points  of  which 
do  not  Neem  lo  us  vrcll  taken.  It  la.  however, 
the  Mutnci<mt  unil  fatal  objection  to  the  line  of 
thought  outlined  above,  that,  while  the  l)an«t 


of  apple  Jiiii-c  is  3  not-living  mniium,  ihe  liv- 
ing organism  is  uixlcrgoing  eonct.^nt  repair,  is 
even  growing  (in  tlie  technical  sense)  till  death 
comes,  and  is  therefore  no  Used  quantity,  cither 
in  pom]>ositjon  or  condition.  Dr.  Siernbofg 
would  itolvc  the  problem  by  considering  the 
acquired  protection  to  be  a  *  tQlerance,'  a  '  re- 
affttance '  of  the  prolO|>lastn  to  the  new  condi- 
tion; e.g.  (pp.  HH-iVJ),  -'dunnjt  a  nun-ratal 
attack  of  ooc  of  the  spe4:iflc  di^^uaiivii,  tbc 
cellular  clonients  implicated,  which  do  nut 
succumb  to  the  dMtiuctive  influence  of  the 
poison,  acquire  a  tolerance  to  this  )>oison." 

Tills  would  cs|>Uin  a  Icmjwrary  immunity, 
— would  prevent  a  patient  from  'giving'  the 
diseaM  to  himself  over  and  over  again.  — bnt 
would  not  explain  a  llfeloitg  immunity,  aluce 
new,  and  |>erhapji  non- tub- rating,  non-reaiating 
cclU  KTv  being  conxtnitlly  proi)iiiv<I  from  lh« 
old  oneit.  The  cclU  which  !ic:tnntly  Jtutfcred  are 
therefore  »upposc«i  by  I>r.  -Sternberg  to  "ac- 
quire a  tolerance  to  thi«  poison,  which  ix  Irana- 
raissibic  to  their  progeny  and  which  \n  tlie 
reason  of  the  exemption  of  the  individnal  from 
nuure  attacks  of  tiK'.same  disease." 

This  hypothesis  ia  certainly  dear,  and  it  is 
only  hefo^:ged  by  Uie  author's  llluatration  ( ?) 
<lruwn  from  budding  and  grafting;. 

En  view  of  the  fact  that  bacteria  are  now 
believed  to  do  their  work  largely  by  produeing 
a  genuine  not-living  jioison  which  alfcetJi  the 
living  cells,  Ibe  following  is  of  interest :  — 

"  Tlie  tolerance  t*  narcotics  — opium  and  lulineco 
—  and  to  corrunive  jioisuiui  —  arsenic,  which  letulta 
from  a  gradual  iticreaae  of  doae.  mn-j  be  cited  M  ati 
example  of  aL'quireil  (oTcraiKe  by  living  protojilaun 
to  poisons  which  at  Ibe  otilMI  woiilil  have  been  fatal 
la  much  Mii.illcr  tluse*. 

"Thv  jinmiinlty  which  nii  iiuliiidual  enjoys  (ram 
■nj  iiiirrieulariltiteave  iiin-t  be  liM^lted  upon  as  a  power 
of  reBlstanc*  poswsfie'l  by  tbe  rellitUr  dements  of 
those  tisHiits  of  his  body  wlilrJi  «i>ii)d  ]ri«ld  to  the 
inllii«iic('  of  the  j.olson  in  lli«cnsouf  an  impri>tiwt«l 
penon," 

The  reader  lauat  recollect,  however,  llux- 
ley'a  dlacusalon  of  •  aquoslty  '  and  '  horologi- 
ty.*  and  remember  that  ia  such  sentences  aa 
the  following  wc  are  doing  little  more  than  for- 
nmlating  our  igiturance  :  — 

"Tbenttlntsnceof  Uvlii2  tnoller  .  .  .  Itapcoperty 
ilejicnilliig  npon  vtlaltly." 

The  question  is  often  raisocl.  Where  do  the 

Iiathogeuic  bacteria  ooiiie  from?     Ur.  .Slern- 
lerg  says  iu  this  contiection,  — 

"If  *u  »nppoie  ibsi  under  certain  circum»t*nce^ 
the  conditions  relating  to  eniirunment  approach 
thoie  which  would  be  found  nitliin  tlM  bwtj  t.f  a 
living  animal,  hc  eun  easily  understand  how  anilcro- 
nrsaniiin  which  has  adapli'il  itself  lolheaofioitiKtloiis 
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tnaf  bpciitnir  n  pittJioKriiic  nrganlim  wlicn  \>j  uny 
choiici!  It  U  inirudiici'il  Im.n  iIir  rlrciilnilou  of  tiicft 
>n  iiiiimal.  The  ciilluip  fiiiiil — blooil — and  lein- 
pprnliiri!  bpjng  (iivonil)U'.  It  1»  only  h  qitctllon  at 
•Hpiriorlty  by  viul  rMisliiiictf  on  the  one  hnnd,  or  by 
reproduetue  activity  on  ilio  fllifir. 

■■Tli.it  liariiileis  .ipFcieii  of  bncierin  mny  develop 
pnlbogeiiii-  prnfiertiTi  in  llie  manner  Indicatei]  »e['ni» 
eitreinely  (irobable:  and  we  tJiould  a  f-rlori  eipect 
that  iiicli  «  result  would  oecur  iuc)re  freijucnily  in  the 
Irvipicii.  wbere  the  elcviiteil  leuiperaliire  niid  nbun- 
dniieu  o(  oraiiiuk  jmbuliim  [unilxb  ilie  (nvornble  eon- 
tliliotlB  nKjuirvrl.  In  lliis  way  we  iniiy,  prrlinpl, 
expUin  Uie  (iriiclu  o(  upideiniL's  of  |>{>i1ileiiil:il  dit- 
eaoei,  Bueh  a»  jvtluw-leirr  niid  oholeni.  1(  ilicao 
dite^iivs  dti  [iF't  at  lliv  iirrBent  day  originate  iu  tin) 
manner  Indkaled,  tbey.  at  all  eveiii>.  liave  tUelr 
IieriiiauuiLt  fttiidiiifi*  place  Iu  iropieat  coun tries.'' 

Mutib  spiide  U  iJrojK^ily  ik(\xiUTl  lo  the slntti» 
or  wieocf  rognnJin);  the  imiividiiiil  diseases, 
and  the  trciKmcnt  or  tlicio  by  the  author  ia 
highly  satisfHctory.  Tbc  volume  closes  with 
an  admirable  literature  of  Ihe  subject,  for  which 
all  students  will  thank  him.  But  in  another 
i-<tiilon  he  should  ."KJd  InroiiuaUoii  as  to  where 
till*  im|)t!rB  of  K.  C.  Hansen  can  be  found.  It 
wiiiiUI  be  belter,  also,  logive  Ihe  liUea  of  Ger- 
tnan  piiper.i  throughout  iu  the  Gcrumii :  and  it 
surely  in  us  Tie«lful  to  itit-nlion  Seliwann  iind 
KuUiug!wC'iigniur<l  d«  Liitoiir,  wliilc  tlie  fiiilure 
tu  record  the  tran.tlalinu  of  Sehutwnliergcr's 
work  is  a  serious  oini»sio».  Aside  from  tiiese 
and  other  in«ignilie»ui  nnd  pardonable  erroi-s, 
the  bibliography  is  very  satiBfactory.  The  al- 
phabetical arrangoment  whioh  has  been  wisely 
adoi>tL-d  has  one  slight  disadvantage  :  we  miss 
Ihit  striking  evidence  of  the  growth  of  the  sub- 
ject, which  a  chronological  arrangement  audi 
fl«  wti*  employed  in  the  trnnftlatinn  of  Slagnin'n 
hook  in  I.S^O.  auil  which  wiut  in  this  rc^sjxict 
impressive,  gavu. 

On  the  whole,  liii*  iHiok  is  th<;  most  prnc* 
ticaU  the  moU  eomplele.  and  liic  most  useHil 
which  we  |>osses«  »pt>n  the  subject.  It  is 
both  a  storehouse  of  pritieiples  and  a  hand- 
book for  the  laboratory.  If  a  physician  or  a 
Rtuileut.  a  biologist  or  a  pathologist,  can  have 
but  one  book,  this  one,  becaiisf  of  its  lucidity  of 
•lyk;,  it«  cool,  cautious  tone.  Its  hrt-a-Jtli  and 
yd  il«  comprehensiveness,  and  particularly 
bccsiuse  of  it»  i.-xcelk-nt  illustrations,  in  oiu- 
phiitieally  tht^  one  lo  get.  It  i«  dei'ply  lo  he 
regretted  that  Dr.  .Stcrnhtirg  ctiunol  be  kept 
busily  at  work  iintlcr  ev«ry  favorabli-  eoniHtion 
at  the  ffn>cnse  nf  a  country  to  wlios*-  service 
hla  lite  has  been  devoleil,  nnd  thai  he  is,  on 
tlie  contrary,  obliged  to  write  sentences  so 
melancholy  as  these :  — 

"  All  tbtB  is  .vtiuitteiJ,  anil  the  experlincut  U  iu- 
tntdueed  miunly  local!  slteiitlou  luamntioit.  nbkli, 
arafull;  applied,  thuulit  euable  us  to  solve  Iho  que*- 


lioa  M  to  Ili«   pat liOf.'e tlie  t6U  of  tills  luiurucoccus. 
Tbe  writer  Iiail  mit[>|ii<d  out  for  Iilnuelf  a  aeries  ot 
«xn«rliii>^iit*  In  tlii»  illtecltuii,  and  iiiaiiy  oiLera  relat- 
ing to  «tlul0j{ical  questlotm:  but  ejKuiiittiiiie«s  hava' 
not  been  favurabls  lor  ilio  prosecution  o(  I'Xiwriujea'v 
tal  work,  ant)  b«  (tud*  blinsc If,  >oiiiewlint  reluutaiiiljj 
nngaged  In  a  revl«w  of  iIki  tlvld,  when  It  would  bU 
tuT  nii>n^  to  Ilia  taste  to  tiit'Triigiii>»  nature  by  Ibe  ex-' 
jierlnicnlal  niclbo<l,  anil  tlius  to  aid  dlr«rlly  In  tbS 
solution  of  these  Interesting  probleuia"  (i>.  4*7). 


SCIENTIFIC  UNaVISTICS. 

IntgrniUionale  ztiltehrift  fiir  allgrmiine  utrachwin- 
ttt'cho/l.  Uernuse^geben  von  F.  Techmer. 
Hoft  i-  Leil<iig,  Ifarth.  1884.  16-1-258  p.,  7  pi., 
illustr.     8°. 

This  new  journal  apiioars  with  an  cxt.'rilent 
though  only  partial  list  of  eoutribuloi's,  repre- 
senting various  nations  and  lungua^ccs.  The 
articles  may  be  in  Gi-rmau,  Knglijh,  french, 
Italian,  Latin,  and,  under  exceptional  circum- 
stances, even  in  some  oilier  iunguiige  ;  and  the 
international  cliaructer  il  is  meant  to  have  la 
perhaps  the  beat  jiialiflcation  for  its  existence. 
The  editor.  Dr.  T'eclimer,  privatdocent  at  Leip- 
zig, Im.*  previously  published  a  work  on  pho- 
iii-tic)i :  and  the  most  noteworthy  article  in  thin 
niinilicr  in  one  by  him  on  the  same  iiuhjccU 
Mo»l,  if  not  all.  of  the  Other  articles  might  well- 
enough  have  been  published  in  alrwuly  exist- 
ing journals.  They  are  alt  in  German,  except 
two  in  Hnglish  (logetlier  occupying  some 
twpnly-two  pages  out  of  over  two  hundred  and 
fifty)  and  one  of  about  four  pages  in  French. 
The  writers  are  1*011  (Hinleitung  in  die  all- 
gemeiue  sprachwissenschaft),  Teclioocr.  G. 
Mallery  (Sign -language,  largely  a  reprint), 
Fri*!drioh  Muller.  Max  Miiiler  (a  sliorl  article 
in  German  iin  a  Vedic  name  which  be  supposes 
to  be  idcutical  with  our  word  '  zephyr,'  and  to 
have  bei-n  c)n^inal1y  a  mime  for  thi- setting  sun, 
Jicphyr  meaning  the  west  wind  as  coming  from 
sunset).  1..  Adam  (D'"  h'  catfgorie  du  genre), 
Saycc  (The  person-indings  of  the  Indo-Kuro- 
[tean  verb),  and  Ilruginnnn. 

Techmer  has  two  articles, — one  devoted  to 
the  analysis  and  synthesis  of  audible  speeoti ; 
the  other,  to  tlie  transcription  of  sounds  :  both 
acconiiiauied  by  illustrative  figures  and  Ijdiles. 
Till'  former  is  intended  to  giic  brielly  what  ia 
known  on  tlic  subject,  and  to  atUl  new  contri- 
butions. The  treatment  of  vowels  is  what  la 
likely  to  inU'rt?nl  phoiii-ticianii  most  in  thi« 
latest  work  on  Ihc  subject.  es|>cciatly  its  posi- 
tion with  rcganl  lo  the  Kngliali  school.  It  tnusi 
occasion  surprise,  not  tli:it  the  Knglish  s\-8t«in 
is  rejected,  hut  that  the  argimienls  against 
It  arc  so  brief  and  insuflicicnt ;  hardly  any 
thing  but  Bell's  work  being  considered,  whil« 
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oth«r»,  wlio  havi*  cututiik-niblv  mtHlilb-tl  Ik-II's 
Kykt^m.  are  [ir»(-tii.'n1ly  i<;iioiir').  Svrcct  oiiglit 
to  Imvf  rccfinil  niix-fiil  intention  ;  ami  Sicvcre 
Kiircly  <irst'r\'cii  more  than  s  wirl  footnote 
')"3'in?  tlint  tli<?  first  riJition  of  his  book  on 
plionclics  hail  treated  botti-r  than  the  second  a 
certain  class  or  vowcU.  The  voncis  meant  ha vt? 
not  vet  been  fully  observed,  but  the  Russian 
ier;/  is  one  of  thcni.  Obaervaliona  made  sev- 
eral vears  ago  lii  Luipiilg.  and  renewed  vtry 
recently  in  Boston  by  the  writer  of  ihi*  noiiec. 
on  the  !(Dund  in  i|ue«tio:)  uh  |>roiioi]ncc^l  by 
native  KuHHinn*.  are  dccidntly  opposed  to  the 
Ilieon' iu:c-c[ia-il  by  Tct;limcr;  and  Teclimcr's 
own  hardly  sccra  to  faror  it.  That  theory  as- 
sume:! Hint  the  sound  is  produced  by  u-position 
of  the  tongue,  and  i-position  of  the  lips,  while 
the  English  system  makes  it  a  vowel  formed  with 
the  touguc  in  the 'mixed'  position.  In  the 
present  state  of  vowel-aualj-ai*.  a  (jorrect  ac- 
count of  this  souiii)  ta  of  great  Imporlunci-.  and 
vowels  of  the  kaino  elsuts  Ibnii  one  t>r  L)ie  niiKtl 
marked  fcaliireH  oftht-  Knj^tlHli  schi-mc.  Now. 
Tcchmer  him^t'iriwj'B  he  h.ix  only  bt-en  nMe  lo 
ol>»en-c  a  special  form  {npitliirl)  of  this  clas" 
of  vowels  :  namely,  the  Itiis^ian  ^^iind  :  and  this 
he  marks  as  formed  nltti  partially  passive  lips, 
like    Knglish  vowels,  and    (sometimes  only?) 


with  Kit  approach  lowsn)  miiUen  xHngtitartikw 
tatioh.  This  comes  \-cry  near  Ihc  KugliiJi  de- 
scription ofthc  sound.  'Hie  whole  ofTochmcr'K 
article  is  less  clear  aifi  less  interesting  tbao 
Siflvors's  work,  anil  makes  the  impi^ssion  of 
restini;  more  on  theory  than  on  unprejudiced 
observation  of  ucUihI  itpM-cb.  To  put,  for  ex- 
ample, <t  in  the  centre  uf  the  vowel-scheme 
must  seem  to  many  ])boneiiciaiiH  a  fiindamen- 
t«l  error.  .Still,  the  arltcte  contains  mudi  Unit 
i«  valuable,  and  ix  not  lo  be  negkctcd. 

The  ucom)  article,  that  on  tJic  graphic  rep- 
rcMntAtion  of  speech -sounds,  is  ojien  to  otijcc- 
tton  for  the  same  reasons.  The  account  of 
English  e  in  err.  and  u  in  but.  certainly  needed 
Jnsliflcalioo.  They  are  represented  as  some- 
what incomplete  varieties  of  a  sonml  to  be 
classed  with  (leimau  o  and  ti, — a  statement 
which  can  oidy  be  aece|)t'.'d  by  one  who  af;rees 
with  Techmer  aa  to  tb<,-  place  of  a.  if,  litdeed, 
by  any  OIK.  Ali>o  the  Kntfltati  anil  Amuriean 
r  sound  on^ht  to  have  bucn  i^refully  diit- 
tinguished  from  the  rollod  or  trilled  r'a,  as 
_Sic?cn»  has  done. 

If  the  Journal  lives,  it  will  certainly  contain 
much  valunhio  matter.  It  is  only  to  be  feared 
that  its  rivalry  will  injui-e  others  already  cstati- 
lisbed,  such  as  Kuho's  Ze'U»chrifi. 


INTELLIGENCE  FROM  AMERICjiN  SCIENTIFIC  STATIONS. 


OOVEBNMBNT  oaOANIZATIONS. 

ZNvInion  qf  th«  Facifie.  —  'Vhi*  illvtittoii  Include* 
those  paru  of  CHJilomlH,  Oregon,  and  Washlnaioii 
Terrilory  the  draliia^  uf  which  duwn  lo  the  Pacific 
Ocean.  An  cxccpilon  1>  llie  hvw'n  Ftirk  «(  the 
Columbia  Rivvr,  which  Tile's  within  UiH  UmiU  o( 
Die  Great  Daslii. 

Tliv  work  tiiiilerlaheii  hi  this  division  is  dtvliled 
Into  two  cloitcs;  vU.,  lliumTestiEatiouof  [he mining;- 
Industrie*,  and  Ihn  sludp  of  llic  volcanic  rock*.  A« 
preliuiiuar7  to  (h«  Utter,  U>iK>2ra|)liic  wnrW  Iiu  tioen 
carried  on  for  two  veiuuiia  hi  nurlheni  (.'aliforula. 
SnmiT  of  the  detail*  ol  thii  wori;.  In  Lhu  vichiity  of 
Mnunc  Sh^la.  have  .alcvuily  iiccit  piibhahcd. 

Eia  mi  nation  uf  ([Uioltdll  ver  il«po*i  tt. — 
Mr.  George  F.  Becker  and  his  as»isiaiit«  hav«  bei-u 
eogagRd  In  an  fnintniitiiia  uf  th«  quickiiUcr  dcpus- 
iU  oi  Clilironiiu.  Uurinit  liio  n^uon  at  \S&  Mr. 
Becker*!  iicnonal  aUentiuu  has  teen  dcvolinl  to  in- 
TCttlgatlon*  hi  Ibc  vlirinilf  of  Sulphur  Bank.  In 
Auput  a  trip  na*  mndit  In  the  Nnrlh  Fork  of  Cliche 
Cre*k  and  U>  Lrm-cr  L«ke,  lh«  only  loealil.ies  In  Ihal 
icctloB  where  fmiltKcrom  Wral^i  occur.  Tiie  UHcf 
part  of  Aiigiixt  and  early  part  of  Sepleniber  wer« 
Hpvnt  in  111  IB  aectioti  lu  order  to  complete  the  map  of 


ibe  Clear-Lake  region  of  CaltfomU.  Returning  to 
Sulplmr  Bank,  soanding*  ot  the  lake  wcr«  uken, 
and  the  litiai  examinatlcmi  of  Uie  mines  made,  after 
which  litn  parly  ri^turund  to  San  Fnrtcisco  to  pre- 
]>aiv  for  Ihe  uiiiier's  nlDc^work. 

lu  the  Kew  Idria  dixtrict,  lopupaphle  work  In 
connection  wiib  ITr.  Becker'*  wwtk  wa*  carried  on 
lliroiiehoiil  the  niiole  »Ruun  by  )(r.  nofTmano-  The 
(urvcT  vx»  made  m  Itli  the  iilino*!  care,  and  In  great 
detail.  Contuar  lines,  eiglily  fe«l  apart  Teiii<-ally, 
wore  mn:  and  SntcrTiiedlaie  focty-fooi  wnionra  w*ro 
InteTpolateil  by  mean*  of  •lape.nieaiuremcnts  In  the 
suapor  paru,  and  by  running  currcs  lu  Iho  more 
lerel  portions.  Tiie  entire  area  anrreyed  Incliidea 
twelve  tquare  mile*,  and  tlie  Oeid-work  forthr-IMap 
waa  coRipleteil  eirly  in  )SS4. 

<!eu  logic  work.  —  Mr.  Turner,  under  the  direc- 
tion of  Mr.  Brclier,  ua<lPr(oc>h  an  examination  of  th« 
region  hi  the  vk'iuUr  u(  Kcoavitte,  allcr  a  lilp  from 
Clcir  Ijike  to  the  latter  point,  durin;  nhicb,  ii«ie»  on 
llie  Kfunrai  Reology  of  the  line  o(  travel  were  taken, 
IIiH  work  was  Inietfere'l  with  by  ilcknesi.  which 
obliged  iiim  to  enter  (he  hospital  at  San  Franrlnoo  for 
treatment.  I^ater  In  the  seannii,  bowuvcr,  he  roinrned 
lo  the  field,  and  ihmiigluiut  Jantiarr.  18W.  *a»  bu»y 
uiappmg  the  fortnailon*  in  iliC  region  about  Knox- 
viUb 
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LAbiiraiury  work.  — Dr.  IbllvlDe,  In  the  tnb- 
oraUiry  at  San  Fr>incl(co,  Itubaanbusy  wllhanHlyses 
of  th^^  tnlnrmlis  rock*,  nnil  watert  collerted  ul  Sul- 
phur Bank,  mxl  wiiti  oUier  aaalxlii.'  work  in  cuii- 
DMliOi)  nllli  [li«  eiaminatioui  of  tlio  qulckillvrr 
depoiits.  He  anil  Mr.  Dcckor  havo  bocn  invnailKat- 
fiig  sonic  of  Ibe  chemical  rel^Uont  of  <iii[ck»llver. 

Study  o(  lli«  Tolcaiiic  rocks.  — CnpL.C.  E, 
l>UUOD  tiaa  Ixwii  placcil  In  uhnrgtr  of  llii?  liiTrsiittatlon 
aud  study  of  Uiv  Tolcanli;  roclck  In  ihi'divUlon.  with 
Mr.  J.  S.  Dllirr  aa  aMlnlnnt.  I'tipt.  Dultun.  during 
meat  of  III!'  jiast  teasun.  wta  l)u<y  in  ch«  pri.'pnn>llan 
of  bla  mcmoiron  tlic  llanuljnti  volcanoes,  wlilrli  vrtll 
t>«  complvlvd  in  time  tor  [iiibllcaUon  in  tbp  fouKti 
■ununi  report  of  lli«  director.  Owiui;  lo  ilie  ai  ytt 
IncomploM  aiat«  of  Oie  toposraphie  work  Iwhich  la 
proKroMing  salbfnctorilf  under  Ihc  chargr  of  Mr. 
CllWrt  TliomptonI  In  northern  Califumla.  Ilie  ticlil 
geologic  work  hiui  la<en  confined  miiiiilj'  lo  pruljuii- 
iiary  r«coniiO  ixancc  work.  *hloh  hn-i  been  enrrkd  on 
byUr.  J.  S.  Dlller.  Mr.  Dlllrraml  hUnuUtniiti  look 
tht?  flclil  ai  R*i)  HInIT,  Cal,,  »arly  lu  J>i!y.  and  inimiv 
dlnlcty  l>c-nn  work  in  (IiliI.  vii^inity.  Tlitf  plain  ■.■ml  of 
Roil  llluft  if  a  volcanic  cmiijioniernle  of  andesilie  hMJil- 
tlcfnkgmeiiliof  tufa.  Tills  formation  iaappnninllyor 
(ireiii  Rxii^ni,  and  [raelifn  to  ili«  raatward  for  livenly- 
flvi'  nilltrti.  I.at«  in  July  liieiiarty  luft  Red  UluS.  aller 
having  tni-.lc  a  trip  of  >ix  ilayi'  durattnn  Id  Loiarn'ii 
F«ak.  anil  [imcecdcd  rid  Redding  In  Yrvka.  From 
tlilx  point  liio  a»C''iii  ol  MouiiL:siia8Unatraatle.  afler 
i^tilcti  t)ii.'y  went  to  I.tnk villi.'.  Ore.,  latdng  tliersU 
Icy  i>f  (.lie  Klauialli  River  lu  cruH  Ilu>  mniii  plat> 
furm  of  (h«  C»scailR  Ftnnge.  Mr.  I>l1ter  tpi-nt  Homo 
lime  In  tti«i  icsinn  of  Mount  Scott  anil  ('r.iitr  Lake, 
the  seolo^ica]  fvaiuret  of  wlilcli  Le  fijund  eiiH^cinlly 
intt-ii-«[irig.  A  brief  but  (.'iin-ful  cxnniiDaliuii  was 
mode  of  Uic  volley  wlitch  tlic  Klaiunih  River  cuta 


acri»3  tliR  Caacacle  Ran^'c.  in  onler  lu  ucertuin  Itia 
gcciIogloBtrueturnnf  that  incjiintalii  pUlfonn,  Inter- 
^sling  tlodlea  went  aI<o  iniuln  of  ihn  faulii  and  diilo*! 
cations  on  tlie  eaitern  "ide  of  llii^  r:iiij;i^,  n^arKlamalb* 
Lake.  The  work  thui  detnllcil  kept  the  party  busy 
dnring  August;  and  iJiirlng  St-plcnibtT  the  reconnoi*-  _ 
saitca  nlung  t1i<?  eatleni  sUI«  of  ihn  ransn  was  eonlln 
ued.  ITnlon  Peak,  Mount  Thi«lson.  Cr**cnnt  and 
Suniinlt  lakes,  and  Diamond  I'eak  werr  all  visited. 
Prom  llio  lallrr  Mr.  Diller  procenled  to  the  ijroup  of 
Talcaiiii'  tmie*  known  aa  lli*  Tlin-e  ,S'lPr«,  where 
both  Mr,  l>i)ler  and  Lis  U!(>islHnt.  Mr.  llaydrn,  met 
with  the  accident  already  noted,  which  tililiiii-"ii  tlwm 
lo  auapnnd  work  tcm[ii>rarl1y.  Later  on.  hnwever. 
Die  work  was  cniitlnncd  to  llx'  norlhwaid.  An  ni^- 
count  of  Ihe  reluni  trip  lo  l!f  d  11111(7,  rid  rliv  vT<tcrn 
side  of  tke  Cascade  Range,  has  been  already  Kivpn  In 
.s'ciVnT.  Til*  onllriT  trip  occupied  a  hundred  and 
el..'vpM  days,  and  the  di'taiici'  travollod  wn»  iweuty- 
Dve  hundretl  miles.  Tbo  work  dune  will  be  of  B^eat 
»cri'iec  iu  the  delerminallon  of  many  of  Ibe  prob- 
lems cnnneclcd  with  tlie ran se.nud  will fomi  uiieicel- 
kiil  tiaai*  for  fnluro  ll«1d-wnrk.  Mr.  Oilier  Is  of  ttie 
opinion  Ibnl  a  spei-iat  study  of  Lanen's  I'eak.  If  niaile 
bcforo  iheiielaileJt^xamlnBtionot  the Cascmlo  Raniw 
li  begun,  will  Iw  of  Kreai  serTlc.  Tie  sayi.  n<i  other 
aiici'»ntvoleuiio  in  llii-  Uii1i<mI  »lal''«  la  known  that 
hat  erupted  tnch  a  variety  of  lavas,  or  pl.ired  thmi 
In  lo  favorable  n  poiltlon  for  study  of  Iheir  fuccewioti, 
as  hat  l.afdeii*!  IVnk.  Tti<>  solfalaric  pheDoQienn  at 
'  Uumpuia'  Hill,'  and  other  place*  In  the  vicltiltj  of 
Lassen,  are  mnvh  more  extensive  iliati  M  any  oth^r 
point  In  the  Cn*Mdn  Rantje.  The  region  iial.iorrarlily 
acrpMll.lc-  To  Ihe  norlbwaid  and  southward,  there 
are  jiood  cxiHC-met'  of  ih*  ruck*  which  form  the foim- 
daliun  of  llie  Cascade  Itani.'e,  wbeivns  north  of  Mount 
Shaita  the  cspoiurej  of  Uieac  rock*  are  limited. 


RECENT  PROCEEDINQS   OF  SCIENTIFIC  SOCIETIES. 


Affolodiiaa  asimtiii-Dlalii  Boiton. 

Slnrvk  I!.  —  The  following  rcaoluliou  was  ndopleil 
by  the  club:  liotdln'^  in  high  estcctn  the  Gfeograpblcnl 
Iftbotsof  tfan  lato  Profcator  Arnold  Gnyot,  be  It  re- 
■Olred,  that  ibe  Appulaelilan  mountain  club  is  Iid- 
praged  vilh  Ibe  luis  it  is  now  called  to  sustain  in 
Ibe  death  of  an  lioitorrd  and  lllustrloiix  memher,  and 
that  the  club  recclvvs  with  eratlliide  tb.it  rich  store 
of  knonledee  hi*  rtS''archrs  have  rlisclosed  lo  Iboiw 
who  seek  Ihetrutbtof  nriture  amon-;  Ihe  Appalachian 

Mountains. . ■  \  paper  on  nionntain  adventures  by 

Mr.  Aleisandro  di  I'laeldn,  Ineliiitiii)'  a  wlnlor  asennt 
of  fnjiyama.  Japun.  and  one  by  Dr.  S  Kni'cland  on 
t,  »Isil  to  the  cralcr  of  Tciutius  at  nijibl.  in  April, 

1883,  were  read. Mr.  C.  II.  Am p>  d cirri heil  ll»B 

mountains  around  Ibe  Kla.ii1ii  lion-worki  In  Mnlno. 
Thla  BToup  roiiBisl"  of  tliirly-on«  peaks,  ranging  In 
bninbl  rruii)  illle«-n  liiindml  t«  four  lliuti>aiid  fi'ct, 
the  faighcit  beliij  VVhlte  Cap.     Mr.  Ames  ushiblted  a 


he.iver-skin.  inoose-fiiitlpn',  and  a  relndeur-liead. 

Mr.  W.  M.  DavisvepreBen  tins  the  I*.  S-KOnloglcal  sur- 
vey, explained  the  propo»l[iou  nhii:li  Ihe  'uivfiy  lia« 
made  lo  Ihi?  mate  for  the  pnxiuelion  of  a  map.  and 
the  (ullowlnK  resolution  was  paiaed:  reiolve.1,  that  the 
Api'alnchian  mountain  club,  in  ^lew  of  Hie  great  In- 
•ufllrlenry  of  the  rxlsling  maps  of  Mil»»»obU*elW. 
recognliea,  !n  the  propo».il  recently  niivle  to  the  legis- 
lalurebylheU.S.  geolcaicBl  survey,  an  opportunity  to 
obtoln  a  topographical  map  of  the  slate  whicli  ahoiild 
not  be  lost,  untcM  the  [eglilatore  is  prepared  to  lii- 
augurAlo&more  thorough  and  eipcnaive  plan. 

'■Ir'itn  sogldyi  Kbw  Teik. 

MiiTfh  7, —  The  following  offlceri  were  elected  for 
the  etiiuing  jonr:  proldent,  K.  V.  Bieknell;  vice- 
prtvident.  Dr.  A.  K.  Kisber;  recording  Mirretary,  L. 
S.  Foster;  correspond  lug  secrel,iry  and  treasurer,  N. 
T.  Lawrence. —^  Mr.  E.  P.  Blckiiell  read  the  eou- 
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tintiBllon  ol  hU  ]i:ip«r,  *  A  ttuily  of  tlio  «lu|f!ng  of  our 
blrdi,'  IJir  llrtt  iiistalmriil  'if  which  bn>  app«ar«il  in 
7^  nil*.  Tilt  portion  ot  iIib  jupcr  tend  riin*li(cd  t>f 
&  €OaMil«mUon  ol  the  arrltal,  ilrpttrltirc,  and  Mintc 
period!,  with  tlKir  (lur.itiuii  itii']  lujwp,  of  iLirtT^tfEbl 
bird*.      IIU  nln>urvatiotiii  were   made  at  Itivenlnle, 

N.y, A  ini]ivT  wna  pr«pnicd  by  Dr.  C,  Ilart 

MarrUsi.  giving  b  lltn-lilainry  of  Ihn  wooilGliiick  at 
he  hJLiI  found  It  in  ihn  ArDrondnck  region;  rrcordlnic 
lla  chaogf^  of  alinde  from  Ilii'  lucwlowi  to  th«  i-dgM 
of  iti-.  W'ichI*  hh  ihe  liiU-niaEiiig'tiini!  appmaclieil, 
Ita  wfttk  ui[«DiplB  at  trrccUiuliUij^  It*  nlmoit  total 
atutiwiicc  from  wnifr,  tlia  r.itv  it3<<rci«e  of  iUtwlm- 
ming-piiwiT*,  lu  oci'n^iotisl  ei'iJviivi:  uf  cAniiToraua 
propwiiilf.ii-*;  and  closiiic;  witli  aiti  curncl  from  the 
la««  of  Xew  IlAiiipnhln!  thnl  ottrr  a  iioiinty  of  leii 
c«ula  for  eitcli  nooildmck  deilroyed  in  tli:)l  ilale. 
Dr.  E.  A.  U«nii4  tuti-d  lluit  uboiul  two  \H>r  cvnt  of 

ths  Adirutiduck  wouili^hurlu   were  mHaniatlc.  ' 

Nol^s  coiicvraing  a  fi;w  carlj-  sprins  hirilt  were 
given  by  Ur.  X.  T.  LAwmuf?;  ami  Mr.  William 
IXilehcr  tpoke  of  tiie  rei'Viit  capture  of  a  fine  feiaiJe 
ArcbihiiiHu  liigopm  .Siiiicti-Johinnis  in  bidck  pltt- 

mtgv  I'll  Long  IsUnd. Mr.  K.  P.  Dtckiic:!!  tncn- 

tioiM'l  the  blaonilri|£  ol  tliow  vArly  spring:  Howsr*, 
the  dkunk-cablmx^'  itttd  ili«  koMcii  «*,ixifrAge;  at  praa- 
mtt  at  Kliiirdule,  K.V. 

Clnduuii  ndetj  sf  uatDiil  littarf. 

MarfA  4.  —  Mr.  Clurlei  Diiry  read  u  paper  on 
Nort!i-.\iiirricaii  liiirei.  with  iimt«on  the  peuulltiriliet 
audditlribuUoiiof  ait  tiickitownspccici  and  varieties. 
Hr  taid  tliat  in  Kan«M  anil  Colnrado  tbo  common 
pralrii'  burr.  Lupiis  caui|ie«tri».  It  coraiaoitlr  thoiigb 
frTtiner>ii«lyca1|ed  the  juckut-niltbil.  Tlie  true  jack- 
rahbil,  I.,  collotl*,  iiai  n  more  loulbern  mngu.  .K 
•Vln  nf  n  Rprrinivu  shot  liy  Mr.  (Jury  In  Nrw  Atrxico 
w*«  nxliibiu.-d.  He  had  lUL-a^ured  Ir.K-k^  of  IliU  iiare 
wliicli  irere  twelvu  tvei  apiirt.  The  Heih  of  L.  callo- 
U*  Mr.  Diiry  found  in  he.  vory  eoarac  and  anpalatable. 
Hot  no.  lioiTcver,  ilirit  "f  ilie  littln  xngc  liarc.  It. 
Nultall).  uhieli  was  v«ry  i;u<j<I.  providing  thi-  animal 
be  drawn  imniediatciy  after  bcin^  killeil.  It  lh« 
Intcitiiict   ani  atlowril  to  rem.iiii  for  cTcn  lmt(   tin 

hour,  their  «inteiit«  irivo  the  flo^h  a  'ajy  flaror. 

Prof.  JrjKpli  F.  Jamei  rva^l  nn  ab^lriict  of  noXr*  on 
some  pUnti  of  llic  vidnily  of  Ciucinnali.  Ue  ei- 
htbllrd  avriiiior  i>pr<.-impii>or  CofdjiininelDcntarl.-i) 
Inctniaia  aud  C.  (UfnUria)  niiiltlll<.ia,  wlilch  (bowed 
that  ihe  two  if««iei  ootild  not  be  teparaiPd,  and 

flionid  be  hielndcd  under  onf  »peellle  name. Mr. 

IHtIs  \..  JaniM  rua.l  a  nolicp  ol  Mr.  Tliomai  W, 
Sputl-^ck,*  i"jtaui«  of  Iwiii  r*puialloii,  —  a  sort  of 
Tain  ^Iwiinl!).  nhu  fcilloweil  hntauknl  piir>llila  tfom 
a  pure  love  of  them,  nnd  who,  liy  hii  liberal  dlttriba- 
tlon  of  rani  ■prelnienn.  and  l>y  lili  iltnple  and  chllil- 
ilke  inve  Tor  Quver^i  und  plant*,  had  laid  eoilectori 
und'^r  many  obligations,  and  uade  hi*  mnmory  dear 
t«  Ihrm. 

En^jinn'  ctob,  FbikdidphU. 

JiforeA  /.  —  Mr.  Wiili-iui  l.ll'Iiow  ilcwrlbcd  testa  of 
tlm  cruahiDg-slrenslh  of  lev  vbich  were  niadc  by  hltn 
In  ordrr  lo  i<ani  apitTuiiiaately  tbo  Mrenglii  required 


for  an  ic«  harbor  of  imn  ncmw-pllea.  In  mki-cliannri, 
&t  the  head  ot  Dolrtwur*  Hay.  Eighteen  pieeei  WW* 
tried  wilh  government  It^stipig-iiiacliinri  at  KranWord, 
FiiliiulHpKIa,  and  nl  Kort  Tompkin*.  Stal»n  Idand. 
Tlip  "pediiieiis  «crn  rarcfnily  prepared  >Jx-lneh  and 
livelve-iiidi  tnbe'*,  and  rouEbly  cut  ilabs  about  Ibrw 
inches  tiilck,  of  different  (]uiilitle»  and  from  diflereiil 
loeal  it  ie.».  Vni  pu  re  Ki'iinebec  ice  the  lowMl  »lrength 
oblaiiieil  w*»  tlirpe  hnndred  unci  tneiity-Mven  pounds, 
itnd  ihe  bl^liMl  a  lliontnnd  pound*,  per  witiarv  Inch. 
For  inferior  <|iinlilii"5  llie  strenRtbi  rarled  froiu  two 
liiindrcd  and  Ihlriy-tive  to  nice  liundrwi  »t»d  wventeen 
pound*.  The  hiibcr  rciult*  were  oblaiiied  icrnflraliy 
when  Ihe  air  ti?iit|>eratar«  In  the  tealitig-ronm  wa« 
from  20°  lo  30"  F .  a»  a^^alnut  K"  to  08*  F.  for  the 
lower  rtaultt.    The  plecai  i^etieralty  coniprw»ed  halt 

lan  iiirfi  loan  Inch  before  crutbins- Thsiecn-tary 

exhibits!  for  Ur.  <'.  A.  Aibbumcraietof  blueprints 
of  «»tni>  jret  unpublitbed  details  of  tho  Ciiiea^u  cable 

nllwayn. TbrjccrWaryptwented  anoto,  by  Prof. 

W.  .t.  Cliaplin,  upon  a  prevalent  error  in  data  gl»en 
f.jT  determining  Ih*  true  tnaridhn.  by  obieniiiu;  thit 
htuant  atwhieb  PolarH  and  Alioth  corao  into  lli« 
Mm»  vertical,  and  then  following  Pi>i»ri8  for  x eerlaln 
limF.  at  the  fiipi ration  of  which  it  U  «aid  to  l>«  on 
Uie  meridian.  He  giv«f  "s  the  true  time  the  follow- 
log:  ialltnde  10°, ^ nL  »0 «. :  l.ilHu.ieiOo.i'jni.Sla.; 

iatltuileSf, 'Jlra.  5i  ;  JatiluJe  "0°.  ii  ni.  M  *. 

Mr,  C.  J.  iiwtW  eih1l>-t«l  models  of  tb*  win:  trm« 

recently  detcribod   by  hini. PrjfeMur  Ma'i'fleld 

3lcrrlman  presented  a  italemont  ot  the  pro;re»»  ot 
Lii«  trI.tnsaUtiou  earried  on  In  Pouutylrania  by  Ibe 
U.  8.  cowt  and  (cmletlc  survey. 

ioidmy  sf  natonl  tinm.  FbllaJtljdsli. 
Frb.  «.  — Dr.  Jo*eph  Loidj  direcled  attcntlou  to 
a>>mc  pamsltif  worms,  wlilcb  included  tjicclmcns  ot 
■upputad  leeches  fium  tlie  mooth  of  liie  Fluriila  alii- 
gator.  ll«KBlotu»stiiieB  that  tlie  cnvwllle  of  the  Nlie 
had  the  !nrid*of  hi«  moulh  almost  be*i"l  with  leeches. 
The  trnth  ot  lbi«  a'serllon  has  bei'n  conflrmcd  by 
niodiifn  Miilog''"-  "i''  specie*  being  the  IWiliii  iillo- 
tle*.  TiieFlorW.npeeiiaenB.ire.  how.Tor.  not  Icedies, 
but  pertain  to  a  upccl"  of  DisloinH  nr  tlniie,  appar- 
ently not  previously  descrllifl.  for  which  llie  name 
Distoina  orleoln  wa«propci'*d.  tH  levcnii  Filariiie,(ir 
Ihmtid-wurius  eiliitillcJ.  two,  a  f.-ai.ili*  aiul  a  male, 
iK^ions  to  thu  fpccic*  FDnria  horrida-  Tlie  former  is 
tuenly-niKht.  and  Uie  latter  eleven,  inches  loiiai.  They 
w-erw  obtalneil  from  the  tluiraic  of  ill*  AniiTiinn  o«- 
Uieli.  Otli*r  spi'elracns  wi're  found  In  tlie  abitumeu 
of  the  marsb-owl,  Two  ipecieaof  ihrcad-worm  have 
been  prcvicmsly  observiid  in  the  btxliea  nf  owl*,  to 
neither  of  irliicb  tlii»  tpoclnwinii  nnilcr  examination 
appear  to  belong.  Tbey  aociowly  acconl.  bowaver, 
Willi  Ibe  description!  of  anut1i»r  spociM.  Fiiaria  i»- 
blata,  Infvslinff  lb«  black  stork  of  E'^rojieaiHi  nortliem 
Africa,  Iliat,  nolwilhuun-tiniitlie remote  n'lallonahip 
in  the  ho«i.  tiie  speaker  bclii'vcd  them  to  beloux  U 

tijal  species. Dr.  N.  A.  Kand'ilpb  ajmke  of  Ifao 

rJiangeawhSchoccurinmllkdiirinsboiiiiiK.  Attbough 
bat  little  dlflerence  eait  b»  dotccirf  by  ilw  ttnaldcd 
MnsM  batvum  raw  and  boilud  milk,  U  was  woil 
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k[iowii.  lliHi.  iliiriny  tlie  proccM  of  bolUng.  ccnain 
(TAics  arc  ijivcii  of[;  aiitl  tlin  bohavlor  of  ihn  fluid 
aflnrwanU,  untler  MrWJri  reiigeins.  Is  JIITerciit  from 
lliAV  In  ils  orif-iiimt  ilulu.  If  rt-unel  be  added  lo  boiled 
iuilkiillbtilem[>Grntiiri'of  the  body,  no  climige occur* 
for  lome  hoiin;  wliJln.ir  ai!>l>'il  tii  raw  milk, crjitsul»- 
lion  Ulcra  placo  rapidly.  If  diluted  acM  bo  ailded  to 
l>oil«d  tiiHh.  il  pruUucP!!  iniin(?dt:ile  con^-ulHlion ;  but. 
if  mixed  with  tli<^  mw  Ituid,  cort^-iilntion  tnko*  place 
niui^h  Iff  rapidly.  I(  nlkall  be  aiUli^d  to  lli<-  former, 
cream  Hrifwt  wUti  j-a|>idity  and  cum  pie  It' ■!««>.  wliile 
iio  Tiiarki.Ml  cliaii^iu  uccun  wbvn  it  Is  adduil  to  llie 
laKsr.  Obserraiioti*  inixdv,  of  forty-MX  spccitncns  of 
gailrlc  eunli-ms  nl>tj)lii<<J  Imm  t-\s  mnn  fed  on  niilh, 
n>Uii!i*hPd  tti«  toot  Ili.1t  iirili(iili.'d  Riilk  liud  HliKiilly 
llio  iulvaiitn^i!  as  i  riutricut.  bi-liig  suiiii^wlml  roore 
dtKVBlJble  than  wltcii  boiled.  Peptone?  was  found 
to  be  ptvxr.nt  at  nil  ilitgci  of  dlgostlon.  Ill>  obicr- 
VBlloni  on  tint  citect  of  ii<iin<'t  cniillrnicd  iIiom  of 

•^CiireluiT,  publiihcd  boidv  time  ii;{u  In  Municli. 

A  ucimiiiiititcBtioii  witi  wad  from  Mijs  S.  G.  Fuuike 
on  the  Btructiin-  and  lial>lli  of  Miiiiayiinltin  ipiv^ioiM, 
tlie  fr^'sli- Wilier  worm  I'ectitly  ilMcrltwd  liy  I*rotf»>*r 
I^Idy.  Mi»»  Kuulkeliaa  tiHdauo[>i<ortitiiil)  of  Miiily- 
In^  mature  ipoi^lineiis.  nud  lutx  ciiueijueiilly  bttMi 
able  to  makn  Inipnrlnnt  Rdditloni  to  Dr.  [^'Idy's 
nceaiiiil  •>!  Ibe  s{ieci««.  uhicli  wa*  bascil  on  yoiinn 
apnclmeiiR. 

NOTES  AND  NISWS. 

A  HKXKiEAi,  mnoling  ot  tl)«  Amnricnii  (orcmry 
congri'M  will  be  boldat  WuFiiiii^tun,  U.C,  on  Mny  '. 
Time  and  place  have  bveu  elioseti  coiitiaiy  to  prece- 
dent. In  onlcr  to  find  an  opportunity  uf  calling 
atlciillon  to  tba  Mcl«ty**  active  n-ork.  nnci  Impress- 
ing upon  i:onKr69*,  tlien  ustonililed,  tlf  nrniln  .\nd 
ivquirumenlaui  forestry  in  Ibis  cuunlry.  It  is  there- 
fore  de»iruble  tbat  vurh  meeiing  iliould  be  well  iit- 
tondr-d;  nn<1  no  Individual  cHijrta  nhould  i>c  ipni-cd 
by  the  inambeni  Hud  friends  uf  lliis  asuodftlluu  1o 
make  tlie  same  particularly  intere»tliig  arid  pffeclive. 
The  following  aubjocla  havR  bcrii  rclrrtod  at  IcaUin;; 
tnpiij*  of  dlKCUBsion,  retrrers  ii»v1n)[  linrn  apiiriiiitrd 
to  prepare  papers  in  repird  to  Ibtin:  V nine  of  Ameri- 
can tlmbor-londi ;  Mannscmcnl  of  Uniber-Undi  and 
timber  in  Canada,  and  legidatloit  thereon;  Value 
and  uanaeemenl  ot  Koi'vrnuieiiC  tlmlH'r-landt;  Itcst 
method  ei  planting  tree*  on  unoceupied  piv«riimeiit 
landi;  Infliiniioe  <if  forest*  on  cUmnle  and  heajili; 
Iniiecl*  Injurious  In  Iroca,  cauum  and  danger*  of  Iholr 
«xc«B»ive  multiplk'aliou,  and  how  lu  meet  Iheni  In 
Ihelr  wholesutc  ravnju;ei:  OruwiDC  fuivsU  fruni  hcci) 
by  farmers:  PrcaervAlion  of  forctls  on  head  waler*  «f 
strenms;  I'laulinii  of  tree*  by  railroad  cnmpanles; 
Irrigation  in  conueelion  uiih  irec-pIantinR;  Kxperl- 
ment-stalions  aiid  forest-ticljools;  ll(iw  cun  wo  best 
pmmotn  the  inlerejt  in.  and  knowledge  of,  forestry 
among  all  clauei  nf  tliia  eountry  ? 

—  Tlic  yearly  meeting  of  the  But%iiiu  ge(i(yapli- 
Icat  society  was,  a*  uitinl,  largely  taken  up  by 
tlie  report  of  the  secretary  abont  tlwi  yearly  work. 
Nothing  of  upecial  lnturr»t,  not  ;et  knonn,  wa*  In- 


rliided.  In  the  yearly  awanl  ot  the*  niednl*  nhlcta 
fnllowrd,  th«  ffieotest  icift  ot  the  80ci<'Ty,  the  f.'oii- 
tlajilltie  medai,  was  given  to  N.  A.  Sewtirttow,  the 
celebrated  ax-iosist  and  explore  of  central  Anh.  for 
bis  lifelong  work.  The  great  gold  medal.i  of  llie  sce- 
tlon*  of  ethnfigrajdiy  and  siall^llcs  wore  not  nnanled 
this  time.  Tlio  I.iilkeiuediil  niu  gireu  toll.  A.  Wild 
(or  meteorological  work*.  Pour  gold  medals  and  it 
considerable  numlx-r  o(  silver  and  hronxo  one*  vnra 
al*o  awanl  ed. 

At  the  Pehruary  njeeliiig  of  the  society  a  ciNn> 
munication  was  received  from  Uultbarow.  ICuMilsn 
consul  at  Hammi-rfest,  Kovway,  alwiut  hl>  extensivo 
travelfi  In  l.lii>  LAplnnd  pcnln*ula  In  the  f.ill  of  lt<H3. 
Tlie  fourlli  number  ot  the  society's  Jicifuffya  bH'ibeen 
issued.  It  contains,  besides  mailer  mentioned  here, 
Konshln's  acconnt  of  the  Karn-Kum  sands  In  central 
Asia,  and  Vascnow's  tt«vnl"  into  wpitern  Mongolia. 

—  At  a  mi'cting  ••(  railrv^ui  enitlutvis  In  Moscow  In 
December,  IBS^t,  the  eslablinhment  uf  meleorolugieal 
stations  nt  the  rallroad-stallons,  and  o[  weather-Wle- 
srams  Kent  by  the  rail  way- wires  to  Mi's<;a\c,  so  a*  to 
he  able  to  gel  information  alioiit  the  *iat«  of  the 
weather,  and  pteilictions  ot  eTCnts  of  liilMrcst  to 
railroads  (us  snowstonus,  heavy  rains,  ntid  su.iden 
Ibaws),  Ha*  proposed.  A  incering  ot  the  railroad 
>>oard«.  held  soon  after,  iigreed  lo  this  t>r<|iosal :  and 
sr)  it  is  to  he  lio]ied  liusiiii  may  soon  have  a  system  of 
observations  by  properly  pnid  and  controlieil  men. 
Insieail  ot  rolyInK  ^^nUrrly,  a*  now.  on  unpaid  and 
voluntary  ohdorven. 

—  A  call  has  been  istned  tor  a  meeting  of  Invcnlon 
and  person*  Interested  io  tlie  perpetnalion  ot  Ibe 
present  »yslRni  of  l'.,S.  pntent-Iaws,  to  be  held  at 
Music  Hall.  I^inclnnatl,  March  '2H,  'M.  and  S7.  The 
cull  is  signed  by  geuilemen  from  twenty  titale*,  and 
delegates  are  expected  from  thirty-two  slalei.  Ar- 
rangements arc  being  perfflclcd  for  a  probable  attend* 
Huce  of  three  Ibout'und. 

The  first  object  of  this  meeting  i»  to  etrocl  a  per- 
manent organliailon  for  the  purpose  ot  protecting 
the  rights  of  Inventors  and  patentees.  Over  two  hun- 
dred aiKl  fitt;  thousand  palent«  havn  been  iaiued  by 
the  United  Stales,  from  which  it  is  clear  that  very 
large  intrceil*  are  «l  stake  in  any  chanKCs  ot  Ibe  i»M- 
ent-laws  snch  .u  are  now  pending  bcforu  C^ngrees, 
Tweuly-eijtht  bills  have  !)een  Introduced  In  the  pres- 
ent Congress,  which  Interfere  more  or  le>«  directly 
with  pftienis  or  their  owners,  and  diminish  in  one  waj 
or  aiioilter  the  protection  aflorded  to  Inventors  One 
bill  provides  that  no  damage'  ciin  he  recovered  for 
infringementa  prior  to  written  notice  served  on  th« 
intilnged  by  the  patentee,  thus  rewarding  the  secret 
manufiielure  ol  pati'med  arllclei.  Another  bill  U  to 
preienl  the  lecotf-ty  of  d-iuitige*  In  caica  where  t]i« 
amount  invulrvd  U  Ins  than  twenty  dollars;  and  an- 
other I'ill  fl^e*  this  ainoutit  at  fifty  dollars. 

—  On  the  lllh  of  February  died  John  llulton  Hal- 
tour,  for  mnny  years  jirofrissor  ot  hoiatiy  in  the  Uni- 
versity of  Edinburgh,  director  of  the  Koyal  botanic 
garden,  and  CJueen's  botanist  tor  Scotlsnil.  Ho  wa« 
bom  In  tbat  city  on  the  ISth  uf  September.  1606,  and 
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had  tirnvTore  atbuniM  u  good  olil  age.  About  four 
ytm  ago,  In  (filing  Iiealt]i,  he  r«ilgii«<l  liU  official 
podrloiu,  bal  nflrnrani*  ncofcrad  bin  liso'i  «■  tbU 
b«  mij^lil  baio  la'cti  espect^il  to  »oo  lil«  tinlvrnltir 
ratriy  trutvrri  upuo  ita  fuuiili  cenlury.  Th«  vnd  M 
Ihli  i!iMl)«nt  man  tatmi!  tuijilvniy,  —  ire  Mlev«,  In 
the  umr  «c«k  In  wlileh  bU  Mti.  Isaac  Bijrley  Bal- 
four, »M  i-l«rl«tl  prufMMrof  boUny  al  Oxfofil.  Tbe 
•Idw  Balfour  waa  «nij|>«nl  onlf  aa  n  itaiclicr  ot  bot> 
any,  in  vhich  he  had  gr«al  vufctm.  aiid  hi  Ui»  ilevcl- 
opoiciit  and  adinlnUlrsllon  of  ili*  odmirablo  ^nleu 
and  arboretum  of  the  Scotli*h  capital. 

—  A  "s*nenl  snoloslc  mnp  ot  lh«  area  explore 
auil  uiajipeiJ  bj  Dr.  f.  V.  Il>;ili)ii,  ami  thr  suiVL'Ta 
oti'Icr  lii»  cliirai-,  I88ii  to  l:*^."  li)rro«  .No.  11.  of  the 
aeries  nccotnpiiiiyUig  ili«  iwelfib  aud  liiial  ruport  of 
tbs  goologlcal  nirrc}'  nt  thv  territories.  TbJa  map 
waa  iiot  inenllon#<l  in  our  notice  of  tlic  report 
|S(i>n<v,  No.  Ill),  as  It  «m  omlitcd  in  ilie  earlier 
dlttribuled  vutunies;  but  It  Is  of  i-<i|inclal  valiio  lii 
t>re«entlne  a  grneral  rrvk-w,  tbnt  i"  in)Wb*n>  ul'en 
in  lb(t  mporta,  of  whot  bai  been  occoitiplitlifd  by  Dr. 
llayil«ir»  |»rtlos.  It  Induiln  all  of  Colonulo  aud 
Wyoiniiic.  Ill*  greater  jian  of  Montann,  and  holt  of 
Dakota  and  Xcbraska.  It  baa  uiirartiiiiM''ly  no  toiio- 
IcnLphtc  thullng;  and  there  is  no  duliiiL'tloti  in»il«  in 
tbe  coloring  ot  Ibone  pnrli  that  have  boeii  exaiuioed 
wlUi  Ratiataclory  'Ivt.ill,  niiil  oilicra  nlii-rv  Infcinnn- 
tlon  is  derived  troiu  ruconiioissaime,  or  yvoii  from 
h«anay.  Still,  the  mure  tiotable  ri>Htiir««  of  tbe  re- 
coil arv  veil  >hown.  —  the  broad  monotony  ot  Ibe 
plains,  tbe  inictDiUrit  v.iti^iy  of  th«  Irregular  moun- 
tain uplift*,  the  long  ■:oiiliiiii«d  paleosolc  and  nicui- 
xolc  conformity,  and  the  abieiice  or  insiunlficaiil 
reprowulatioD  of  tlic  Devonian  in  the  Rocky  Moun- 
tsina  proper,  and  tbe  iiticonformnbl«  overlap  ot  ibe 
i«rtla>7.  Of  more  local  |)ecaljarity,  there  may  be 
menlloned  tbe  iiotated  uplift  uf  the  Black  iillls.  1i«r» 
well  (bowii  III  Ita  relation  lo  llic  tAn^ei  farllier  ureal: 
the  abrupt  cbniige  from  a  north  and  *ontb  to  an  east 
and  v«tt  trend  in  tbe  Lnnuiiiv  raiim;  the  appoaranct 
Ot  najTOw  aitd  parallel  Gretit  Ita^iii  raii^s  at  the 
western  marsin  of  Wyoming:  and  the  crucentic  form 
of  tlie  Uia  Uorn  ranij;«.  Coni^ernlits  tbii  lail  and  tbe 
more  norlhcm  part  of  Ibe  mHp.  fiirtbrr  eiplonitloa 
may  re<|nlre  conalderible  chants. 

—  Mr.  Poiil  tlort  read  to  the  Pari*  oddeviy,  at  » 
recent  meeting-,  Ibe  lai<-*t  rofiilis  of  111*  rescarcbei 
Into  iheeSrcu  of  aiiaeii belies.  He  belicTrs  that  the 
use  ot  chlorotonn  In  luiglcal  caars.  wliere  tbe  tiatient 
suScT*  from  we»l>>iru  «t  the  Iieatt,  may  be  made 
comparatitvly.  it  not  i-iitircly,  Kife,  Mr.  Bert  Uol 
opinion  that  the  i)unnUly  of  an  anantbetic  la  Icii 
Important  lo  olMerve  than  Ibe  leokion  of  tbe  vapor 
inbaled.  and  Uie  proportion  of  air  willi  wbicb  It  Is 
mixed.  He  ba«  cuiistrnetod  nn  apparatut  with  which 
ht  adminialers  a  proportion  ot  elfihi  gnuna  of  diloro- 
form  to  a  hundred  litres  of  air.  Eii|ierlment*  which 
he  hu  lu.'ulo  with  lhl>  have  shown.  Ibat  not  only 
1»  a  saviiin;  uf  cbtoroforrn  ctfeeled,  but  ibe  daiij^er 
Is  coiuldciably  lentened.  The  piitae  of  tlie  patient 
Inhaling  tbe  mlxlure  La  calii),  and  Ihc  lemprraCura  of 
the  body  li  not  aenslbly  lowered:  while  in  only  four 


cMMS  oflt  of  twenly-lwo  wat  Ih«  sllsbu**  api<earanco 
of  nauiea  prodnced. 

To  Ihia  proposiiiun  of  Berl**,  Uoueliu  objected 
that  the  me  of  a  cnmbctmime  pi«ee  of  apparatua.  in 
placv  of  tbe  coiiTenliint  aponjre  or  bandkrrc-hh'f,  oiigbt 
lo  be  vunsidi'ivd;  and  Ibat  by  Brrt'a  method  a  uni- 
form aiOMUit  of  eblorotorm  must  needs  be  odniinla- 
latod  to  all  paihtnta,  resardleaa  of  their  suKepilbillty 
ti>  its  ttltxlf, 

Hert  iejoiiH>d,  that  wlih  Ibe  sponge  there  wa*  ureal 
danger  of  exreedlns  the  rate  tension  of  tbe  vapor. 
HIa  expcrlnicnla  with  doga  abowed,  Ibal.  with  six 
ftaiiM  of  elilorolorm  to  a  hundred  litre)  of  air,  a  dog 
could  be  n!iidei«d  InaeiuJble:  with  ten  srams,  tlie 
Insensibility  comes  on  In  a  few  minutes,  and  can  be 
allovcd  lo  eontlnuo  tor  an  hour  and  a  bait  with 
safely;  while,  wlih  twoniy-four  ipiuns,  llto  dog  was 
dead  in  furly-flr«  minutes. 

—  Tlie  petroleum  Itidnatry  of  Rain)  sllll  conttimc* 
to  attract  attention.  Ueasra.  Ilubvl,  whote  work  there 
has  liccn  of  Mch  hnporlatice  to  Ibe  development  of 
Ibo  mdr,  hare  published  n  pninplilet  on  tli«  capahlll- 
tiei  of  the  pmvince,  and  th>'  omnieicc  ol  the  Bhek 
Sea:  ahile  a  book  li  onnoiinwd  In  Ihi-  lilerary  Joiir- 
nnlt.  dealing  with  Ibn  working  of  petroleum  aiiice 
clMfttcal  limes.  The  title  la  '  Peirolla;*  and  It  It  by 
Mr.  Cliurlet  Mariln,  of  Khiva  tame. 

—  Tbe  CtnlroDilalt  /ir  U-jrlU  lndu*Mt  receiilly 
publislied  an  uiicle  on  the  increnae  In  matiiifui'lur- 
liiK  Indualry  in  I.lvonla.  Ksihoniii.  Cuurlsnd.  and  tlii; 
I'ollsh  provinces  of  Kiisala.  Tlu*  first  ihreii  pmv- 
tnces  contain  1.3:29  factoilet,  Ihn  annnal  proitucliuii 
»(  which  now  rvpteaents  a  total  value  of  more  than 
t:U.i300,000,tlilasum  being  nearly  double  the  amount 
for  lOT-t.  In  Coiirlaitd  the  main  mduitry  la  tbo  dU- 
tlllatlon  of  spirlu,  which  In  11^  attained  a  value  of 
nearly  fl.OOO.UOX  The  development  of  Pi^lib  Itido*- 
irT  took  place,  for  Ibe  most  pari,  during  Ibe  yean 
1^-9).  In  the  year  1H»I  Poland  conUincd  IV.OOQ 
(actories,  which  produced  warva  of  the  total  lahiu  of 
about  irso.ODO.OOl).  Tbe  KrcalMt  prefreMi  has  been  In 
tbe  le\li!c  iuduslries.  One  faclor  In  Ih«  Industrial 
»cllvlly  of  Polanil  ha<  been  the  tteady  demand  tor 
yaru  from  tavKirl<-s  In  the  interior  «f  ICuaiia.  'I'be 
cotton  Industry  is  Ihi^  miial  Impoilant:  En  lt>t^l  it 
employed  about  20,000  work-people,  it»oul-tnm  rep- 
rMeiiltniE  a  value  ot  £;>,UOO,0Oi>.  Next  coniei  tbe 
woollen  indoalry.u'llb  lG,"UOwork-|>eop[c,andayc«rly 
pre  duct  ion  (if  i'3.SOO,000  in  value.  In  the  linen  branch 
l(i,(Xi(i  work-i<eople  are  engaged,  mid  the  prnduclion 
repr<itrnta  about  £],IJIK).000  per  annum.  The  raw 
malerial  Is,  tor  the  nioal  part,  obtained  from  ih#  inte- 
rior of  Russia,  only  a  small  qnantliy  being  liniMrted. 
Mo9(!ow,  C'haikoff,  and  St,  I'eietsbunc  are  the  prin- 
cipal markets. 

—  The  niiTfneer  stales  iliat  (he  worid*s  nrerag* 
product  of  aulpbnr  la  about  !S0,000io«is,  of  an  average 
value  ol  IUI'.:m  lire  per  ton  "^SD.Tns.OOOIIn:,  nrover 
£),SOO,000  alerting.  Of  Ilila  total,  Sicily  produces 
*.:-tS.O0O  tona.  Tbi^re  is  an  export  duly  of  l|  lire  per 
ton  on  sulphur,  and  the  average  export  Is  31(1,0(10 
Liins.     Tlie  Sicilian  sulphur  Is  uaaslly  exporteil  raw, 
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M  It  come*  frcim  Che  kilni.  It  l*n(  •otrh  ()uallll<ii, 
lli«  value*  v«rylnt  from  101  t"  IIG  llro  ptr  ion. 
Exci^pt  ill  tli«  beirer-norh^il  'ta\tAtt,'  th«  ««pi,Taliuii 
of  Uie  *ulpliur  (rom  the  e^rLbs  In  whtf li  it  li  contalurd 
b  ttill  coiiiliiclrti  111  SlrlJy  by  moani  of  kilni  (cnl- 
cutDiii).  wliiHi  do  not  rcqiiirn  any  nililltlnnni  fii«l.  but 
nhldi  (MitHil  the  cuutuiBpIion  aiiil  lo«s  of  aimut  on*- 
tlilrd  t>t  llie  iiilphiir  ilMlf.  AWut  IS.OOO  ii»jai  hiv 
v>inpli>j«il  111  the  Sicilian  'lolfare,'  of  wlimn  nbiiut 
14.000  woi'k  In  tlin  Inlirlor  of  tlic  mlncji,  InctlKihi); 
IliaM  ciup!uT«<l  ill  tb<-  lniu»port  uf  tb«  i>r«  In  ill* 
titrtaCR.  TIh- lulpLur  111  mtitif  ininm  is  •till  carrL«il 
lo  the  »iirfttrc  on  tlic  hocki  i>f  Imyii  i^alleci  '  canui.'  of 
whom  tliero  a«  aliout  :i/M). 

—  Plot.  V.  U.  Show  wilKa  to  ttiB  Toptka  tially 
eapHal  u  tollowi :  — 

The?  clliiialo  ur  i-a^torn  Kan«u  ta  not  the  dlmnlp 
i)t  wi^Kleni  Kaiiui*.  Any  ilitouMiun  of  this  subject 
will  be  i^ntlrcly  Intulcqunti'  wbic:k  fails  (u  rvcviiniu^ 
tho  (act  lb»l  Kanxii*  1>  lURtcoroIn^catly  divided  into 
two  dlttlncl  rriiioiin,  snpuratt'd  (rom  oftcb  ollinr  liy  an 
iDlernii'illMe  nnra,  wlionv  vllinala  exbibit*  a  iiradiul 
tnuisltioii  bftWPMi  the  raalcrii  and  llu-  wntem  Bn-- 
llotii.  The  hicliialoii  iif  two  >iich  widely  dllTerln); 
reiElniia  Iti  mii!  dill  coromoiiweAltb  hnn  ll«  dlniulTiui- 
IBS*"  0"  W-'"  '"  '"  udvanta^t.  The  •trlkiui;  3<la|>- 
tability  ol  wrilcni  Kaniu  to  nuBlnlii  ibi'  imineuie 
cattle  iiiteruiix  of  that  icctioii  oddi  oti  lmport*nI 
elsment  uf  ptv!i[>erlty  to  tlir  il.iie;  but  thtt  turt  lliat 
tliouumd)  of  iK-u'-cunienk,  from  ijcnorniii-n  u(  l.lin 
diiunte.  bnve  attempted  to  liitruducu  urdinnry  iii;rl'- 
cultuml  oiHTntloni  u|h>ii  ibc  so-nilled  '  pUiii«,' and 
buTe  dlsiulroiinly  (allnl  in  tbr  ntlrmpl,  bm  pinccd 
BU  nndcserved  »IIi;m>»  iigiT'li  tlm  good  nikinc  of  Kanan* 
In  iiiHiiiy  fnr  dUunl  I'omniiiiiitics.  uiiiJ  b^i«  uiiduuM- 
fd\y  st'iiipwhnt  rcinrdcd  iiiimiijriilioti  during  Ibc  past 
Trw  years.  I<  l»  time  for  Ibe  geiiL-rnI  recngiiitlon  of 
the  fact,  that,  escept  In  the  eicondiiiBly  Umltcil 
veA  wlirrp  irrlantlou  Is  possiblr,  tlin  weMem  thJM 
of  Eaiieiis  l»  beycmd  the  limit  ot  auccenrul  agricul- 
ture. Vet  Ib[i  pnillnii  of  Kaiisai,  u|ioii  Ibe  bu.i!s 
of  one  itidiviilunl  to  eacli  ten  acrc«,  lui  the  capacity 
to  continuously  autlaln  ixii  ^g)["'J!*''<'  "'  nearly  two 
rolUiOD  bend  »f  callle.  Tlie  last  bieiiiial  report  of 
llie  State  bonnl  of  ngrlculturu  rejirencnts  the  ttrtal 
nunibor  of  enttle  In  the  entire  ftate  ni  Icia  tbau  unc 
and  a  hall  uiilUon*.,  wliirh  In  cnnalderably  below  the 
number  wblck  mi^bl  be  ■u|>porteil  by  ili«  weturm 
third  of  [h«  wntc  alone. 

Tlic  aTer»Ke  dlrrcrtlon  of  the  wliidt  hi  eastcni 
Kanum  li  frviu  the  soiiili. went.  The ateraffe  velocity 
of  Ibc  wind  at  Lawreiive  Is  a  bllle  mcro  than  )in«eii 
and  a  bait  lullrt  nii  hour.  Tbli  U  nuOicietilly  blgh 
to  aailit  malerially  tlie  proper  veiiiiUtlon  of  our 
lioiues  and  our  clolbini:,  lint  Ann  not  ]ii»ti(y  tiMt 
eommon  axpreMion  iu  utiier  part*  cf  Ibe  eounlry, 
ibat  the  Kuiaaa  Uve^  In  n  cntitiiiuni  gate.  For  Ibe 
aftko  ol  compaiitnn.  It  ro.iy  be  mentioned  that  Ibo 
average  hourly  leloeityof  the  wind  in  riiilailelpMa 
la  eleven,  at  TonMilo  nine  miles,  and  at,  Liverjiool 
thirteen  iiill«l.  Tli*  ijrcatcit  velocily  recorded  at 
likwrence  waa  at  tbe  rata  of  elj[bly  oilln  per  liour, 
from  aSa  10  3.-I&  A.H..  April  18,  leSO.    TIm  aTeruBa 


annual  dUtaiica  travelled  by  tli«  wind  at  Lawrenw 
I*  a  Utile  moni  than  a  buridieit  and  thiriy.«!gbt  tboo- 
8and  niileK,  Hareb  and  April  aie  the  two  wlndlMt 
mmilbs.  the  velocity  dsiDK  to  uenrly  twenty  niilee 
an  hour.  July  and  Augunt  are  the  two  ealmett 
month*,  llie  mie  (iihildlng  to  lr»  Iban  twelve  milea 
all  hour. 

—  The  f  .'(inicfiiiu  iialumtiirt,  which  wa*  diteontlnued 
la<t  June,  hn«  re-appeared  as  the  (.\tnn^iin  recard  ^f 
natiirul  hlfltrt/  and  tttology,  published  by  llio  natural 
blulory  society  of  Monlren).  The  former  journal  wat 
piiMiMied  fiir  the noclely  by  McMrn.  Dawson  BiTiibera. 
We  re^trel  ilie  iinneee>sary  chance  of  lllle.  when  the 
icojiv  of  thv  journal  in  pteclMdy  Ibe  same  as  before, 
and  It  rrmnln*  the  ori;nii  of  tlip  snrne  loeicly. 

—  The  belief  of  Uio  Hawailann,  ibatthe  .Vehatlnel- 
la«  emit  iiin^Ical  trinnd*,  I*  an  old  one  ;  imd  thoae 
privity  little  iua>liiNfc.«  weresometimeacatled  'siiigijif[< 
wiaili,"  The  Itei*.  11.  G.  Bunaclc.  M.A..  of  the 
Tranilt  of  Veiiiin  expedition  In  1^74,  heard  the 
iiulbIc.  which  he  ctmiparea  lo  the  nonnd  of  ninny  mm>- 
llnn  harps,  tlithrilo  the  native  story  has  nut  found 
credence  aiuong  conchologlsts;  hut  Ihls  gentletoan 
iiiceeeded  In  delermlnlug  that  Ilie  (ound  was  diM  lo 
the  friction  ut  the  ahells  upon  the  bark  of  the  ti«M, 
over  which  they  are  drn^god  by  their  inhabilanta. 
As  matt  of  tbcr  specie*  arc  arboreal,  and  ibey  (txlat 
In  nillllon*.  It  I*  coneelvable  that  the  sound  xhould 
Ire  dletlnelly  audible;  yet  that  lt»lionldbein  anyway 
iiiiisleal  Is  singular. 

—  MtM  Fannie  M.  Hole  has  it^centiy  observed  the 
e£Feet  of  food  on  a  lemon-colored  variety  uf  Uollx 
^periA.  A  diet  of  lettuce  rediici^il  Ihein  to  a  dirty- 
hrown  yellow;  and  lltenioielelUiccgiven  lolhcm,  Ibe 

darker  and  dlnglpr  th.'  eoli-r  ol  the  aliell  became.  A 
revemi'd  spccitneii  wiu  bred  from,  !n  the  hope  of  secur- 
ingndditioiuil  i-pecimens  of  this  rare  variety;  but  to 
no  purpose:  the  egjc^,  when  hnlchcd.  prodiieed  only 
normal  Indlvldii.ils, 

—  During  Uic  pnat  year,  four  new  wldltlona  were 
mndo  lo  the  gri>ap  of  fmall  plancln  lii-iweien  Man 
and  Jupiter,  milking  tlie  iitiinber  two  hiindreil  and 
IhUly-five  In  all.  N'o.  232.  nnmcd  Kusaia.  ivaa  diMOV- 
ei-cd  the  :ilst  of  January.  1Rs3,  by  I'liHia,  al.  Vienna: 
ItH  magnitude  N  the  twelfth,  and  the  elements  of 
its  orbit  exhibit  no  peculiarities.  No.  233.  not  ycl 
named,  was  dlicovcred  by  Borelly,  al  Mni-scillei!:  lis 
inngnllude  !•  Ibe.  etevenlb.  and  the  rlemriita  of  Ita 
orbit  aiv  as  yet.  nndrii'nnlned.  No.  2^,  named  Bar- 
bara, wat  discotered  the  IStb  of  Aiicusi,  188S,  by 
I'cter*.  at  Clinlon:  its  magnitude  Is  the  nint]L,iin4 
the  elf^nenia  of  ita  orbit  exhibit  no  peentlarltlea. 
No.  aSi.  named  f'nrullna,  wa»  discovered  iheSlstof 
November,  188S,  by  l'nli*a,  al  Vienna:  Its  inogot- 
tudu  is  the  twelflb.  and  Ibe  elements  <if  its  orbit  are 
aj  yet  undclerniined.  Tlie  twelve  imall  planelji  iin- 
UM^ialoly  preeedliig  the  above  Iiavo  received  iianiea 
as  followi: — 

230,  Sicpbaiiia.  'i2l,  Oceana.  328,  Airalbe. 

221,  Km.  aS^Ucarielta.  320^  Adellnda. 

222,  t.iteU.  S20.  Werint^o.  2S0,  .Uliiimuiili*. 
SgH.  Iiu>a.  -m,  Plilloaophla.  3S1.  Viiidoboiia.. 
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COUMEKr  AND  CRITICISM. 

Thb  University  of  I->]inburKfa  is  nutliin]; 
Arrange  mi?  Ills  to  eckbrnle.  on  the  sevenicentli 
(luv  or  April  next,  llu-  ttirtM:  liuudrvdlh  niiiii- 
vermir.v  of  lU  rouodtition,  Ijy  nn  aciiHrmic 
BsseinMy,  to  wliicli  the  chtor  iii»litiilion«  of 
Icnrning  ibroiighont  the  world  arc  invited. 
Several  Anioriemi  collets  xro  to  be  repi'O- 
Bent«d.  With  reference  to  this  tcrconlennry. 
Sir  Ak^cniider  (Irani,  ttic  ])i-iiic!iml,  )in«  jiiM 
piililishiul  two  .hioljL  utrlavit  vfiliinit-N,  io  which 
'  The  dtory  of  iht-  I'titvpMily  of  Kiliubui^h  '  is 
elaborntcly  told.  I'he  Tolumes  arc  rich  in 
illii-Htrations  of  nil  the  coocurreDt  influences 
wliicti  linre  giriMi  renoirn  to  the  youngest  and 
Btiongc^t  of  the  Scotch  iriHtltii lions.  The  rise 
of  each  i m port '» tit  rloimrtini'iil  of  iiixtnit'lion  i« 
told,  and  the  lives  of  nil  tlio  more  diKlingnisbod 
profesaora  are  briefly  givon. 


Among  lli<!  natural  iMrii-nt-es.  ni(>iUdn«  baa 
been  the  one  inost  encouraged  in  Eiliiiburgli. 
althongh  it  must  bo  remcrnbered  that  iniK-h  of 
the  medical  reputation  of  the  city  is  due  to  the 
])<-ciilinr  arrangements  by  which  medical  idcd 
not  connected  with  the  university  sive  in- 
stnKdioii.  mid  ]>re|iiiro  yoiiii);  men  for  mcdjeal 
graduation.  -  Kxtra-inural '  inMlnK-ticm  itt  the 
t«nn  employed.  Nevertheless,  the  roll  of  iini* 
verslty  professors  inclades  the  name  of  Charles 
Belt,  of  whom  tlie  story  is  told,  that,  when  he 
viwl4'd  the  class-room  of  Roux  in  Paris.  Roux 
diamissod  the  cln»4.  saying.  *  .Sufllclent.  gentle- 
men :  yon  have  M-cn  Cliitrlca  Bell.'  Anotlier 
university  professor  wits  Sir  .lanic.H  Y.  Stmp- 
«0«,  witoao  bold  introduction  of  chlnroform  an 
an  anacsthelie  is  world -renowned.  Wbeii  a 
Scotchman  was  presented  at  the  court  of 
Denmark,  the  king  said,  *  You  come  ftoio  Kdiii- 
burgh?  Ah!  Sir  Simpaon  was  of  Kdlnhurgh.' 
Simpson  himself  SJiid  Ih-  was  more  inieivatted 

K«.*>.  — IHM. 


in  liavii^  delivered  a  womnn  without  pain 
than  in  liaving  been  made  physician  to  the 
<|tiveo.  At  an  earlier  date  the  fame  of  Wfl- 
11am  Cnllen  was  wide-spread.  Among  the 
teadiere  of  ivon-medlcnl  sciences,  the  names 
of  Black.  Julin  PInyfair,  RoI>ert  Jameson. 
David  BrewnliT,  l-^lwnnl  KorhBS.  James  D. 
Forbes,  and  Wyvillu  Thomson  arc  those  which 
come  Hrst  to  mind  :  whil*'  in  mental  and  moral 
science  the  .Scotch  philosophers.  Dii^ald  Sli-w- 
art,  Tliomas  Brown,  and  Nlr  WllKam  Hamil- 
ton, are  not  likely  to  Iw  forgotten.  It  aoiindu 
strange  (-iioufth  in  these  daya  to  read  I  hut 
Thomas  Carlyle  thottght  himself  ill-uBcii  l>e- 
causo  he  could  not  get  the  appointment  of 
praelical  aatrouomy  and  astronomer  royal  In 
1834.  Instead  came  Thomns  HenderM>n.  who 
won  renown  as  'the  lirBildUeuvercr  of  our  dis- 
tance bom  a  fixed  star.*  We  do  not  name 
any  of  the  living  professors,  and  we  pass 
without  mention  many  fainotm  men  who  are 
gone;  but  what  wi-  have  said  s,ugg<«ls  the 
doctrine,  which  cjinnol  ton  olten  he  repealed 
in  this  country,  that  the  standing  of  a 
nnlverajty  depends  upon  iltustrioos  texchem. 
The  world  ofacholara.  no  longer  united  under 
the  Mjverdgnty  of  the  pO|>e.  but  loyal  to  the 
higher  Kovcn-ignly  of  I  ruth,  will  wiUi  one 
accord  exU-nd  itx  coi^ratulations  to  tlie  great 
modern  fotindation  of  Scotch  learning,  and 
will  rejoice  that  in  its  three-hundredth  year  It 
has  reached  lis  greatest  numerical  eiipaaxiion. 
witli  incrcaBing  devothin  to  all  that  fa  noble  tn 
science  anal  <!duenUofl. 


TiiK  reiM>r1s  of  the  U.  S.  signal-office  show 
that  tlierc  were  at  riiielnnall.  during  last  Feb- 
ruary, four  clear  ilayii,  llintc  fair  daya,  one 
cloudy,  and  ttettUn-one  on  which  ruin  or  anow 
fell;  and  that  the  total  precipitation  was  8.87 
inches.  1'he  followit^  figures  give  the  precip- 
itation in  iiK-hea  during  Febniaty  of  each  year 
since  1870:  1871.  2.27:  1872,  1.(17;  1873. 
.1.76:    187<.  .VKl  :    187:..    I JW  :   1R7C,  2.'J2: 
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1877.  .67i  1878.  2.33;  1879,  2.22;  1880, 
4.50;  1861,  i.yj;  \m->.  7.04;  IfW-H,  H.22; 
1684,  8.87.  Wc  Imxunl  nolliing  in  av^-rting, 
that  it  docM  »Dt  lie  witliin  tiiiinan  ability  tu 
arrest  6ticb  mighlv  etoims  ks  occuitoiI  iu  1883 
and  1884:  aiid  it  may  fiiirly  bo  questii>iio<I 
whether  the  ingenuity  of  man  can  devise  menus 
to  prevent  tlie  wide-spiemi  and  <loalrii(;tiv<! 
(IooiIk  irhicli  iiiuxi  f»IIi)ir  .tncli  »  volnini;  of  wuWr 
Hit  tbi'ii  ftU ;  irbclhrr  nny  extension  of  fonrsls, 
or  syslctn  of  c»tch-bAeiDS  or  reservoirs,  oould 
pOBsibly  retain  or  mitigate  to  any  considerable 
exl«nt  sneli  general  and  overnrbelming  Qoods. 
A  Byntcm  of  nrtiQcinl  lukea  might  indeed  tie  nt 
ouch  times  ti  gcriotm  clement  of  d.tngcr;  for,  if 
one  of  tiicm  sbonlil  lirwik  il,!^  restraining  banks, 
it9  accumulated  wnttT*  would  be  liivoly  lo  carry 
airay  otherfl.  and  llien  the  watera.  suddenly  let 
looflu,  would  do  damage  of  whieh  we  bare  bad 
ft  few  friglilful  examplea  on  u  amiitl  kchIc. 


The  demands  of  progressive  agriculture  for 
a  more  subfttantial  ecieuUQc  ba^i^  are  Just  now 
begtiining  to  find  definite  espresmion  inlbeUo* 
minion  of  Canada.  From  Ibc  known  attitude 
of  cerlftin  meiid>en(  of  llie  governuient,  from 
the  rci-ent  esaminiition  of  cspcrts  before  a  spe- 
cial House  committee  at  Ottawa,  and  from  the 
general  expressions  of  those  who  liavc  a  dircet 
interest  in  Ibc  question,  it  i»  apparent  that  a 
keen  sencie  of  the  ntility  of  expi-rimcnt-sta- 
tions  is  now  devdoping  k  moi-emcnt,  which,  it 
is  to  be  botH-d,  will  secure  for  the  Dominion  one 
or  more  much-needed  stations,  founded  u|>ou 
the  European  idea  of  their  utility  rtom  aaoien- 
lific  stand-point,  and  from  tliat  of  tlit- pruclical 
application  of  acquired  renutUt. 


This  season  promises  to  be  one  of  nimnnal 
activitj'  in  the  obBervatfon  and  iitndy  of  torna- 
does. In  response  to  nn  invitation  from  the 
s^nal'Service,  a  conHiderabIc  number  of  tor- 
nado n'pnrters  is  secured ;  and  the  llrat  fruit  of 
thi'ir  labors  hat  just  appeared  with  most  praise- 
worthy promptness  in  tiie  form  of  a  set  of  four 
preliminary  charts  illustrating  tlic  recent  nu- 
merous and  de«itrueli\e  toriiadoeH  in  tbo  Moutb- 
<-rn  siate^i  on  Feb.  19.     Kurllier  investigation  is 


iiee<lctl  before  a  final  uceoiint  of  these  terrible 
Klormii  is  prepared ;  hut  it  id  shown  by  ibesn 
ctiarta,  that  over  Dfty  trades  of  tornado-aclion 
have  been  reported  for  Feb.  19,  bctwcisu  seven 
in  tiie  morning  and  midnigiit,  ail  occurring 
within  a  cyclonic  area,  and  from  throe  to  seven 
hundred  miles  south-souIb-eaHt  of  the  centre  of 
low  )>rcssiire.  As  the  broail  cycloiii"  moved  t'or- 
wnril,  itscimire  passing  from  Illinois  lo  LsUse 
llnnm,  the  tornado  district  on  its  southern 
edge  had  a  similar  adtanee  acrass  the  south- 
ern states.  Tlie  cyclone  was  iH-fuHar  in  show- 
ing a  long,  trougb-lilie  barometric  deprcaalon, 
and  in  presenting  ootablj-  &1rong  oontruiitB  of 
Icmpeintnre  between  its  south-eastern  and 
nortii-westcrn  sides.  The  torn.idocs  were  all 
developed  within  the  diatrict  occupied  by  warm 
southerly  wbids,  somewhat  in  advance  of  the 
cold  MOith-wealerly  wind*;  Imt  they  moved, 
wilbont  ox<»:ption,  in  a  north -fflsterly  iliree- 
tion.  Their  destructive  nction  was  most  se- 
vere iu  eastern  Alabama,  northern  tioorgia, 
and  centrally  across  the  Carolina^.  Uough 
estimates  place  the  value  of  projierly  destroyed 
at  between  three  and  four  million  dollura  ;  the 
loss  of  life,  at  about  one  lltoiisand  ;  the  wound- 
ed, at  mo«-  than  donlilc  that  number:  while 
the  liomeless  and  dcslituie  |)eop[o  are  report- 
ed to  count  from  l]f\een  to  twenty  thousand, 
many  of  whom  are  in  a  starving  condition. 
About  ten  thousand  buildings  an-  Maid  to  be 
destroyed,  and  domestic  animals  were  killed 
in  great  numbers.  It  hanlly  need  be  urged, 
that  the  [losailiility  of  giving  some  warning  of 
immediate  danger  before  such  storms  warrant* 
the  riiilcst  and  most  careful  investigation  of 
all  their  attendant  conditions. 


In  preparation  for  this  work,  the  '  tornado 
circulars,'  Issued  by  the  eignal -service  to  pro- 
mote theuccuniulation  of  record  and  slaliittics 
of  these  destructive  storms,  have  now  reached 
the  number  of  twenty.  Tlie  most  (considerable 
of  Ihc  later  ones  la  No.  ll>,  whieh  coulalns,  in 
nil,  two  hundred  and  three  <|ueslioo3  or  direc- 
tions designed  to  aid  in  the  preraae  description 
of  tornadocH  and  llio  conditions  of  their  forma* 
tion :  Ui<:.tc  arc  airangod  under  several  head- 


k 


MAi»n  3S,  IfM.) 


SCir.NCE. 


373 


iii^,  atMrrsMxl  to  obscn'ers  on  tbe  Jminediulv 
irac-k,  or  more  (ban  ten  miles  from  ii;  ami,  If 
carefullj,'  read,  Ihey  will  serve  aa  good  Iraln- 
iDg  for  those  who  desfre  to  take  jiaTt  in  the 
iowstigatioa  or  tti<>.t<:  most  iIi«uIrotM  upset- 
ting* or  Uit!  tttinoitphprf.  Circular  18  relates 
to  ob»crvHtions  to  be  made  '  ranceruing  tbo 
prwencc  of  electricity  in  tornadoes,'  and  aaks 
tliir(y-two  Qiicalions  to  tlib  end.  It  is  to  bft 
hoped  tliat  all  iH-noii*  liviiitj  in  the  tornado 
districts  of  tbe  eouiitry,  and  desiring  to  take 
I>ar1  in  lli«  work  as  volunteer  obserrers,  will 
apply  to  the  chier  aigoal-offioer  for  circulars 
oT  instructions.     

It  is  worth  menUonlfiy,  tiiAttiie  ^ngle  water- 
spout  Koonled  In  the  (flppltneBt  to  tlic  jrilot- 
cbart  of  the  Xoitti  Atlantic  for  Itf arch  occurred 
on  Feb.  19.  ciglity  miles  east  of  Charleston, 
where  it  struck  the  schooner  Three  sisters. 
"  carrjing  away  main  gaff,  mainsail  and  fore- 
anil,  and  datteolDg  lo  ttie  arter-hatcbes. ' '  Thb 
is  evidently  connected  with  the  group  of  tor- 
Bftdocs  above  de»cribe(l. 


LETTERS   TO   THE  EDITOR. 

ZiBW  conueotUte  pbysloal  ooiwtjuiu. 

It  oiay  be  o(  Int^mt  lo  taiati  o(  jour  reader*  to 
know  Iiow  llii'  l«o  fomiulno  piibllihcil  In  the  ndver- 
Utiny  cotumri*  u[  Sciirnci!.  Xo.  tti,  can  be  derived  from 
the  nixsii'^l  it  Iheory  "'  iiiolecuI«r  c^ihRiian. 

Tli«  wdrk  tiivruun,  to  lop^iratr  rnmpletelT  the  par- 
UcIm  oi  &  IkwIj  occiLjijini;  the  unit  of  volume  can 
«k*II;  be  ralculMfil  i(  we  linow  ilie  origjiul  alirae- 
llnii  b«lw«eii  fvery  [wo  parlieli-*.  iind  lis  mte  of 
ebai^  iluriuu  expflniiioii.  Fur  small  nio^ietcr.cd 
(plwrcp.  Ibis  u'Ork  is  ri|>iii1  Ui  llie  mulUiit  altmeliou 
MTOM  llio  itnit  ot  ttnliux.  Tliv  Inlti^r.  Tiioreuv^r,  ta 
iMMMarity  eiiiul  to  the  preMure  whii'h  the  particle* 
kcejinp  liy  tli^ir  iiii'Foiant  atalhiw.  which,  again,  U 
■hoWD,  by  a  wpll-k  111117 II  ilynsmicul  iLeurem,  lo  be 
equni  to  ili«  e<>iitiiiiietl  product  or  the  ooeScieiil*  o( 
exponiiitn  and  rj|  rMilietice  and  Ibe  absolute  teul- 
peralute.  Thii  |>nMliii-t  Ih  (beraror*  Siially  ihe 
mtchanknt  l^|ulv;ll>.'tlt  vl  tb«  lutenial  laitnl  h«at  o( 
tlu  atilt  of  vnhimii  i>(  a  lliiild, 

Tlic  ihcoiy  ilor*  noi.  uppjy  lo  sitch  liquid*  as  wat«r. 
In  whiph.  at  low  iciiit>oniiiires,  a  iiKilecnlarre-amnjiiC' 
meni  laevlilrnltvgiitiiuon;  tint  In  Mnenil.  Ihn  l>I|ili*r 
tbi^  Irmppiaitiro,  tlic  iiiorr  cloMily  IS  tbe  law  fill H lied. 
The  gioiipinsot  lli-^al->i»9,  nml  i1i« I r  vibration  within 
the  moleeule,  rrrcnl.ly  lr>'nt*il  hy  I'mtn'sir  Kdily  of 
CtncinuMi.  produce  in  itm  ni<at  iitif.ivorahln  niM  ■ 
viuUlion  of  about  ihtriy  prr  cent  fr»m  Ibn  theory: 
nererlheleas.  the  generjl  ■^irremi'nt  U  too  gr^at  to 
altribute  to  cliaure,  and  brcxime*  almmt  r'rftct  when 
tbvcauiei  Blliiileil  lo  nre  conildcroil.  The  average 
vaiiip  of  Ibe  talent  beat  for  ordinary  Hqnlda  may  be 


sUowii  Id  be  about  1.2  times  greater  ibaa  for  »iinpli> 
subatatiee^ 

Tlie  mnleciilpt  of  nII  ]i<iuldi  appear  to  be  very  clove 
tottslber,  mitwitbai.iniliiii^ilieeoniDionpn-jiiilii'e  tliat 
tlie;  aic  far  apart;  and.  takiiic  iiiloncconnt  (h»C(im> 
pantlve  oborineM  of  ilieir  free  psib,  the  roelllcleiiis 
alludeil  U>  may  be  obtaltieit  ajiproxluiately  by  jwo- , 
cosset  ol  ordinary  dllTomiilatlini,  while  their  rale  lit , 
cbanfe  as  ilio  |i>niperalitre  Inerea*es  tan  lie  deisr- 
Rilnnii  aa  aociinUely  m  l>y  acittat  obeen'sUon. 

The  lalont  boat  I*  louml  to  vary  lnver»ely,  Ibe  co- 
eBclent  of  exptvoioii  almtintdlrvctly,  a*  Che  (nra  patb 
nf  Uk  ii>oie<-iile;  and  thWr  ronilniird  pmdnct  wlllt 
the  nKile>ealar  wniaht  N  th*r«(»re  nearly,  but  not , 
quite,  eoDslaiit.    The  areroite  value  is  abnat  eight  | 
anda  half ;  and  an*  aileht  varlalionsfrDm  this  averafa-, 
are  accounted  for  by  ibe  complete  formula. 

With  tbe»e  hlnla,  and  r«merDbei'lns  tint  Ibe  IndMC*-! 
tlve  attraction  between  Iwo  omnll  m.ii;neis  rnriei  aa 
the  HTenth  power  of  ibe  dlnlaucir  InTendy,  white 
their  nomtal  nitrnciion  i>  lnvrr«-Jy  ax  the  fotinh. 
any  matheinalieliiti  familial  with  Ihe  prinvi[i1es  of 

ShydcB  may  verify  (lie  lawi  already  enttiiciuli-tl,  and 
educe  DThers  o[  equal  importance  in  tlie  lame  way. 

The  difference,  (or  inilanee,  between  Ilie  Bpecific 
bean  in  Hie  ilate  of  liquid  and  vapor,  iteridrnlly  Uia 
rterivatife  of  any  true  expresiion  (or  the  latent  iK-nl; 
and  the  critical  tem|)i;raiure  is  found  by  9ii|>iv)8inj; 
Ibe  latent  lieat  e<ttial  to  zero.  The  relaliiinii  between 
all  IhcBciiuanti  ties  are  repreiienlcd  with  a  ruuiArlcible 
■teuree  of  ajiprtiximalioEi. 

The  iii:i(!iielic  theory  of  colienioii  pruinlfiex  lii  he.  In 
raolcuiilar  physic,  what  tiiv  Ihw  of  univertal  uravlla- 
tJiiii  han  proved  to  bo  iii  aslronoitiy.  While  c-arrylne 
on  Iho  develoiiment  »*  rapidly  ng  powlhin  myielf,  [ 
would  urito  otlieis,  Inilopeiiitfliilly,  in  do  thn  same,  in 
tho  lifllef  that  i.h1«  Ilir-ory  ulTi^rd™  a  most  ransiilfleoQl 
llohl,  lioili  for  work  anil  tor  discovery. 

HAieni.n  Witrnmi. 
Ounbri.liri.  U>iL'h  IT. 

Relica  in  Ventura  oounty,  CaL 
Itlncon  Creek,  fourCecD  miles  wcti  of  Son  tlurii*. 
Ventura,  it  the  div  id  ins- line  between  Vetiiuru  aiul 
Santa   [tarliara  cotintiei.      Wliern  thi*  creek  fluwa 
into  the  ocean,  at  leant  a  hundred  aer^t  are  covered 
wilb  ididla,  Imiiks.  fiili-tcalcB,  and  other  kitchen </Mr(t 
of  Ibe  Indiaiii.  who  bave  lived  here  from  liiue  imme-i] 
morinl.    Tlie  creek,  wbldiN  fed  bvniounlaih  tpriiM^ 
aSonled  Roud  water;  the  ocean  yielded  flsli  and  mai-\ 
lualo;  while  the  fout-hiil*  and  muimiafnt  furalaheil  , 
wild  came.     .K  lorse  variety  of  moiiiiitks  are  *llll 
found  Ml  ihii  point,  ainl  iho  ibell-heapt  indicate  ihelr'l 
great  abtuidance  iti  psM  lime.     Edible  clani*  nspe- 
dally  aI>otmde.i;i»P»cliydMiri!ier:i-siile!liiilet,TapM 
Htaminea.  T.  div-rr-a,  aluo  Myrlliis  cniifornlaiiiii. 

KiTic>>n  Point  v.a>  d(>iiblln<ia  lima  ■■>  favorite  maort 
for  Ihr  eariy  r>Ky-  Ihal  Intialiltoil  tliU  coB>I.  In  ono 
apul  I  fouiMl  huiiiaii  Ibwiw,  n  few  year"  iliice,  which 
were  in  a  selut-Iotill  ':»!<'.  They  hail  lieeti  burlcil 
on  live  brow  of  a  hlxh  hhilf  ovrriiviking  ilie  m-b.  and 
were  about  foiu*  feet  inOnw  ilie  tiirface.  One  akull, 
Ihal  vt  an  ajc^  peraon.  wai  jierfoniied  at  the  apex. 
Tbe  iMtrtoratlon  aeoma  lo  have  bn-n  imdi-  by  a  tbarp 
iuKmtnenI,  and  ■oinellmnbrforrtlenih.  but  tor  wtaw-j 
purpose  tt  i*  difllciill  to  >ay.  In  aiftbcr  tpol  oil  tlM 
meaa,  and  three  huridred  Tjnl>  from  the  ocean,  0» 
curred  a  bniUl-plnce  In  »hieb  tlvo  akcletoiit  were  ifr 
duerd  lo  an  Impalpable  duU.  In  ibi*  drj'  aoit  aiij 
climate  It  miiat  h»ve  required  oenliiriet  for  them  to 
decay.  In  Ihia  place  t  fonnd  many  *  ainkcTs'  from 
three  to  twcUo  iiiclies  lon^.  carved  from  saiidstuiia, 
limealMK^  He.    Tliey  were  fnjBn  ihre.-r"UOltii  of  an 
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lach  tu  an  iueL  aiiil  n  linlf  in  iliiinetcj' iu  the  miiliUe, 

SnduHllr  xlo]>iij):  Lowan)  Mtob  end.  Tben>  wi^re  &t«o 
ibea  of  Mrpeiiliiits  six  or  «i](lil  Iuclii>*  \«JVf„  large 
elwrt  kalre*,  •p««r-i>i>iiila.  anil  ollivr  ttiliiK*,  till 
burled  About  tour  rcett1ee|i.  Rotwcoii  th!*  *|k>i  and 
lb*  ocean  «m  anoclier  bur1al-pl»i;i-,  «')i«ro,  on  die  siite 
of  *  docllTlty,  raatiy  ftk«lotoiis  «'er«  foiiiid  liiit  elalitoen 
Inclioa  to  tiro  fnnt  helov  the  «ii'fiic«,  minute"  wllb 
broken  •anit'loiio  mortere  anil  ppetltM,  «po»r-polnl», 
UTOw-baedx.  etc. 

On  Ibe  ra»t  uliln  of  the  orack,  bMweMi  a  high  pre- 
clpltou*  bhiff  anil  the  t>r.e.m\,  ii  a  l.lin'r-^arnctnl  trai:t 
oonlalnlns  abniit  t(in  norni.  ivlili-h  la  titcnhi'of  an  old 
nnt^herl A  or  village.  In  l.lie  mldiil  of  Ihli  old  town 
•Ite  I  found  a  burlal'place  that  Indlrntnl  a.  mmiMFliiit 
niurv  nci^nc  mca  than  tltc  flnt  two  mcntloncil.  lien 
I  exKntned  a  hundred  or  ranrn  ikelvions,  and  at  le<ut 
a  toil  of  reiki:  continllne  nf  niortanaitd  uHtIc*  of 
Miiddooe.  o1!m  and  torlilfn  sIotici  of  «•  rrsinJIUeil  Inle, 
plpwnndbowljof  iirrpentiiie,  ■pi^nr-poiiiij  iiul  arrow- 
Hcads  o(  chprt;  iiUc.  (icadj  mid  'tlianni.'  mid  iniiii- 
iiitfrabk-  sljdl  oniainpolf, 

Liuil  inuiitti  1  again  vinlud  thb  place,  anil  exhumed 
a  few  more  relic*.  In  a  spot  about  four  by  eiulit  feel, 
and  In  [be  !i|ia|v  nf  n  pantllelo-raai.  I  f-mnd  litceen 
sketeluns.  With  une  ul  Ibeae  werr  lliree  tube*  about 
thive  lucbet  in  leni^lb.  In  abspe  tliry  ueiv  Hiniilar 
to  the  '«lnkei»'  alceady  described,  but  with  raised 
bwfl*  in  tin'  lulddtu  and  :il  each  ciiil.  Tb#»e  and 
RODie  round  bcadt  were  iiianufai-tured  from  seriien- 
line.  Batide  tbe  ftperiiiipiiit  ni<^nti'iii«'t,  were  nmiiy 
nnallAbell  ditkt  madr  ttnm  Otivdik  l)iiiiicM:t.  An 
arrow-hend  vas  fonnd  wlib  .tii<itber  vkolviMi.  About 
tliree  feet  from  tlie  eKcaeaiiuii  de*cr)bed,  I  fonnd 
three  more  okeleion*,  one  ot  wblrh  wn*  rhat  of  a 
child;  htil!  with  It  (leeiirreii  two  Mone  tiilu'e  htiiillnr  to 
tho'c  nlioVf!  nientlDni-d.  a!no  three  roiim]  lii'ads  .ib-mt 
one  Inch  In  illnmeter.  1'be  l>eadj  and  lii!>ei  wriv  nf 
•crprntltir,  enntalnliig  *e.tRi*  nt  elirysr.litf,  and  werp 
finely  poHiheil.  Wllh  nnollier  *kclc-toti,  were  five 
arrow-lipodi"  finely  chipped  from  ehcrt.  One  wai  a 
benutifiil  iiK^dnicn  wilb  urmted  etigci,  and  a  por- 
tion of  the  uphiilliini  n-llh  which  It  nai  fn^tlcnrd 
Into  the  arroir  »illl  rcmaiiipd.  \yith  aiiotliiT.  tie- 
eurrrd  leviTnil  oniament-i  mnnufnctiired  inim  Liica- 
plna  ercnulata.  nnd  alio  an  tuTow-bviiit.  In  n  epol 
occupying  \e.a  than  fifit-cn  feet  tii  dlanwler  I  cx- 
buinL.d  forty  ikelclonn.  pilfd  one  upon  another.  They 
wercf  buried  faee  dnwiiwiird,  and  euuld  be  eounted 
unly  by  llie  ekulls.  Sthphun  Buwkrh. 

an  BaMMToeiura,  Cai. 

Tbe  aplilforB  of  the  upper  Devonian, 

In  llw  |>refatory  letter  of  the  Report  of  pru^ress. 
0, 7i  of  the  S'-eonil  gooli-aiejilsuriejof  IV'iii^ylv,inJ;i, 
eertaln  fttiileuienl*  are  luiule  ref'iw^tina;  the  AMueluttnti 
and  i)rili>rof  ifiraeot  the  fowil  species  "f  llie  Devo- 
nian rocki  uf  New  Vork,  cnlliiiK  for  ciitiiiuenl. 

II  M  Fialfil  OTi  p,  XX..  In  regard  to  Splrll^m  dl»- 
Juneta,  S.  mwcoMalis,  and  8.  nieiiORtrialli),  Ibal, 
'*oiilsld>'  (>r  t'enmijlt m)In,  iliean  three  fipei'Ics  liaee 
bneii  f(-iijid.  Ill  never  In  sny  Inil  Cheniiiii)[  rocks; 
(1)  fO'iliniid  earli  Ifi  114,  o«  ii  horlion;  and  l'\\  alirajs 
In  a  fluril  oidi'r  from  above  dowiivnrrls  ;"  and,  on 
p.  sxl.,  tlinl  "  I'rofnuor  II.ill  hak  nerer  ir>>n  any  tw» 
of  tbe  Ibrre  ippcW  co^exihllii;^  111  ibe  i^mue  ■traliim; 
.  .  .  that  be  eiinnol  comprehend  bow  S.  dj,  nnd  S. 
nti.  sliotiid  be  fonnd  tngeiLcr"  (n*  tliey  an;  reported 
to  occur  on  pi.  (Mi  o(  the  ivportl. 

Again  (p.  .1x11.)  It  imuied  that  ■'Otihis  tullknils, 
In  bed  41,  {  l>t.  pi.  7«,  b.is  eerinbily  never  before  been 
«e«n  in  tlie  Clieninng  ^UU'  above  the  liencnec  (I.e., 


SOC  atioio  Die  Tully  linimtone),  nor  In  oouipanj  of 

S.  niesucDBiiiU*.'' 

The  report  of  species  In  iiieh  'unmnonieal*  posi- 
tions In  tli^  Stella  Is  made  a  reason  for  concludtng 
(p.  xxTi.)  that  "tbe  aiartlliis  fowll  tpceieo  of  this 
report  will  Uierrefore  h»  rdearded  by  liie  I'alaeonto- 
loitcal  readeT  a*  only  /imtifsi/jiinMy  »er(rtcj." 

While  the  staienienis  cited  may  cxpn>«  ibc  gciieral 
nilo  SA  to  iba  ncoiirreiire  of  ijicclei  In  NcwYork 
■late,  there  aic  »|H'eliiieni  In  Cornvll  university  mu- 
seum which  do  not  bi-ar  mit  the  •tnlemenls. 

In  the  (list  place,  the  tiro  siiccjea  S.  inivtostrlHlia 
and  S.  mcsooiulnlli  are  found  nuoclntcd  In  the  K.iino 
stmliim  at  [thnca.  N.V.,  both  In  the  tnesoMrlalls 
tone  and  In  the  mcsoeotitnlls  Boneu  Several  instniicea 
can  be  Blicitvn  where  they  occur  on  tlie  wme  ulnb. 

Prom  11  higher  horiron  in  Ncw-Vnrk  time,  nnd 
froin  neversl  loenliile*.  eiilier  of  these  npi-cie.i  inay 
be  found  associuted  with  S.  disiunein:  and  I  have 
obtained  each  of  the  three  specie*  (rjiu  the  original 
Chemung  loeiilily  ut  Chemung  Narrow*. 

In  the  museum  coliecliori.  i»  ii  Hiindl  sliib  from  ilial 
loenlity.  containing  beiiutlful  repreBi-nlHtivL'K  u(  S. 
dtsjiincta  and  S,  mesuslriulis  ;  lUe  hitter  pr^>erviiig 
'  tlie  line  radiate  striae,  with  delieale  euneenlrlc 
eii»i».|incs'  all  over  tbe  siirfai-'e  uf  the  !<hell.  uiid  ivitb 
'  tbe  broad  median  fi>ld  without  a  dc pn.-ti.il on,*  wbieb 
arw  described  as  distinctive  chaniuiers  of  the  >ipeeies 
(Pill.  JI.Y..  vol.  4,  p.  SW). 

The  other  ■peeluieii,  only  a  couple  of  inches  dls- 
latit,  ba«  Iba  eharacterittiv  plications  on  the  raedlau 
told,  au{l,  witli  ii  surface  ei)ually  well  preserved, 
allows  not  the  leust  imcc  of  rxlixtii  or  oonceotrlG 
striae,  nnmistukuljly  Indlcilittg  ^.  dlsjiincta. 

From  the  same  krt-alll;',  tli'>iigli  not  on  this  Indi- 
vidual slab,  are  *|>eclmetis  of  both  varlelln*  of  lbs 
«o.catlc.d  a.  mivocnstalls,  —  the  lai^e,  c>:iiir-e  fiirm 
with  niigiilar  plications  and  reduplicated  (old,  and 
the  niiiie  finely  plicated  (onn  with  prolonged  liinsc- 
line,  which  li  more  c liar .icterl" tic  of  a  lower  horlnon. 

ThMC  higher  reprcinntnlives  of  S.  niosncrntalis 
are,  however,  generally  disllnRnlahed  from  the  enrlleT 
reprcscntalive.i  by  .»  wel  I .ilev eloped  meiUnii  septum 
In  the  veciril  vulvc,  —  a  character  of  wliieh  only  a 
trace  ii  »cen  In  specimens  (rom  the  Iilinca  beds. 
ri-inlnding  lis  of  the  genus  Splrlferinii.  The  punctate 
shell-il  rue  lure  of  that  genus  has  not,  however,  been 
delected  In  iiny  specimens  ihus  far  ciaminod. 

In  rcgntil  ^^  Orfhis  tullicnsis,  it  inny  be  Kald  tbnt 
the  common  Orihis.  occurring  at  ihe  base  of  tlie 
Ithnca  (aunii.  wiihiii  ii  (ew  hundred  fi-ct  of  ihu  Gen- 
esee abnie  (lesi  thmi  SIX)),  at  ils  (irst  uppeariinee  re- 
sembles O.  iiilliennis  in  fonu  mid  general  ehuractun ; 
though  for  dlarlnciloii  it  mny  be  appmpriute  to  call 
it  a  vniiety  of  ().  IiupiessB,  since  a  little  lilgber,  and 
in  tbe  same  (aiiua.  Ibe  typical  O,  iinpres*a  .ijipears  | 
in  abuTidmioe. 

Still,  there  am  siieeiinens  In  the  eollecliuii  fnim 
the  lowest  xone  which  it  would  be  difficult  fur  any 
one  tu  distinguish,  by  inaeruBCiplc  'it  niicroocopic 
character*,  fftm  O.  tnlllensis,  occiiirin^,  at  they  do. 
In  a  calcareous  stratum. 

I  lisve  nostu^le  f>lab  eotalainlug  this  form  ulihS. 
mesncostalls,  but  the  latter  bt  foiiud  lioUi  above  nnd 
Iwlaw  the  siralnin  eonialnlii]:  the  Ortbts. 

Tlie  reennl  of  an  U.  lulliensls  at  SOn  feet  abov«] 
Ibe  Genesee  iihale  In  IVnnsylvaiiia  seem*.  tbsr*f«r«,.i 
Indicative  at  »  careful  tdentlflcaiion  of  the  tpeclM] 
upon  morphologic  cbarneter*  alone,  without   prejn- 
(llec  as  to  ilii  supposed  liorizun  or  ranae- 

In  regard  to  the  lilcnll  Ileal  Ion  of  these  upper  De- 
vonian fauna*  of  ''ulnmbia  eoiinty,  Penn.,  It  may 
be  said,  that  In  the  attociailon  of  upeclei,  ami  tlic 
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MlUIr*  ont<ir  of  tho  fiib-l&tiniu.  llio  mnord  •2ren, 
In  KMieral,  nilh  tliAtnf  thi^  ■prkii  PipnMHl  alntig  tlu! 
UiDp  ninrldiitit.  (arlhor  nonli.  In  Xnir-Ynrk  (late 
TImi  prlnctpnl  illllnrcncc  wlilcb  •Irlkc*  onfl  fatilillar 
with  tlia  hnv-York  nccllon  I*  Ihc  apiKBCnnrc  of  S. 
dltjnncta  nnd  O.  'Hoka  towi^r  ilowii  iii  l)ir  tauius  In 
the  (DUtliRm  sccl[on«. 

Bill  although  bi^rptoforo  S.  iliijuncl*  Ilm  Iwen 
moi  with  III  America  only  in  ibu  middle  and  upper 
pari*  i>f  tl«  upper  Devoninti.  lo  DetotiEihire  n«  limt 
Itrniarlcil  ftt>in  the  inlddle  0«Touiaii,  with  comli  nod 
Uilobili^s  in  nbundsiiuv:  vid  in  DurUieni  Europe  il 
begina  nt  lv*it  aa  caily  M  Uie  b>i«  i>r  th«  upp«r 
DeTonUD. 

While  it  i»  bcyontl  ilvubt  that  ereu  in  Stvi-York 
itate  Ui«  Ihrue  ipirifiT!!  iiienlioued  ii|>pviir  inin;cln] 
•I  Ttvlmit  (dues  In  Ihi?  upper  Uevoaian.  we  do  not 
qneMiMi  Ui«  fact  that  iliir  periods  ul  abundance  for 
Midi  >pe«i«*  kr«  in  sepaiai«  zuiira,  and  assuuv  a  ng- 
nlar  awiuenCQ  relative  lu  uiich  i>tli«r. 

Hbkbt  S.  Wii.i.iam». 
Ouoall  uatttnliy. 


Tlu  OM  of  the  method  of  Umits  in  nutbAmatl- 
oal  teaehlDg. 

RIC«  and  John»ofi'«  "  MellitKl  of  TUMr'  lit  rxpnclallv 
b>  be  eontmandad  for  Iha  Kliolarly  ninnm^r  In  which 
tliM  deTPlop«d  lb4  subjACt;  but  Ihnn'  Ik  Iho  lame 
dllDculty  In  thn  fiiiidamnnbit  couCf^ptlovi  x\  In  the  In- 
flntUvSmal  ntRlhnil.  One  may  aMUmc  In  unrlontand 
an  oxiiroMlon  wllh  nhlch  he  In  familiar  iinlil  clnsdy 
quulloRcd.  \  oliidcnt  Icami  tn  repeat  irlLli  cane, 
'Vdodty  U  rati!  of  mnlloi),'  and  th)nk>  be  un- 
deralandi  II ;  bnl  I  liave  biul  many  lucb  ulc.  '  In  a 
matheinntienllr  perfect  cnglno.  doi'>  the  jmion  »top 
at  the  end  ol  the  itrnke '.' '  '  Hoes  it  remain  at  rot  nt 
any  tJHM?'  '  How  can  it  reverse  lumuiion.  if  it  doe> 
uoiMopF'  *  How  can  It  ccaics;c>ln;  in  one  direction, 
and  moTo  la  the  opjiDiiitediceriion.  wiihoui Mapping 
tetween  the  two  motions? '  These  uiv  criitcftl  iiuca- 
tlont.  lying  at  llie  very  (oundatinn  of  nil  change  of 
■nottoit.  Ilocj  •rluugc  in  Uie  rale  ol  uiulk'ii  lake 
yiaee  at  an  Inatiuit.  ur  ditrlng  an  Inilaut  ? 

The  inethiKl  of  litnlla  lends  the  iiiliid  lomranlt  a 
fMull  the  coTiclutiona  uf  which  it  la  iiiipOMible  lo 
MCSfie:  hence,  aa  a  system  of  phllovupb]',  It  retains 
Ita  strong  hold.  Dk  Voi.m)1  Wooti. 

ilolukKn.  Uurh  in. 


RojMa  of  Ical 

On  Saturday,  March  S,  Kliile  irnvcirsing  seTeml 
QOilOtles  of  somheni  Ohio  by  railro.td,  I  obfurvcd  an 
Uliulratlon  of  the  viscoslly  of  ice,  ibal  seems  deserv- 
(ne  of  mention, 

Kor  a  number  of  hour*,  rnin  had  been  fallinic.  much 
at  it  freeziiii;  ai  il  felt:  but  thruu(:h  the  day  the  leni- 
pvrature  ruse  sli)chlly.  reniaJniuK.  however,  clo«e  to 
th«  (r«i-iiTi^-|iuini.  All  exposeii  oVjecU  were  coated 
Willi  ice>.  Ill  pnrticuiar.  tele);ru|ili-wire*  and  tbr 
(ininds  of  wire  feuceii  were  heavily  loaded.  In  ih^ 
aftarnono  the  Ii:e  hrnko  loMe  fivin  iho  wItm  al  In- 
nnnMrahtf  |iiilni«,  hnnttlnit  troin  them  in  depending 
euFvaa,  the  Ox'd  puint*  ol  which  wvre  someilmp*  ai 
much  ai  six  ar«1|thi  fvi't  apart,  and  th«  lowvst  point* 
of  the  curiws  Ironn  tira  In  iwnlvo  liiclittt  bftlow  tha 
wira.  OcciMlonally  the  ciirrca  wonld  breah,  and  the 
end*  of  Ihe  Ic^  mpn,  mn  or  three  feet  In  length. 
maid  project  (towmroivls  from  the  wlro  at  an  angle 
of  forir-fivc  drgrres  or  more. 

Tbe&eit  eiunplcs  wercpaixetl  without  opportunity 


to  make  rxanlna'.lon,  but  all  of  the  fact*  wnre  jllus- 
tratci)  at  the  utatloni  where  thn  train  atc^iped. 

R.O. 

Dloslva  memory. 

I  merely  Intended,  in  my  letter  of  Uanth  7,  lo  pt«- 
sent  tiro  of  the  mcxt  pr«vnlcnt  theories  which  have 
been  advanced  fur  those  iMusioiis,  The  '  race  rnem- 
ory '  theory,  kindly  bruiutht  out  by  W.  B.  T.,  should 
perb.ips  have  l>eeii  menliciuMl.  u  well  MS  lite  Ibeofy 
of  Lewea  and  Itiliut,  that  lh«e  decefilions  arlMfrom 
ttw  reirojeetion  or  f  Aise  location  of  a  prtMft  mental ' 
bnage  aa  a  reeollecilon.  The  Inheritance  of  the  ' 
aelual  envtn-ul  imprmaUia*  of  a  farmer  saoorallon 
resrs  upon  iii>  scientific  biisis.  W«  do  Inherit  the 
brain  tilriictnn'.  unO,  in  so  far  as  brain  fnucllonj  are 
de]>endent  upon  strucuire,  we  niay  br  s.-kid  lo  Inherit 
certain  lunctiona)  disposiilou  ami  powers;  hut  tlil* 
Structure,  and  tbelnipresstoiismadauponlt  bytctuo- 
perception,  are  esReiiiiaily  different  facM.  ! 

Thi»  curtespondence  Invited  should  be  addrMWd' 
to  Princeton,  y.J.,  Instead  of  Princeton,  K.T.,  h 
as  wrongly  Riven  in  Heit-ntf,  No.  Q7. 

Rkkhy  f.  OsnOitii. 

■■nnrcten.  XJ..  Manh  tl. 

Hipple-marka. 

Professor  Wooaler'i  note  In  No.  AT,  on  rlppl»-' 
marked  llineBtoites  iii  Kanaaa,  recalls  an  obMrvatlon 
of  lay  own  lu  Ulah.  In  the  sonth  part  of  that  terri- 
tory tlie  Juraislo  furmiitioti  includes  a  secllle  Itai*- 
slone  fifteen  t"  twenty-live  feet  in  Ihiehnmis,  cnnlaln- 
la^remaUi^of  CamptoueeiesAiid  I'cntacrtnn*.  Soma 
uf  the  nurfacM  of  the  layer*  exhlt'lt  cnanc  rlppln- 
marks,  the  wave-lentcths  raufclng  from  sis  Inebc*  to 
one  foot.  The  associated  fossils  cannot  ha  rrsardod 
In  this  e*»e  nt  Indicative  of  qnlet  cnndltlon*.  for  In 
nelshboriutc  dlatrlcta  tlM  aame  form*  are  touiid  in 
arflllaceous  aandstonM.  In  (lie  Mud* tones  the  shellii 
and  erinold  segoienia  exhibit  wear  from  rolllni;.  Init 
tn  tlM*  llmestoM  tbelr  angles  are  unlmpalrtd.  While, 
however,  there  b  no  evidence  In  the  limestone  of 
violence,  there  l( eildenoo  of  motion.  The  erinold* 
have  not  bflon  found  entire,  and  all  their  segmenla 
arc  ninally  dntofhi'd.  Moreover,  tlio  xtructure  of 
some  lit  the  llnwalonc  layen  li  oolitic. 

[  conceive  that  ihcauHiclallon  of  ripple- marks  with 
«hallnw  w.iler,  while  tuual,  i*  not  Invariable.  Tlie 
most  Smporiant  condition  lor  the  formalloii  of  ri|>pie- 
marlM  i*  motion:  and  nny  tbinj; competent  to  produce 
motion  at  the  bottom  of  dee]>  water  may  form  them. 
Wind-waves  on  the  Atlantic  are  raid  lo  have  brought 
•and  to  tbe  surf  nee  from  a  depth  of  Ore  hundred  feet, 
and  they  nimt  be  supposed  to  produce  at  a  still  cr«aUT 
depth  the  Ki^ntliT  agiutlou  necessary  for  the  Torma- 
tlou  of  ripple. murks. 

The  assnei.ition  of  the  Kitnsas  ripplo-markl  with 
fine  ar(;illiu.-e(>us  rocks  is  perliagis  unprecedented,  but 
there  seetus  no  theoretic  reason  U>  regfanl  11  with  won- 
der, Fine  Heiiimenl  dues  not  asiially  come  to  rmt  In 
spots  where  the  water  is  subject  to  n^cliatlon,  but  ei- 
ceptionaliy  It  does;  and  th"  centre  of  every  shallow 

End  Willi  a  muddy  bott'Om  aff>)r<l«  an  Illustration, 
me  year*  au»  I  observed  rlpple-marke  on  a  aiirfaee 
ol  An*  rlver-sltt  .it  the  bottom  of  a  pool  which  had 
Gommunlcaiion  witli  a  rubbing  rlrer.  The  pulsation 
of  the  torrent  commnnicaind  .igllatlon  to  the  pool, 
but  no  current;  and  [  Infnrreil  that  tlie puUatory ngl- 
Lallan  caiHcd  III''  rlppiliig.  The  pool  sbaccd  to  some 
extent  the  mnddineu  ol  tlic  rlvrr,  and  tbe  sitl  on  ita 
bollom  waa  evidently  a  fdimlng  deposit.  Not  far 
away  the  bank  of  the  name  river  cxbiutt«d  in  section 
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%  d«pn«ic  whtcb  (Miaed  UeniiotI  withthMtomiinic 
in  the  i-onl,  ilie  rippla-nMrbs  belne  repreMDM  by 
nndiilMloDS  of  tli«  lamlnav.  A  remxrhable  fi?«iiir« 
ot  lh«  tecllon  wM  th«  colDc1<Ii>no«  of  tlie  rli>|ilva 
through  m  Tirlknl  gpnce  ot  about  «isht«^n  iiicficii. 
All  tlm  likinhiaa  wsr«  Inlleclwl  In  the  tame  vay,  *o 
thnt  thfl  ci>iTo*|ioii(Iliij[  pitrlD  of  Ills  uniluUtloDt  foil 
In  Ihe  (amp  vcrtlfnlt,  in  Itliialrntcil  In  fl)[.  1. 

It  occurntl  Co  tar.  Iliac  there  nilcht  tw  In  tht*  tea* 
turn  tonwthtlig  uujosouii  to  cite  ajii>unipIlon  of  Mablc 


Vm.  I. 

flffurea  by  frM  parUcli^i  on  tb«  lurfnco  of  a  vibrating 
ulalv.  aud  tliat  the  devduplni^nt  of  thli  Idea  mlclit 
leatj  Ui  a  bellvr  llieory  of  cfie  orici'i  of  ripplp-niarkn. 
Thy  iTOiiiiuon  theory,  wlik-li  niaKei  tho  rlpjitf^-mnrk 
the  huiuotogue  of  the  BSiicl-dune,  Itnpliffn  a  foru-ard 
VuvuniHiit  of  the  rippk  in  tlie  dircL'tion  of  the  walcr- 
oorreiit,  aiid  U  iiiMii(f»tly  innppUnnlili'  lo  the  pho- 
nonioiion  }iia[  desc^ribeil.  I  um  ilispoiccl  (u  doubt  ita 
ap|ilkal)<tiiy  eten  to  rlppli.--inHi'k<  prodiioeil  by  f  ur- 
miia;  for  tliere  Ib  a  crrcniii  i-lun  <.•(  th<-'.it.  ioiimntely 
rvlaiad  to  uiiall  obilruL-iions.  wbtch  urt  cvrUiiiily  an 
■Catlonary  and  cun-itaiiC  ut  Uif  wAlt^r-wavi's  on  tlie 
raplrl  of  a  ttrvaiu. 
The  aiiHlt^uf  rippliMnark*  tu  vibrations  in  elantii.' 


fully  drawn  from  hand  rjieclinriiH.  Fig*.  2  and  :!  are 
lh«  prev:ili>rit  foviti*.  In  tin.  it  tlin  cttsi  1*  aoiiM,  and 
th«  broadly  ciirtM  troiii;''  '"  i"liJ«ny  Imcwcen  the 
eri'ita.  In  llg.  2  ih«  crij*t  nml  triiij^li  nrc  modprnli-ty 
aiMitc  and  thq  Iroti^h  li  ticnri'i'  lo  our  cii-m  1h:tn  to 
the  othpr.  Ill  flg.  4  tho  ci'»t  l«  broadly  riirTcil,  and 
the  Iroiijth  Ii  lots  ao.  In  llg.  !•  oocli  ripplr^  lim  a  >iib- 
iildlarT  crcat  upon  onr  alopc.  The:  rrsi-mblniirc  of 
till*  laat  10  rerlalii  pltonoi;rap1iic  cunt-s  sugaut* 
ICsrJt  aColicc.  Inolhur  »pfcliiitiijlwo  systfow  of  rip- 
pld  co-i'ilsL  liitpr^c?ulili>!  nt  varlon* 
augli!'> ;  nnd  tliv  fai't  that  tliix  rtlalioii 
wa»  obsLTVfd  ri'|»:nit^dly.  leads  iiiu  tw 
think  that  (lie  [WO  st>t»  were  «yii> 
chrnnoiiily  [oriiiHl.  K  Hyncbrcv 
nouily  funned,  Ihere  ia  iiuiu«t1iiii|; 
in  thvir  pruilucllon  aiiutojjout  lu  tht^ 
O0-exl>leiive  of  JNilcgwiidenl  and  di- 
verse vibrattoiiH  in  elii>>l!i:  bodii^s. 

I  do  nut  vtiulure  to  assert  that  th« 
uorrespondenoea  hore  [wliited  out 
are  more  than  «ii[H<rtti.'<.il  Hi>ati>|[ie», 
but  they  tatiiceii.  a  line  of  invi>iktlga- 
1 1 ou  which  should  b^  fruitful.  ISiicb 
itivMtlgatJoii  I  hail  InCondpd  to 
undertake,  and  l.bc  aooonipnnyliig 
figure*  were  nn graved  in  iinrsii- 
MUX  of  tbli  Intonllon;  but,  having 
found  my#elf  for  sumo  years  nnnhli'  to  pursing  the 
inbjecl.  1  ilMpair  of  >-oinuiaiiitlii;i  l)i<'  nd^i-asary  time 
ami  fiidliclna,  and  avail  myself  of  tlil«  opportunity  t» 
cnmmunlealr  my  ohscrvHllitns  to  the  sEieiitiflo  public. 
In  th«  Iinpn  tlint  tliey  may  asilst  In  llic  elucidntioii  of 
thp  anbjnoc  by  another.  G.  K.  GiI.nKitT. 

The  '  BatrachichtliTS.' 

The  publication  of  tlie  Arfliiem  do  »<iis«u  luicfonal 
of  Brazil  be);un  in  Hlo  de  Januiro  in  il^O.  In  ttic  tec- 
ond  iBSue.  that  for  the  sefimd  iind  iliirtl  Irlmostnra  of 
I87(),  lliL-  director  of  the  section  of  laiiii-gy  and  com- 
paiiilive  anaV.iULy  in  llie  iiiiisi'inn  piiblialmd  adeScrlp- 


Fto.  6.  —  Kaluril  tin. 


bodleji  la  further  lUuatraivd  by  varlatiom  In  the  forms 
of  iha  ripplci,  and  by  th«  comblnalion  nf  leia  ot 
ripple*.  The  olhor  luurea  allow  In  profile  four 
lorint  of  ripple  obscri'eii  on  umier  inrrncei  of  trlaaaic 
MUdalone  lu  aoulh-westeni  Lllah.     They  were  cap- 


tion of  what  he  denominated  'an  extremely  curluur 
little  animal  called  Itairacliicblbys '  The  author 
evidently  believed  be  had  [uunil  a  'nilH>in{;  lEnk,'  and. 
n^  It  were,  he  laid  his  prizie  at  Ihe  feui  of  Darwiu. 
naeckel,  and  Martins  with  tiio  Kreaiest  suletnnity. 


:n7 


f  junipiiilo  ^le 
nies,  11  (hould 
loo  general  to 
ipplled  to  tbli 

now  deposited 

ireity, 

<'.  Bravnki:. 


1  to  ooiisiilur 
311  has  been 
«   liavt;  liceii 

B.       Two  Vt'B- 

:here  is  tvery 
*or  tlu-  work  ; 


I"  nnd  genor- 
le  Alerl,  well 
ic  Nares  cx- 
t  at  the  (iis- 
tliout  money 
\y  aort  felici- 
;red ;  and  the 
1  to  it  ie  welt 
of  the  '21  at 
lent  and  sec- 

t  as  follows : 

.iigust,  1881. 
IS  equivalent 
basis  used  in 
igar.  coffee, 
not  embraetid 
he  extent,  as 
ditional  pro- 
ely  ie]M)rted 
ies  of  fresh 
efore  tlie  de- 
It  must  l>t! 
^mand  of  hu- 
ms is  greater 
ind  the  estrji 
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■  ilnpadt  « 
In  I  ho  [Mcil 
undulaiiuni 
of  th«  MCt! 
Ihrougb  a  ■  I 
All  ttiL-  i»n 
thfti  ih«  CO' 
In  the  same 
It  owiirrt 
tare  aametl 


^-/. 


IteurM  ti;  ( 
[faie,  and 

l«iidto»ta 
Tbo  comm 
tbe  homok 

BUIVOIII«llt 

cniTBiit,  aF 
nomnrion  J 
appllcabtlU 
m>u;  for  t 
related  to  * 
siatlonarr 
npid  of  a  I 
Tbe  aual 


b(Nlte*li(< 
qI  tbe  rl] 
riiiplM- 
funnsof  r 
Moddone 


HAMcn  Sfi,  )SM.| 


SCtESCE. 


Althousli  lli»  iintiii-  nl  t'int.  C  F.  lUni  appear* 
n*  UiH  aitm9  of  Ihu  pillinr*  ot  the  arclilviM  at  tlu> 
iloif  (h<i  mlKnt^i]  fboiily  aflor  tli»  palilkatlon  i>f 
tbU  arltcle).  it  !■  due  hi*  nicmoiy  In  mt  IIuU  hr 
objected  to  Ihr  jiubllcalton  n(  the  artlcio  nitcmxl  to, 
and  did  nit  En  )iU  pnwer  to  prcirni  It.  irell  Jiiran!  that 
II  would  Inina  rldloiile  upon  llir  nliton  mid  upon 
tlia  nuloiinl  ItrnxHIiiti  niuipiim.  of  slikli  h«  ira>  a 
director.     Xolwithu.indins   ProdyMor   lloni't  piot- 


<«Ulloiu.  tlie  dc^tcrlpliun  itppcninl.  acmtu punted  by 
a  plalc,  from  wliitli  Ilif  ai-comiianyin',;  llRiirr  lit 
copied. 


•>rtli<!|K.>ii<ls;  Mtnl,  wbenilUturlwJ,  tli«y  iiiniNliiioiltc 
watvr.  Ill  r(«ard  lo  (li«>«  poimUr  iiAiBBa,  li  tlioiild 
i»  rnnarkcil,  lioirem,  that  Uttj  are  U>o  Bon«r«l  to 
iMd  on«  to  suppOM  that  tli«T  sn>  applied  to  tbi* 
•peciMof  troR  alono  Uii«u)tbout  BlailL 

Thn  tiHN;lin«nii«illr«!l«d^<r  ma  am  DO«r  dopoiitM] 
with  rrofounr  Wlldnr  al  Catu«\\  iinlvcnlt*. 

■liXIX   r*.    IlRAXXKK, 
■ItslafliW  •nnvy  af  IVnHf Inula. 


Mr.  S.  W.  Giriuiii  aftprwaiili  rollfrd  altirnliim  lo 
tbe  abaunlliy  of  niulciiig  a  uen  zpnua  of  Ihti  aniiiisJ. 
whii^fa  h<^  ^linwB  ID  be  ati  uiidFic)i>|iiMl  ftiriu  of  a  spe- 
e'lVt  at  P»i'U'li»  {AmrrU'in  natur-iUnL  Ottoliwr,  l"*!!  I. 

Uore  recvnlljr  lliil '  fitrf'mvl y  ciiTiouo  lilllc  xiirmnl  * 
liaa  (.■unii-  l<i  lbi>  surfai**  a;nitn.  Iliixtiriic  in  lli<? Fiviirli 
BCadi-ny.  Eapvciai  atlvulioii  was  callt^d.  hi  llint 
tioily.  tu  tha  liral  Tolumet  of  the  Uraziliaii  anliii'iw: 
ami  Ibis  detcripiloD  of  'a  curiout  baLraelilan '  wa* 
tpoliCO  Ot  as     a  T;iluabl«  hcm;  '  and  '  irartlcularij 


THE  OREELY  SBARCU. 

Thb  report  of  iho  boxrd  called  to  miuidcM- 
llie  titnoa  of  tiK'  relief  e.V]>cctitioii  Los  bopn 
|iriiih-il.  and  iU  )>HtK-l|ial  featiiiva  havt-  ln-eii 
inadt-  [iiiblii-  tliruu);h  tbediiilv  press.  Two  ves- 
jH'U  liiivi-  Im'«!Ii  imti-tiniti-d  n  Uii-li  llierc  In  even 
rrnMnti  U>  l>idii;v('  iir«  urell  Hiiitcil  for  Ilto  work  : 


■ttHnliofi'    (X'uff.  '(•   moHlhlf,  Jaoiury, 

Aji.Min-  xitti   Pr')t**«'ir   ll-irlt  in   r»-;nrd   to  Ita 
Mni!  iHiMn    -  in'TP  Ihari  an  uniuiinl  lAd|ole.  I  «)■■ 

anxifiii-    ' 
vari'^ii- 

•JCtllnr  •',-  II' ' 
ions. 

Jlj    -ork 
]tkl«roUirr». 

In  almoti  fv 


stM>i*lini>nB  of  ilic  jnlmal  In  ih^* 
11  i!t>vi?oj>iiifnl.  ami  t.liiu  miiku  on 
,1*1 -t  the  cotrePl.iwai  of  ourupili- 


tl'.r  Imperial  geolo^cal  survey,  and 
.  ii.-  U  ncfoianry  foe  air  to  travel 
■■  Itriiill.  and  in  siiiiie  part*  of 
Ibe  ArtCritiis.'  ii."i>[iiijic  jnd  PiirigULiy:  but  iiowbepc 
TOuM  fllnd  or  licjr  of  nnv  »ii<Ii  niitnml  as  tbal  ilt-- 
tcribril  in  the  nrpliivo*.  Alone  tbe  Paraciiay  Kiver. 
wbii-b  1  iravi-rsi-d  from  lis  moiiib  to  iU  Kiurue,  1 
madc«i|«'cialff[c.['  in  find  11 : forth*  specimen  flsiirrd 
w 'alil  to  linve  ei^me  fmin  I'aruuay.  At  leugtb, 
r  a  tfipniadf  in  ISJiS-St  to  tlie  fnlerior  of  thf 
er  of  fprrinin  .co  in  Briuil.  [  nassu  foi'Iiinate 
htain  a  iiuinlH-r  of  sumi  livJiif!>pecIineD«;  and 
11.  ■  witlioui  viying,  [liLiI  lliey  Aboweil  Ihc  Jtatra- 
rtiTr'  '  <*>  111  Ih-  k  mere  Udjji)li.i.  Tliey  wen-  taken  In 
an  aniiu^inl  lOHid  ueir  lli«  ilUiitce  n(  tinnlto,  toward 
the  tntX  it  JaiiuaiT,  )8SS;  beinic  toiiiid  in  all  dagn 
of  dcT<?3(>]>tDet)t  from  tbo  tadpole  to  tlie  fiilt'Srown 
trofi.  altlioueb  Ibe  »ery  youii(t  lailpolc  cnild  not  lie 
baiTon  at«oiiiil  of  tb*  bteneMi  of  tbo  inaion. 

About  ISoiiilo  tb^c  tfldiioleii  am  cnlird  ciuofrs. 
They  IT*  not  iiixumni'iii  In  itllclira  and  pondf,  and 
•ometlmc.i  ocrar  In  Huclt  nuinbm  ax  to  fc.rlouily  In- 
terfrte  wllb  fi>biniE  »lib  ilic  net.  Th*  full-erowii 
froM  are  Ciilled  unp/A  iT-tf  (green  frogn).  Thty  iirr 
■ibIi)  lo  live  ill  tV  wnrdiaixl  ruflir*  about  Ihemnrgin-- 


and  tlirough  Uhi  gnKvlbl  courtesy  nnd  genor- 
uMtj^  of  the  Uritish  gorernmeut,  tbe  Aleit.  well 
known'  m  tbe  sdvuiee  8bi|>  of  the  Nares  ex- 
pedition of  I87.V-TB.  baa  been  ptil  at  tbe  dls- 
positiou  of  till?  Uaitcd  States,  wiibout  monej 
ODd  without  |>rlc>e.  A  tiKirts  titiich'  au<l  felici- 
tous aerviee  i-ould  bardly  be  rciideretl ;  and  Uie 
HPiitiinnil  of  tlio  country  in  i-egnrd  to  El  \m  well 
(•xpivNM'd  in  tlic  Mjuimn  III  rait  ion  of  ibe  'Jlitt 
nllirno  lo  i-i)itj;n'!u  froin  tlio  prt^fiidcnt  ami  mki* 
retiiry  of  ulnle. 

Tbe  position  of  atfnirH  i»  aboat  m  follows : 
the  Greely  p«rty  were  landed  in  Angnst,  18^1, 
at  Discovery  Harbor,  with  ratioox  equivalent 
to  supplies  for  tliree  yearn  on  ttie  liasis  uscl  in 
(lie  U.  S.  annr ;  with  beans,  sugar,  eoffeei 
canned  goods,  and  auiiscorbulics,  not  embraced 
in  Uie  regular  otHeinl  ration,  to  the  extent,  as 
alleged,  of  about  oiw  year's  additional  pro* 
visioiiH.  Beside  ibis,  Lieut.  Greely  rf)iort«(l 
tliat  about  three  inontbs'  sup|>lie^  of  fivsb 
innsk'Ox  mvat  had  been  killed  N-forv  tlic  tk- 
pnilnri'  nf  tlic  n:tnrning  vl-kn-I.  Il  must  )w 
roiitcmlwred,  however,  Ihut  tlie  deiiumdof  hu- 
mnn  nature  for  TimhI  In  lhr«'  rt'gioti.i  ix  gii-al«r 
tlmn  in  mon-  l4-in|K-ratc  cliniatc^H  ;  .iiid  the  extra 
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supplies  Above  iii(!iitioiH-(l  woulil  probiiblv  bu 
coosunKHl,  togctlior  with  M)c  ivgiilnr  riilioa, 
instead  of  serving  to  t-Mcnri  it  over  n  longer 
period.  There  is  every  rensoii  for  b^lieviDg 
that  the  supply  of  fresh  meat  oi'  gnino  at  llio 
station  ia extremely  piecarioua.  accessible  only 
during  a  few  snminer  months,  and  perhaps 
practically  absent  !ii  certain  ycni-s.  There  La 
thervfore  reason  to  ^upposti  Unit  the  supplieii 
ofthi;  i;x|)i'ilUioii  will  be  entirely  exhiiiisted  by 
the  beginning  of  next  wintttr. 

On  the  fiiilurc  to  rwich  thp  p.irty  in  IK}S2, 
it  may  be  supposcil  Dml  every  ciire  would  be 
taken  by  its  commiuidcr  to  ceonomize  supplies 
for  the  retreat  Usi  fnll.  This  could  not  l>o 
carried  ren'  far;  because  the  stamina  of  the 
men.  already  weakened  by  two  yeai-s  of  arctic 
exposure,  nould  not  bear  any  great  reduction 
of  the  ration.  It  is  probable  thatdreely  irould 
have  lenriad  by  the  second  summer,  that  delay- 
ing uDlil  September  might  jirore  fatal  to  his 
plan  of  retre.nt.  [Ie  probably  st^irted  soutlt. 
if  nt  all,  in  July  or  August.  1883.  We  Oattume 
that  the  party  irerc  living  and  in  reaooiiably 
good  he.ilth  at  thai.  time. 

The  distance  fri)ni  Dlseovery  Bay  to  Cap« 
Sabine  (see  map)  is  about  two  hiiodre<]  and 
fifty  miles.  The  shore  is  bold  and  precipitous  ; 
the  Qoithern  half  compact,  and  almost  nilhout 
inlets  or  bays  ;  and  the  usual  tce<foot  along  the 
rocky  walls  of  Kennedy  Channel  is,  on  this  side, 
liable  to  be  much  broken  by  the  grinding  of 
floea  af^nst  it.  In  this  stretch  of  coast  there 
are  three  caches  of  provisions.  The  Rrst,  at 
Carl  I{itt«r  Bay.  seventy-five  miles  .south  from 
Lady  Franklin  Buy.  (contains  two  hundriHl  aiiit 
twenty-five  niUunx.  dr-jmsitwl  by  Grt-i'ly  him- 
self in  1>i'^I.  ati'l  Hutlicienl  to  susl.-iin  hix  party 
for  nine  days.  Sixty-two  miles  farther  Kouth, 
at  Cape  Coilinson,  arc  ten  days'  provisions, 
left  by  Nares  in  18"o.  Fifty  miles  farther 
south,  at  Cape  Hawkes,  ia  a  racho  of  unknown 
extent,  but  which  Greely  thought,  in  1881. 
would  aubsiat  his  paity  for  two  months.  These, 
however,  were  parth'  in  had  condition  in  I8SI , 
and  probably  Ktill  wor.te  in  IH8S. 

Of  the  dogH  taken  by  Greely,  only  eleven 
survived  until  the  <inle  of  his  last  report,  a 
number  hardly  more  than  sufD<;ient  to  haul 
their  own  food  from  Lmly  Franklin  Bay  to 
Cape  .Sabine.  It  may  he  nsKumod  that  any 
attempt  of  the  C  rc<-Iy  party  to  retreat  bj  mean  s 
of  stiKlgea  alone,  would  Im;  unsucee«^fiil  and 
dtfloetrona.  If  attempted,  it  probably  would 
result  in  a  return  to  their  old  quarters  later  in 
the  season,  as  their  only  safety  for  the  winter. 
Sled^ng  over  the  hummocks  of  Kennedy  Chan- 
ii(^  and  Kane  Itamn  in  terrible  work,  and  not 


to  be  compared  with  that  done  on  open  Reld- 
icc,  like  that  of  the  sea  north  of  Kolx'soti 
Channel,  or  that  crossed  by  A^Jou,  Wrangell, 
and  Dc  Long, 

The  practicability  of  a  sneceasful  retreat  to 
Cape  Sabiue,  we  believi*.  depended  entirely 
upon  whether  the  party  were  able  to  use  their 
boats,  and  avail  Ihcmsptvc.s  occojiionally  of 
their  sleilges  lo  ninki-  porlagi-s  over  ice  istli- 
muM'A  in  their  way.  They  were  Curuisiied  with 
boat.4  prejukreil  especially  for  the  |iuq'0«<!,  be- 
side* a  mi-am-lauueh,  for  which  an  .-ibuiidant 
su[)ply  of  coal  might  be  procured  from  the  ooal 
atratn  near  the  station. 

It  is  improbable,  unless  continuous  water 
communication  happened  to  favor  them,  that 
the  party  eoutd  trana|iort  their  effects  and  rec- 
ords, together  with  a  year's  provisions  for  all 
bands.  They  could  hardly  take.  In  the  four 
boats,  moi-e  than  eight  Iouh  beside.t  Itiemselve.s, 
and  probably  not  more  than  six  luus  if  any 
coal  was  cari-ied  in  thi'  launch.  A  jeur'a  pro* 
visions  for  all  hands  would  weigh  ovet;rou 
tons.  It  would  be  necessary,  ther 
them  to  rely  upon  the  stores  they  expe 
rt'lief-ship  to  c-nelie  on  the  east  sirlc  oF 
nell  Land  in  ISS:;,  jmd  upon  the  other! 
alreiidy  luentioued.  to  supply  the  dcfleii 
of  their  means  of  transjwrtatiou. 

It  is  highly  probable,  also,  if  the   -^'i' 
of  the  party  bad  in  any  way  becom* 
impaired,  that  they  would  find  it  ii<:-^<--r^^^ 
(failing  continuous  land-wuter  along  the  Oriu- 
uelt  Land  const)  to  almndon  all   but  two  of- 
Ihoir  boats,  and  as  much  of  every  thing  elsoC 
as  they  dared,  to  get  ihrougli  to  the  southern 
cnlranee  of  Kane  Busiu.     Whether,  if  arrived 
at  Cape  Sabine,  the  enehi-g  there  would   KuttltH; 
to  pass  them  safely  through  the  winter,  docn 
not  seem  to  be  ecrlain  from  the  rather  eonriised 
statements  in  regard  to  it.     It  is  also  posi^iblu 
(as   happened  to  the  l-'uglish  on  some  occa- 
sions) Itiat  tlic  cou<]ition  of  the  ice  alongshore 
might  be  snch  that  the  caches  at  Carl  Hitter 
Bay  or  Cape  Coilinson,  or  both,  might  bo  iitac- 
ceaaiblc  from  the  water. 

We  may  conclude  from  the  above  facts  arut 
assumptions,  that  (1°)  If  the  Oreety  party  were 
able  to  use  ihdr  Ixiats,  and  reached  Cape  Sa- 
bine Mafely  hiat  full,  the  probability  of  finding 
them  tl\eie  at  ojfen  wat*r  is  reasonably  gootl ; 
(2*)  if  they  were  not  able  to  use  their  lio.its, 
they  either  wintered  at  the  station  (in  which 
CISC  they  are  pi-oiiably  in  fair  condition,  but  will 
be  reached  with  dlDleuky,  and  must  be  reached 
within  the  year  to  save  them),  or  they  made  an 
attempt  to  sledge  southward  to  Cape  Sabine, 
and   can   hai'dly  haie  ejioai>cd  aerious   diaaa- 
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ter ;  (3^)  ir  Ui«v  rcavlied  Ca|>e  Sabine,  they  are 
there  at  prc»eiil,  unless  fnroed  Ut  att«iD|)l  tlie 
tTnnitU  of  Kmitli  Soiiml.  —  u  tiuk  fntnglit  wilti 
■ndi  cliltit-ulty  tUiit  it  iiiny  well  Ix!  (Ii>iiliu-<1  if 
Ihoy  roulil  arooin|)lifih  it.  IT  nocoinjili.tln'cl, 
the  nliKcncc  of  proTisions  cxprcUil  to  be  foiiml 
there  would  prove  n  grievous  <li«tppoinlnK-nt, 
and  possibly  the  cniLse  of  disiutcr.  tint  ire. 
think  the  prospect  of  the  p«irty,  ns  n  n-holc, 
reaching  the  eastern  side  of  Smith  Sound,  to 
be  almost  imn'ortliy  of  serious  consideration, 
rrei^  it  tiol  that  in  maltcra  like  this  noUiing  is 
uuwonhy  of  eun  side  rati  on. 

The  report  of  Ihu  l>i>ur(t  !s  souud  nnd  Judi- 
dons,  nnd  wuh  doii1)Ui.-»t  founded  in  grent  part 
upon  thi-  wisi'  (-(iiinHel  of  nii'n  like  ^larus  and 
Sdiiratkn.  wtiidi  ix  :i|>|ji'iuI<mI.  It  n-eoniniendst 
a  bounty  to  tie  offerfd  for  the  recovery  of  tli<! 
party,  if  north  of  Ciipe  York,  ha  urged  in  tiiio 
journal  and  by  various  eomjHicnt  arctic  ex- 
perts among  those  consulterl. 

i^inee  Ihi^n  the  secretaries  of  the  navi'  and 
war  dcpaitmenta  have  united  in  a  letler  to 
Congress,  which  [<t  loo  lamentably  absnril  to  be 
my  thtnj;:  but  vouiii-.  It  has  beeu  well  an- 
swered bj'  Mr.  fU'wiTCO  Kciinaii  in  the  Ntw 
York  herald  of  )lim-h  la.  Thai  those  poor, 
dear,  stupid  Kvalerx  nnd  wluibm  might  get 
tbcmifclvrii  into  trouble  by  rnithing  in  wliern  th« 
navy  i»  no  much  better  fittcil  to  tread,  in  essen- 
tially the  reason  offered  by  these  landxnicn  an 
proof  of  the  inadvisability  of  a  rcwnnl.  The 
cotnmon  sense  of  mankind  will  put  a  right 
vsluc  on  sueh  a  pica.  The  necessity  for  com- 
petent ic«-ua%igators  la  siifliciently  evident  to 
any  one.  and  iii  ri-co;;uizi;il  by  the  board  in  its 
report.  The  neeunaiiy  of  leaving  the  ioe  nan- 
gHtlun  abaotutety  to  llieir  Judgment  is  hlut«d 
at  by  Sctiwatka  in  hiH  tetter  to  ttie  board,  and 
much  more  fully  devclopiil  hv  him  in  un  int«r- 
▼icw  piiblishct)  in  the  San  FrawrAmco  pr>iit  of 
March  I.  Upon  this  much  <Ie|«;nil»,  a*  tlie 
exi>criencc  of  the  I'rotou*  in  IH8S  givoa  cvi> 
dence. 

The  plans  of  the  expedition  are  not  yet  fully 
matured,  or  at  least  not  oflldally  made  public 
It  ia  slated  that  the  Bear  will  sail,  aliout  April 
S5,  to  St.  .lohns,  XewfottDdlaud,  to  coal,  take 
do$:a  on  boani,  and  proceed  at  the  earliest 
pOMible  monii-nt  to  DIaco  and  Upernavfk. 
whidi  it  IK  hoiH'd  will  l>i-  reached  about  the  third 
week  in  May.  The  Tliclla  vill  follow  from 
New  York  abont  May  t,  coaling  at  St.  Johmi, 
and  convoying  a  ooal-8icnm«r  to  Upcmavik ; 
when  all  three  will  procceii  toward  Cape  York 
and  Littleton  Island,  or  I'ort  Fouike,  opening 
communication  with  the  Kskimo  at  the  earliest 
Opportunity. 


1'he  Alert  atiould  arrive  at  Upernarik  b; 
.lune  I,  and  proceed  during  the  month  toward 
Littleton  UUnd  with  ihc  intention  of  provid- 
ing a  Htalion  to  fall  lytuik  upon  for  Uie  crvwn 
of  the  two  ailvanoe  vcMCl*,  and  later  to  acnd 
a  >i  ledge -party  along  the  eatt  coast  of  Smith 
.Sound  ns  far  as  the  Humboldt  glacier.  This 
duty  completed  by  Sept.  1,  and  tho  advance 
vessels  not  having  been  lieard  fVom,  the  Alert 
should  return  to  Ht.  Johns  witii  her  report. 

The  programme  for  the  Alert  ta  open  to  se- 
vere orltlcl^ui.  It  cannot  t>e  too  often  repealed, 
that  nearly  all  the  cbatiocs  are  ngainat  any  of 
the  Greely  i>aTty  having  reached  Uie  east  aida 
of  Smith  S(mnd,  unlcuiit  froni  OajM;  laalwlla- 
Thu  relief- vcjito In  must  follow  the  lan<l-wat«r 
on  the  Orinnelt  Land  shore,  to  make  norttiwnrd 
progress.  If  thay  vomv  to  grief,  they  will  liavo 
to  retreat  by  ttiat  sliore  ;  and  for  tliem,  as  for 
the  Oreety  party,  a  station  on  the  (ireenlsad 
side  will  bo  of  no  use,  beside  adding  greatly  to 
tbeir  perils  —  unless  Smith  Sound  is  navigable 
for  small  lM>ata,  wliich  is  hardly  to  be  expect- 
ed, late  enough  for  a  ]>arty  wrecked  north  of 
latitude  70"  iff  to  reach  llie  Oreeulaiid  nide. 
The  !t ledge- jiarty  along  the  Greeidaml  nhore 
will  he  uKeful  only  sh  a  training  ia  sledging 
for  the  youngsters.  Here  it  may  be  observed 
that  the  re]>ort  of  the  board  contains  a  draw- 
ing of  a  now  kind  of  sledge  most  ingeniously 
contrived  to  be  worUUess  in  tti«  arctic  regions. 
It  weiglts  two  hundred  pounds,  and  containa 
bolts,  bars,  rivets,  and  varieties  of  metal,  — 
enough  to  delight  a  lockamith,  and.  at  arctic 
temperatures,  keep  him  more  than  bnsy  mend- 
ing  tlie  breaks,  aud  the  surgeon  as  much  ao 
alleviating  the  t)listcT8.  which  would  rise  wher- 
ever hare  akin  touched  It. 

It  is  undentood  thai  the  expedition  is  to 
bo  command  11 1  l>y  Commander  Winfiehl  H. 
Schley,  who  will  take  cliarge  of  tlie  Thctia, 
with  Lieut.  Uriel  Sebree  as  cxocuti\'e  oHIcer, 
Lieut«.  Kmory  Tnnnt  and  S.  C.  Lemhy, 
Ensign  Harlow,  Chi  of- engineer  Melville,  aud 
Passed  assistant  sargeon  Uroen.  The  officera 
of  the  Bear  will  bo  Lieut.  W.  H.  Emory 
(commander),  Lieuts.  Colwell  and  Reynolds, 
Knsign  n^her.  Engineer  Jolm  l^owe.  aud  Dr. 
Amua.  The  Alert  will  be  commanded  by  Cora- 
niuiider  Gi-orge  W.  CoOIii,  asa!Mt«d  by  Lieut. 
Cltarles  J.  B:i<ig<-rund  olhei:t  not  yet  named. 
It  is,  of  ootinu!,  iMMsihle  Itiat  oliangea  in  tliese 
details  miv  oci-nr  at  any  lime  tMjfore  the  expe- 
dition departs.  No  opportunities  nro  to  be 
alTordcd  for  seientiflc  observations  not  inevi- 
table to  the  voyage  —  uulcas,  )>crfaap3,  on  the 
Alert,  whidi  returns  to  civilization. 

That  tho  ospedttion,  in  8|Nte  of  cnditioa  of 


b^ 


SCIENCE. 


[TrtU  III.,  XO.  BO. 


ccHiwplioii  aod  inexperienced  fteraonnvl,  will 
do  good  work,  we  have  no  doubt ;  fof  It  Is  th« 
HtiviDg  grace  of  our  American  naiy,  Ihai  it* 
oflk'iirs  nre  apt  in  utilizing  liritrf  i-spiirifiioi?. 
fpTtile  in  cxpeiiiunta.  and  bold  in  ■■sciuitioii  of 
H  tfUik  befbre  tli«in. 


rUE  GREA  T  VIENSA   TElESCOI'B.i 

Amosg  tho  iiistniui flits  wliidi  I  liim-  i-\!iiii- 
ine<i,  llinl  U>  nhicli  mtwl  iiilx-nisl  now  •itt:ii'iii;« 
is  the  gieat  tek'SL-oiic  i*<-i>iirl_v  i-omplv'tdl  for 
the  Imperial  obKi-rvulorv  at  Vii'im.i  l>y  IloM-nrd 
Grnbb  of  Dublin.  It  in  llir  l»rij;L-hl  icIVncting 
t«lescop«  in  actual  iiTcnttbc  prcscnttimi'.  bciog 
of  one  iiidi  jfrcalcr  iipcrturt'  than  ihat  of  the 
Xoval  obseivalorj- ill  \V:ii<liiiiglon.  The  oon- 
traut  was  nimle  ivith  Mr.  Cnibli  in  1k7j  ;  but, 
on-ing  to  ilifliciiilicH  in  pi-oeiirinjj  i-lasa  dbks 
ol'  till'  nt'Wit^ary  size  and  purity,  it  was  not 
rotnplelt'd  until  Irtfl .  rurlLicrdel;iysoc«irred 
in  niouiiting,  so  Ihai  it  was  soareely  reaily  for 
sclnsl  work  at  tlio  liui<>  of  my  visit  in  Ai)ril 
last,  i  made  as  crllienl  ami  careful  vsainina- 
tion  of  ita  working  a*  wa^  puMililc  iliiring  iho 
iinfavornble  weather  nhicli  prevailcil  at  V'ionnu 
at  that  time.  My  examination  was  prindpnlly 
iu  tbe  oature  of  a  coiii|iari«oii  of  its  working 
ntllli  liiat  of  llie  U'aKliingloii  tclciK-ope. 

Oeneriil  ehnraclcr  of  mounting.  —  In  iia 
main  fealun**  Uie  lelc8(.-o)M'  is  mountetl  ou  llic 
»amv  genera]  principle  with  that  at  Waalilng- 
lon.  Both  of  theiw  in^trumeiiUi  are  eounler- 
poiMcd  on  the  tiermaii  pinn.  The  tidiea  uf 
Iwth  are  of  steel-  The  rapid  iJioLl»n  iii  dedi- 
nution  is  by  means  of  a  TO\uf  atlaihed  In  tht; 
two  ends  of  the  tube,  and  that  in  ri;ihl  .■im.i'ii- 
sion  by  a  system  of  whiwt-work.  The  i^lodi- 
worfc  is  in  the  pier  below  thcin^lrunient.  nui 
leading  points  of  dilRmmci-  are.  lluit  tliv  nioiinl- 
iug  of  the  Vienna  teIe»i-o])c  i»  much  larger, 
atronzer,  and  hi-Tivirr  in  all  its  parts  :  that  tho 
ooutnvDni'e!>  fi>r  making  use  of  it  arc  moiv 
nutoerouH;  lliat  nn  clabomte  system  of  frio- 
lion-pilk-rit  in  declination  is  provided,  thft 
U'lwbiiigtou  lelescope  having  none :  and  that 
n  more  coiiveuicnt  system  of  illuminating  the 
licld  and  the  divisions  on  the  several  clrcIeK 
lias  been  adopted. 

Saw  of  motion.  —  In  moving  ibe  Vienna 
telescope,  one  is  at  firnt  struck  with  Uic  fact 
that  mere  weight  'm  a  scrioiiK  diawKicJc ;  bnl 
wh«n  the  motion  ia  on<><-  coniniruiTd.  Ibe  move- 
ment in  right  aMcenxion  i»  almost  :is  easy  as 
in  the  Waaliington  tcleiicoiic.     It  IS,  bowewr. 

'  Rilwl  frnm  a  trpiir.  lu  ll.u  mtvljirj  uf  ibr  Mi)  «(■  orwril 
WpvfMDMiw  Id  aMnnaminil  ln>lruii»niii.  by  [i|iii^>    XHV' 


very  d liferent  in  declination.  For  reaeous 
which  neither  Dr.  Weiss  nor  myself  were  able 
to  perceive,  the  rrietioii-roltfrsi  seeinoil  to  be  of 
no  henelil  in  casing  the  motion  in  dc<!linatlan. 
wiiieh  w!is  much  mon-  dilllcult  than  in  tb« 
\V:UEhingt'>n  telescope,  and,  in  fact.  <luit4  a 
task  upon  the  strenglh  of  the  observer  at  the 
eyc-picee.  The  quick  motion  for  setting  in 
right  ascension  is  made  below  tho  end  of  tbe 
[lolar  axis  by  Uiming  iv  steel  steering-wlwel. 
This  appliance  la  iu  eveiTF'  way  inferior  to  tbe 
ftystem  at  Washington,  whei-c  the  same  motion 
is  effected  by  an  endlctis  ro|)e  hung  over  a 
grooved  wheel,  which  the  observer  tunia  hand 
over  baud.  By  this  motion  the  u^>M-rver  at 
tlie  ^Vushington  telciteope  can  uiidte  the  re* 
ijuired  motion  without  Inking  hiM  eye.t  from  the 
iBlesuope  or  llie  vernier,  ;inil  wiThuiit  giving 
any  thought  lo  Ihc  molioii  of  his  hands.  But 
thu  handh-K  of  the  steering-wheel  are  mach 
lex»  eonveuient  to  take  hoi  I  of  than  ii  rope; 
and.  if  the  motion  is  at  all  rnpid,  the  operator 
inu«l  III-  ou  the  alert  lest  the  steel  liaodlea 
striki'  his  knuckles  in  the  attempt  to  t^e  iioM 
of  tliom  wiihout  looking.  Tbe  necessity  of 
eare  in  this  resppct  makes  the  motion  slow  anil 
taborloiia. 

CUick'Viiitioii.  — -On  tlui  syHiera  ofihe  Me««ni. 
('lurk,  applied  in  the  Waxliiugton  tulefcope,  the 
nei'bw  which  turn»  the  sector  doei«  not  lake  hold 
of  the  circumference  of  tin'  IntttT  <lirectly,  but 
gears  into  a  eonnJete  wheel,  the  axis  of  which 
is  eonnceled  with  the  are  of  the  sector  by  a 
pair  of  lira«s  or  steel  tuinds.  Ity  this  arrange- 
ment the  toothed  wheel  makes  a  nearly  cum- 
plele  revolution  white  the  sector  is  mo\iu<; 
through  its  arc;  and  the  etfeot  of  the  sni.'^ll 
unavoidable  irrtrgularitles  iu  Uie  working  of  the 
sci-ew  Is  diniinixhed  iu  tlie  ratio  of  llie  arc  of 
IIh'  sector  lo  the  einumferenw  of  the  wheel. 
Whatever  udviuitages  this  arriingi-inent  ma> 
have  in  small  inslrument^.  I  tliiuk  lh:it  in  lai;ge 
oiH-s  IJktv  an-  more  iJian  couiiU-rliiihuicctl  by 
tl)e  evilii  arising  from  tlie  elasticity  of  the  bam), 
comitiueil  witii  the  eli.inges  of  friction,  the 
action  of  the  wind,  and  other  forces  acting 
to  vary  the  uniform  motion  of  the  telescouo. 
Owing  to  this  elasticity,  the  effect  of  the  wind 
or  of  any  slight  pressure  by  the  observer  on 
the  eye-piece  is  many  times  greater  in  the 
Washington  tlutn  lu  ttic  Vienna  instniment 
But  it  did  not  ap|K'ar  tu  ine  that  Uie  firmn«a 
of  the  conneetion  in  the  latter  UiKtrument  be.' 
Iwet'ti  tho  KUppon  of  tliir  IiiTDing-Dcivw  and  the 
tube  of  the  lcl™eope  was  as  great  as  euppostii 
hj-  ihoxe  who  hiy  sirens  on  large  and  stuMe 
nKitiiilings.  I  found  ttiat,  by  a  simple  jtreaKurc* 
of  die  Ihumb-nail  Ujion  the  eye-piece  of  the 
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Vienna  tel«sco|ie,  tbc  [lomling  in  ligUi  aac«Q- 
Blon  could  b«  chauged  b;  a  niimb(*r  or  ftecomls, 
M>  a5  U)  Ihrow  aa  obJ«ct  eiillrvly  aivay  from 
thi-  virc.  Tlie  tnuiii  qiicNtiori  is,  Iioki'vit,  Uie 
■liMKlitit'JM  of  motion  wlion  no  [ir^ssiiri'  whnU 
ever  U  appliwi  by  tlic  ohwncr  or  thf  wind  ; 
and,  to  fnr,  I  Iinri.'  round  oo  large  IcIcAcojje 
wliicli  is  cnlircly  satiefiK-tonF-.  The  Vienna 
UlcHivpe  was  not  supplied  vitb  a  mioroniptcr 
St  the  limi?  of  my  exnmiuniioQ.  eo  that  I  could 
not  test  its  motion  as  iborougbly  as  1  wtahed  to  ; 
bnt,  by  biingiug  the  planet  Uranua  in  the  edge 
©r  the  field.  I  fuiiiid  lliat  tliere  was  constaiiUy 
an  iiTogulai'  movement  in  rljcbt  aaeennion.  the 
auioiini  of  wtiit-li  I  ciitimtiit'il  att  bettvecii  one 
and  Luo  Aocondit  of  are.  This  movement  had 
no  rvjtiilar  ]ierioi).  utid  tlicri'foru  did  not  aeein 
to  In:  connected  with  any  ilefvet  in  Ibe  figuri; 
or  iiiolion  of  tbc  screw.  Its  irrcgiiUir  period, 
if  1  iii.%y  use  the  term,  varied  from  the  smalj- 
vst  appreciable  ammint  lo  two  or  Ilirce  seconds 
of  lime.  Its  most  probable  cause  seemed  to 
Ih-  (be  irregular  IViclion  of  tbe  motion  in  Tt^ht 
Ascension,  nud  espeeinlly  of  tbe  friction- rollers, 
by  irbich  the  polar  asis  is  supponeil  at  its 
loner  end.  A  similar  iri-egularity  is  noticei) 
in  the  Washington  it-lescopu:  bm  I  think  it 
Is  decidedly  li-^s  than  in  tbc  Vienna  one, 
(ifovided  tbai  no  strung  vind  is  blowing  oii 
ibe  instrument. 

.itrriiiif/e>n«iil  of  ttctor.  —  In  Mr.  Griibli's 
Inrjjc  (eleKCopo  un  attempt  i?  made  to  givp 
jtreaH^r  i^tahilily  t<i  tbe  screw  by  linving  iti* 
nxi^  imtnovably  li\cd  to  supports  in  the  massive 
biuse  of  Ibo  telescope,  which  renders  it  inca- 
pable of  any  motion  eiccepl  that  of  turning. 
Tbe  screw  cannot,  therefore,  bo  unloclied  fl'oai 
the  sector,  as  in  tbe  instruments  by  olhei' 
makers.  When  the  sector  reaches  the  end  of 
its  motion,  it  1«  lo  be  turned  baeU  by  ^vbig  a 
rapid  haektvaixl  niotitm  to  the  Htrew  itHelf.  lot- 
wbich  «[R'fiul  npparalittt  i»  |irovidcd.  From 
wtiut  I  hnve  alrciidy  xtid.  I  am  of  opinion  that 
tliiK  arrangement  oUVrs  no  mlvnnln^c  lo  com* 
pi^nNat<r  for  Ibe  Ironbli-  nbich  it  anises  the 
olwervt-r. 

Shw  molion. — Tlio  slow  motion  in  right 
Bsccnsion  in  the  Vienna  telescoiw  is  endless, 
instciid  of  l>eing  conflnecl  betneen  narrow  limits, 
as  in  that  at  Washington.  This  is  a  decided 
improvement,  saving  the  observer  niucb  loaa 
of  tim«  Twin  tbe  motion  running  out. 

Illumination.  —  The  apparulim  for  illumi- 
nating the  Held  of  the  micrometer  was  not  in 
perfect  order  at  tlie  time  of  my  viitit.  so  tbat 
I  need  not  re)iort  upon  it  in  tbt.s  coimeclion. 
It  is  in  ilK  generul  cbarnetcr  simihir  to  iIr- 
aystem   adopted  by  the    Mcssri'.    Uepsold,  of 


whlcb  I  fihall  apeak  bereafler.  Tbe  illumina- 
tion of  tbe  divisions  of  l>oth  ciiclea  leaves 
notbing  to  be  desired. 

Minor  point*.  —  In  the  preceding  I  have 
indicntfil  what  may  lie  conttiiiiTtHl  fundamental 
points  affecting  the  tise  nl'  tli<:  in»trunient. 
There  are,  however,  several  minor  jwintal 
which  arc  of  almost  equal  im[)ortnn<;e,  ho  far 
as  the  practical  use  of  the  instrument  is  con- 
cerned. As  the  instrument  now  sl;inds,  tlit'J 
drawback  which  strikes  mc  most  was  th< 
absence  of  any  rough  setting,  either  in  right 
ascension  or  declination,  and  the  im|>oB8ibility 
of  seeing,  even  approximately,  llie  pointing 
in  declination,  except  when  llie  observer  is  at 
the  eye-piece.  Ttiis,  when  <'ombiiKil  with  the 
great  force  necessary  to  move  the  ti-li-scopc  in 
deelin.ttton,  makes  its  pointing  a  dillicvilt  aod 
troublesome  oiicralion.  Tin-;  obnerver  uiuai 
first  set  Ihe  telescope  by  pure  giic»s-work.  He 
has  then  lo  mount  lo  tbe  eye-piece,  whcntver 
it  may  be.  look  Into  the  mici'oseopc,  and  note 
Ibc  reading  of  tbe  circle,  lie  has  then  to  with- 
draw bis  eye.  and,  by  considerable  muscular 
exertion,  lo  make  another  guess,  wbicli  be  can 
test  by  again  reading  the  cirele.  Thus  the 
[Minting  in  to  be  made  lij'  n  acriea  of  triaiSr^ 
which  are  so  troublesome  Hint  1  I'ouiid  tht 
observers  were  in  tbe  habit  of  mounting  lothsj 
top  of  the  clyiniler  in  the  dome,  and  Gitding^ 
the  pointing  in  declination  by  moving  the 
tclcscojie  around  the  boiizon. 

I  i-emark,  in  Ibis  connection,  that  the  Wash- 
ington telescope  has  a  coarse  setting,  whioh 
the  observer  c.in  read  fl'om  any  point  below  the 
telescope  with  tbe  aid  of  an  o[«ra-gla8S. 

Obj^iee. — The  proper  tignring  of  a  great 
oViJettive  eo  as  to  give  tbe  beat  |>o8silile  imageij 
of  a  celestial  olycct  is  justly  eonaidered  tJi»1 
most  ilifllcull  task  in  the  eunstnictiou  of  a  large 
tclL'seopc :  cspeeinl  iuleri-st.  therefore,  attaches 
to  Mr.  (>ni1il>'s  sueeess  with  tbe  olyeelive.  Th8 
ntmwpbcric  conditions  were  very  unfavorahlel 
to  tbc  finest  tests,  l>ut  1  succeetleii  in  making 
such  examination  as  the  circiimstanei's  admit- 
ted on  three  evenings.  On  the  first  trial  the 
image  was  found  to  be  distoited,  owuig  lo  wiint 
of  adjustment  of  the  glass  Itself.  'I~hi8  wm 
soon  corrected  bj'  IJirecior  Weiss.  On  tbe 
second  trial  I  found  a  w<'ll-uiarked  splierical 
aberration,  wbicb  seemed,  however,  to  he  very 
regular  from  centre  to  circumference.  Bat 
there  had  been  n  fall  of  temperature,  and  the 
dome  bad  been  opened  but  a  abort  time, — 
eireumstanccs  under  which  the  Washington 
teles«>|je  alwajT*  exhibited  the  same  piienom- 
cnon.  On  the  third  evening  tbe  dome  had 
been  ojiened  long  enough  to  nearly  equalize 
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th«  t«iDpcrnliirp6.  So  far  ns  I  could  jadgc. 
the  character  of  tlie  image  vras  period,  tbere 
being  DO  appearance  of  those  rings  of  differ- 
ent focal  lengths  which  are  conunonl;  seen  Id 
Iai|te  objectives.  As  1  bad  not  aaed  a  lai^e 
telescoiK!  for  sonic  eight  jcars,  t  cmild  not  feel 
that  niy  Ju(l;tiiii-iit  Kaa  nii  entirely  critical  one  ; 
liut  I  »m  piTiitiudi-d,  that,  if  any  d^^fcets  exi^l, 
ttiey  nn-  »o  iniiuit*?  ns  not  to  interfere  in  tlw 
iilight4-Kl  with  Uir  lineitt  pcrrormnnve  of  titc  in- 
ntnimvnl. 

i  have  liprn  leil  hy  the  examination  above 
descrihcd,  combined  with  some  esperient*  in 
the  use  of  the  Washington  telescope,  lo  some 
conclusions  respecting  the  most  appropriate 
features  in  tlie  mounting  of  an  instrument  of 
the  largest  size.  They  may  Iiere  be  enumer- 
otcd  for  til*!  coiisiilerallon  of  those  engogeil  in 
L-OMstniotionn  of  tliiH  kind. 

1.  I  Ihinlf.lhnt.  in  orclerlo  secure  the  ncces- 
tftry  HtiffiicHS  with  tliv  Ic.iHl  weight.  Die  nxcs 
abonl<)  be  hollow.  The  in.-ilcrini  can  Ui«n  be 
mnd«  com pnrn lively  thio.  It  is  tnic  that  the 
greater  the  friction,  the  larger  the  axis;  but 
the  moss  of  metal  in  the  interior  of  the  axis 
contributes  so  little  to  its  stiffness  that  the  ex- 
ternal diameter  will  have  to  be  increaseil  very 
little  lo  secure  the  same  atitlb^sa  with  llio  hol- 
low axis  iia  with  tlie  solid  one, 

2.  It  ia  not  worth  wliilo  to  supply  Ihe  dee- 
liufttioii-nvi*  with  friction- rollers.  iiiil('s»  i-xjht- 
Emenl  and  rcKi-urch  fhall  xhow  that  the}'  (-an  be 
mmie  more  efri-<;l.ive  than  they  appear  to  bo  in 
tb4'  Vienna  instriitueut. 

3.  I1ie  best  quick  motion  in  right  ascension 
ia  Hint  adopted  in  the  Washington  telescope, 
where  the  obsei'ver  pulls  an  endless  rope  hand 
over  hand,  and  can  lock  and  unlock  at  pleasure 
the  gearing  which  connects  the  tnrning-wheel 
with  the  telescope. 

4.  If.  as  Is  probable,  tlio  quick  motion  In 
declination  by  means  of  the  loose  rojie  nttncbcd 
to  the  two  endM  of  the  teloset)|je  requires  too 
atrong  a  pull,  the  lie«t  method  of  giving  this 
motion  is  tbroiigh  :i  geiiring  turned  by  nn  axis 
passing  ccntndly  through  the  polar  axis,  on 
tbc  Krpsold  plan  :  but  it  is  desirable  to  have 
tbis  motion  made  by  turning  a  crank,  or  pulling 
a  rope,  rather  than  b_^'  taking  hold  of  the  wheel. 

fi.  Coarse  divided  wheels  should  hesupplied. 
SO  that  the  observer,  while  turning  the  instru- 
nent,  can  constantly  see  its  approximate  point- 
ing. It  is  better  if  tbis  oonmt  reading  can  bo 
raade  wltb  tJic  naked  eye,  us  is  the  case  witli 
the  right- ascension  movement  in  Washington. 
Tbc  dedinnlion'eirelc,  being  fnrllior  IVom  the 
olMterver,  has  lo  b<;  nrad  with  an  0|>era-glass  if 
iDOre  tJuin  a  coarse  IVaetion  of  a  degree  is  re- 


quired. By  sucli  an  arrangement  the  telescope 
can  always  be  set  by  the  quick  motion  so  nearly 
that  any  object  sought  shall  be  in  the  Held  of 
view  of  the  finder.  In  nine  cases  out  of  ten 
this  will  be  all  that  is  required  in  practical  use. 
It  abould  never  be  forgotten  that  in  all  quick 
motion*  it  is  very  desirable  that  tlie  observer 
sliuutd  tit!  able  to  kn-p  his  eve  upon  iJie  move- 
raeote  of  the  t«tcscope  itm^If,  so  to  save  bim 
from  even  n  groundlossapprcliciuiou  that  iMme- 
thing  may  be  going  wrong. 

G.  The  slow  motion  should,  if  possible,  Iw 
endless.  There  is  no  di|]lcidty  in  making  it  so 
in  right  asoenaion :  there  tnay  be,  however,  io 
declination. 

7.  When  the  litstnunent  is  ao  large  that 
there  ia  an  Interval  of  three  feet  or  more  be- 
tween the  centre  of  the  polar  axis  and  the  side 
of  the  tube,  llw  Screw  wbieh  communicates  the 
clock-movement  should  be  geared  into  a  com- 
plete circle  rather  than  into  a  sector.  The 
use  of  a  metal  bnnd  lo  multiply  the  interven- 
ing radius  of  the  wheel  offers  no  advantage,  in 
the  cose  of  targe  instruments,  to  compensate  for 
the  disadvantage  of  want  of  stability  arising 
from  elasticity  of  tlie  band  and  its  fastenings. 

8.  In  this  connection  the  question  arises  of 
applying  the  Greenwich  system,  which  consists 
ill  setting  the  hour-wheel  so  Uiat  Its  jiosilion 
stiull  (x>rresp«n<l  to  siilereal  lime,  and  clam|>iDg 
to  it  a  second  wheel  corresponding  to  right  as- 
cension, l-'vcry  practised  astronomer  ts  famtl- 
iar  with  the  trouble  in  sclting  an  oixlinarj- 
cqnatorial,  arising  {Vom  the  necessity  of  luivii^ 
lo  calculate  the  cODstantly  varying  bour-aiigle 
of  the  object  on  which  he  pointa.  With  the 
Greenwich  arrangemenl  there  is  no  such  tro«i- 
ble.  The  womi-wbeel  being  once  set  to  side^ 
real  time,  the  observer  has  only  to  set  tJie  other 
ont!  to  the  constant  right  ascension  of  the  ob- 
ject. It  is  tnie  that  practical  difllcultles  arise 
in  the  usual  conKtruction,  owing  to  the  fact  that 
the  vernier  on  the  gear-wheel  will  from  time  to 
time  lie  on  every  point  of  tlic  circii-- ;  but  thla 
difBculty  can,  1  think,  bo  obviated  by  appropri- 
ate arrangemeots. 

9.  A  clock-motion  which  can  be  kept  up  by 
water  or  other  power  is  greatly  preferable  to 
any  system  which  requires  an  assistant  to  wind 
up  a  weight. 

10.  The  entire  practicability  of  illaminating 
tlie  d{^-isions  of  the  oirde  by  lamps,  and  of 
rending  ibese  divisions  tiam  the  eye-end  of  the 
telescope.  liiisl>een!^)<H>mpletely  demonstrated, 
that  all  largo  inatrnmcuts  should  be  supplied 
with  this  arraogeraent. 

1 1 .  The  system  of  illuminating  wires,  field- 
micrometer  slit,  etc-,  by  a  single  tamp  wbidi 
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aball  be  vortical  in  all  jK»iiIons.  has  been  so 
porfeoted  by  tlie  Kc|).-(olds,  ihuL  il  Icnves  noth- 
ing to  he  dcsinxl. 

12.  The  ^^'uMLiiiijcloii  plan  or  having  the 
wholi!  iiiicromittiT-iiliiti.',  iitclixling  hotli  Rxcd 
iinil  movftbic  wiii'»,  inovcil  by  a  lino  screw, 
wITcM  Buch  u  convenience  in  setting,  that  it 
Mbould  always  bo  adopted. 

IS.  The  old  system  of  having  a  single  Under 
on  that  side  of  the  telescope  vrliidi  ia  opposite 
the  declination- ax  is  becomes  very  incon*enicni 
in  a  Urge  inatrnment,  owing  to  tin?  necessity  of 
setting  the  silt  in  tlie  dome,  not  only  to  llie 
teloseo|)e.  but  to  the  Under.  Thi.-  {ititn  )idu|)tc(l 
in  the  Vienna  lelrscope.  ol' hnving  two  lindtTnt, 
—  of  which  "w  sii.nll  lie  almvo,  iiml  the  olhi^r 
below,  till?  telcsi'ope  when  the  bilUT  is  in  llic 
meridian,  — obviates  this  liitBeidty,  and  should 
always  be  zidojiled. 


thk  a  me  RICA  X  a  wahds  up  the  qeo- 

WaiCAL  SOCIETY  OF  LONDON- 
Wk  give  below  ilip  text  of  I.l»«  a<tilrf«ws  on  Ihn 
■lectuion  of  til*  awanls  to  Dr.  trfiWy  aiiJ  Mr.  1*1- 
•  |iien<ui   at  the  utiMiiiil   iiiteiiiig  of   tlir^  <:«i>toj:kiil 
-ocivly  of  Lnmlnii  in  i!ic  middle  of  Iml  inoiilli. 

Th«  prMlilnnt  hiiiiilol  ihc  Lyi-ll  moilal  (o  1'rnf.  W. 
H.  Flower,  t".H,*s,  for  TraiiBniiMEini  lc>  Ur.  JoMpIi 
Ia'IiIj.  F.M.U.14..  Hiiil  Mildnvsed  him  as  tollows:  — 

Pkokkhsok  Fliuvkm, — The  nnitncil  lim  bestowed 
on  Dr.  J.  Leidy  the  I.yrll  mpiUI,  wltli  s  mm  of  iirin' 
ty.flvc  poiiiid",  ni  rd'opiition  of  bis  vdhialile  ■•oiitri- 
billion*  to  |iHlci<iitolot;y.  miH^cinlly  iis  rcgnriU  tits 
liive-ligulium  oil  thu  (cimll  Mnrninallii  of  Ncbtnakn, 
will  the  Saurin  of  llic  UnlLnd  Slali-i  of  Anierii'ft, 
Th<«p  vniil,  nnci,  In  comjinrleoii  with  our  iiwiicoiinlry. 
bnt  lltilp  txploreJ,  lurritories  Luve  for  suiiit^  j<tan 
pa»t  yielJeil  a  lianiTSt  of  fonail  vctlcbmii'  remalnn  of 
ekci'i!rjiiig  richneM,  of  wlilch  we  bnvn  iio  ?s»nipl« 
beiY.  How  well  ihlN  bitrre*[  In  tioiniE  Kxruereii  bj 
our  traim-All-mtle  con/rrrrii  tlic  IJoud  of  ineuioirs 
piil>M*))H  by  lliFiu  iliiriili;  Ihn  but  iiiiatliT  of  a  cen- 
tut7  boarH  U'iliieu.  Amotig»t  tbi'»e  jcleiilltip  lalior- 
m  In  the  pnlrontolciglciil  lian-rAl-Ki^lil,  l)r.  J.  Leiiiy 
lui  held  n  (oreninit  ptnce.  (^liroftil  iu  (ibsL'niiii;. 
Aeennu  In  n-eoiiI1nK.  CAiitioiis  in  inferring.  Ills  work 
liMS  ibo  liit'i  merit  which  Irmt worth inrju  nlwayt 
hiipni'ts.  'Ill*  well-nieb  aitoinidliig niimbei' of  paiicn- 
wrilli'ii  by  him  bet  wren  llMfi  anil  IS'S  (nmouiilinu  Iu 
ahuiidrBil  and  oJitbiy-gevcnl.  bis  report*  on  the  'Es- 
Unct  Tcilpbrit-?  fainni  of  Iht-  wi-slern  tenllorlc*,'  bl* 
'SynO)i»u  (if  the  cxlliipt  MnmmAliaof  North  Amerl- 
cn.'andhii'Cretncront  rrptllMof  tba  United SMUe,' 
tPitltr  lo  ib«  fortlllt.v  of  LIh  iwii. 

frotPWor  Flower.  In  re|)ly.  snid:  — Mr.  President, 
as  1  haT«  iiroQleil  w  ilreply  by  Itr.  I.rtdy'»  paleon- 
tologienl  writings,  iin<1  itio  havo  the  pk-asurv  of  hi* 
{■craonnl  frliinil*ht|>,  I  iiat  luucli  gniliHed  by  hl>  rc- 
<iue»l,  fommuiilcaieil  tn  ini^  by  lel«gmph  a  fen  dnf 
iiC"-  ihut  1  wudM  n^jif-if III  him  -in  Ihl*  or^aninn,  and 


receive  from  your  biiiil*  lb«  award  vbit'b  the  ooiiiidl 
hai  »o  norlbily  bealowert.  Uy  Ibc  same  means  of 
eom  m  II  n  lent  loll,  be  mentions  ll"'  Inlercallng  inci- 
d*iil,  tliiil  II  nx*  by  .vir  Churicn  Lyell»  advice,  given 
tu  hiiii  ill  l'hlliii]elj>bla  almiil  Ibiily  yitnrit  ago,  tbi 
he  wna  jndnced  to  ulntinlon  llw;  Wiidy  of  medicine  tn 
take  up  pnleontology.  A  letter  wIiIpIi  I  nniiursianil 
Dr.  I-pldy  Iia»  wrliicD.  in  whiih  he  doiibilt^M  ha>^ 
eipreiaeil  his  own  llinnl;*  lo  yon.  hua  in'l  yet  icnched 
ine;  but  I  am  'juke  Miii-  Ibal  Ihl*  reeotjnilion  »f  bU 
Tahiahlci  labor*  in  thui  mnrvellou»ly  frviitfiil  field  of 
dlBMvery,  lli«  extlnet  lertcbiale  f.tiin.i  of  North 
Aiuertca.  will  be  gnially  appreclatt'd  by  I''"'  sndj 
by  111*  fellow-countrymen,  hy  whom  lie  is  so  Jiiill] 
clt«»m<^d. 

The  following  I*  the  letter  from  Ur.  I.ifldy.  )n«ii- 
tioued  by  I'rufeASor  Flower:  — 

l-»ii..i>tLriiii.  riior.j  woi  Kii.ii«iit  8Tmn». 
Pub.  1.  ISW. 

Mv  iiRAR  SIR,  —  1  have  Jiiil  tlili  miiiiiie  reMtved 
your  note  ol  Jan.  -iti,  Mii  tiattcn  to  reply,  that  lUe  ~  ~ 
may  bo  do  delay  In  my  answer,  for  ilic  annlvcna 
tne«lin^  ol  F«b.  15.  1  wm  ccinilly  surprised  ana 
dellgbted  ai  the  acllon  <if  ihc  conncil  of  the  ileologl. 
CbI  aoelrly  in  nwatiling  lo  me  tlir  l.yell  meiUl  siid  Its 
accompaniment.  Siirh  npprobatlou  of  my  serviees  I 
regartl  as  rich  eoniprii nation,  iidded  lo  tlio  pleaauro 
dertvfd  from  my  labots.  I  inu«i  ndd  tliiii  Heel  as  If 
Sir  Charles  Lyell  liiunclf  was  rxpretaing  *atirfaollOi>,j 
in  eoiisideralloii  of  roy  having  ci^inplicd  ivilli  hll 
wish,  when  Ihtrty  year?  ago,  In  luy  own  home  here, ' 
lip  said  he  hoped  1  would  devote  my  time  lo  paloon- 
lology  Instead  of  mcdidne. 

Pfewe  pre«nnl  lo  the  Geological  noeleiy  my  wanu' 
rat  lhiink»  for  Ihe  honor  It  lias  conferred  upon  me. 
1  have  urilteii  lo  Pn)f.  W.  H.  Flower,  lutiini;  him  to 
receive  Ihn  awanl  on  my  aeoounl. 

Wlib  sincere  regai-d, 

.loHKi-ii  t-Kinr. 

Ma    WlHIMOTON  W.  tJHri'lI. 

for,  #M.  Qtot.  toe. 

tn  handing  lo  Protestor  Seeley.  F.R.S.,  a  lecond 
jioi'lioiv  of  Ihc  proceeds  of  llie  Bario>v-J.ime»on 
fniid  forlranfintMlonin  Professor  I^!o  Li-'Bfiuer*iiX, 
F.C.fJ.S..  ihe  president  spoke  ii»  follows:  — 

PnoiKSMmSKiti.KV,  —  Tlie  council  Ii.is  awarded  U> 
Priif<'iwor  T.eo  I.esqnpn-m  ilic'  sum  of  iwcniy  pounds 
from  the  proceed*  of  Ibc  Harlow-Jsmewin  fiinil,  In 
recognition  of  Ihe  value  of  bis  researehe*  into  Ihe 
pnleolioiauy  of  Norlh  America,  and  lo  aid  bint  In 
tiirili'T  Investigations  of  a  similar  kind.  I'rotessor 
LesijiiiTtiu's  '  CoiUribuUons  lo  the  fossil  ereliuoou* 
and  tertiary  flora  of  tb»  weileni  lerrlloriea,'  pub- 
lished In  tin-  '  Iteports  of  Ibe  U.  S.  iteolojilcal  surrey." 
ars  works  which,  for  their  matier.  tjpography,  and 
til lulra lions,  leave  nolhlnstodciilre.  In  traiismiliint 
thh  award  to  Prot.-sBiir  L-iiueroiis,  you  will  convey 
to  him  the  hopes  of  Ibo  cunnell  that  It  niny  assist 
him  In  prosecnling  further  investigalioiis  Iu  the  dlf- 
Gcutl  brsnch  of  n-*eareh  In  wlileh  he  baa  alresilf 
aceoIupli^lIed  su  tnuch. 

I'mfev-ar  Sedey,  In  reply,  siud:  —  Mr.  President,  I 
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t««<  luiicb  IioiiODMl  ill  r««i^iTi[ii!  (Iti»  award  Ml  bfthalt 
of  Pruftstor  Lmi]1i«tsux.  IISk  valuable  kmakIim 
not  only  contribiiW'  *)-»lcTiulie  dcscnplion*  o(  the 
Ami-rli-aii  nironiUry  ami  t^rlliuT  flnnx.  but  furnish 
aJmiMi  [ho  •T'lily  iI.iih  T^r  <M'impnrlns  thoMt  flonw  with 
th*  pliiiil-lifv  fruiu  tirailar  tlntu  on  (bi«  *iile  of  lh« 
AtliDtJc.  All  Pro[piB'>rLpKiityreux'»  wort  i» marked 
b;  lucli  rxiiiciiicui  and  caic,  tlinl  I  am  glail  <kv  are 
thua  tih\u  to  honor  it,  aiul  (>B«r  uHlotanrc  !■  It* 
progr«si. 

TUB  DtPFICUr.TY  OF  PIIEVESTING 
THE  Oftlif  FLOODS. 

Wii.MAM  E.  Mkhkim..  llriilriiniit-cutlonci  V.S. 
«i^nic«f«.  In  cbnTRn  nf  Uio  goTcmmcnt  linprorronenu 
In  III*  Olilu  ]{iv^,  liM,  i4t  thi-  r«(|nMi  o(  ilio  r^lltor 
of  tbe  CliKimitill  fjiamereial  iiazrilf,  iiiad«  public  liti 
tiewi  rmprfiiiii;  thi-  cniim-i  of  tbi'  Ohio  UooUb.  aiul 
dbciiunl  ihc  ]ii>,tiJt>lllty  of  ih«lr  mltlftatlDn  In  a  Mler 
pabltUim)  III  Mio  iMiir  "I  .Mxrvb  S  of  lb>l  Jniiniat. 

li>atlrai|>ltiL-' ti)v)iIlinal>.'lli<F'iiil1iii.-tii:eor  ('•Trtl>,l>« 
fay*,  FXferii'ijvv  bn>  )>ri>vi>(l  tlmt  llic  rlv&rin^  nnd  I'lil- 
Uvallon  ol  \c\e\  Iniitl  Un\e  cinn\<»nxWe\y  luull  eSrct 
a|ion  flood',  .inil  inity  Ix^  l«fi  nut  al  nrrmiiil :  di>ulr«ii» 
•flficts  folluiv  only  wLeii  tbi.-  hill  and  luminuiii  t-iAt*. 
uw  put  iiiii]iT<^ulUvuiioti.  Tlic  vvil  rnullft  of  douud- 
in«  the  Iillli  of  tnci  aiv  ttivn  lllunlrntcd  by  rvfciviicn 
toSpaJn.  I'alnitlne,  (irttivi.'e,  pari*  of  Italy  nai  Fntiire, 
and  llii^  kthhI  ivsuIu  of  r«furi-tt1ne  tlie  'loit?*  of  tlio 
Freni'b  AtjiB  tiatnl. 

Abovv  Ciuciiuiali  the  ivalershnl  drniuiid  by  the 
Oliln  VDiniirUpi  the  ni^crn  llilnl  of  Pcnniylvaiiia. 
ibo  whole  aiaU  of  WmI  Virginia  rxcnptlng  folic 
C0UtiUt«,  Itii.-  eaHterii  finri  of  Koiitucky,  and  ucarly 
tliVFDtircnIatvuf  Ohio.  Now,  lciivtut;out  of  coiisid- 
enllon  the  more  Invel  portlonii  nf  tbliarca,  ttioqut;*- 
tlim  la,  wh(^tli«r  lt«  billy  ajiil  iiiounluliioii*  parts  haVL- 
be«ii  cl«&[«<I  of  foivM»  to  iiii-h  xn  eslvnt  as  to  inate- 
rially  affect  ii>  capacity  to  retain  tlie  raiutnll,  and  bo 
to  call  (or  Icv'ltlaUve action  to  prtivrnt  grmtrrcalanil- 
lloa  In  t]i<i  f  iiiiirc.  Col.  M«rrlll  HiiRwrn  tbl*  ijiiaitton 
•inphatknlly  in  l1i«  iieuatirf.  S|>«ukiiii;  from  an 
•txtrndifd  pt-rMiii!il  kiiuirlisl^v  of  the  states  of  Pl-uu- 
tyltanU,  Wi'»t  Virginin.  aiiO  Kcnivieliy,  which  cuin- 
prlic  tlie  hilly  pnrllun  of  ibp  Olii»  bnxln,  liR  'ayi  we 
UV  vary  tar  Imm  haiin);  utl;im>?d  that  ulalD  of  fomtt 
(Icalmcliuii  vhii.-h  noulit  rrquire  tli«  inlvrvciitluii  of 
the  gDVemmpJit  for  the  protection  of  the  riTcr-vallcyi 
tn  thEt  maniirr.  Any  onn  who  iravi>Ti  on  the  mil- 
Fonda  whloh  cross  tb«  All>-t-haiii«fr  t«es  thai  tho  coun- 
try Is  Btill  hravily  wuodi-d.  while  awiiy  fiuin  the  lines 
of  the  railmnd  it  i*  itill  a  ivildernm,  except  in  a  (ew 
Uolalrd  raltoys.  Ktcii  lli?  rcnioTal  of  thit  merchant- 
able tlnibcr  from  Ih*^  coiintrv  would  do  no  especial 
damage.  proTided  the  iinderbrusb  aad  tmuller  ireei 
wera  kit  to  protect  the  soil.  Wt  ihui  for  havs  no 
■urc  ground,  he  rnnarka,  for  RHcrllni  that  man'i 
latorfflrciici)  lias  bad  any  niarkivl  inrtnence  upon  tho 
dlscfaar^  of  tbe  Ohio. 

In  sharp  oonlrait  with  tbeae  view*  of  Col.  Merrill 
i*  an  artiele  on  foreil*  and  Itoadi  In  tho  Sea  ForA 
fn(I<3ini(icn<  l-r  March  1  (p,  :»),  by  )[r.  V.  U.  Scl«s- 


Utn  i4  WMhlnfton.  D.C.,  lu  wlilrh  thv  baala  of  ar^cu- 
nicni  F>cenns  to  ba  furnlabed  \n  the  lunp  prepared  hy 
ProtMaur  Sateenl  >«  UlusUnl*  tbe  t*iaa*  returtia  In 
regard  to  the  eomllllaR  of  tbe  fiiT<-«i»,  inid  room  par- 
ticularly hy  a  careful  examination  of  Ihe  amonnl  of 
woodland  now  #xlallnc  In  IW  ulatrof  Ohio  a  i  com - 
parei)  with  iliat  of  twenty  y*Mn  aco, 

A*  the  Male  li  fit  much  of  it  hilly,  lh«  arituraent 
appears  In  >o  far  la  be  incunclualTe.  iilihotish  Iha 
MIthar  atale*  nnd  eiplalnn  the  popularly  aee«pl«d 
ibsory  of  tbe  coDltolllos  inlliience  of  toriatpi  wUb 
great  skill,  mid  wllbuul  hesitation  atvilhes  tlw  Ohio 
eoodii  to  tlieir  deiiructioii.  Ittil  Uof.  Merrill  very 
pertinently  ninarL.«  that  tbe  imdillon*  of  tbe  abo- 
rlflliies  ■hnu'  ihat  •nm  the  great  flood  of  1S84  waa 
«i|Uall«i  by  Roods  which  ow nrr^il  iK-forc  white  roan'* 
axe  felled  a  single  tree  in  ilw  valley  of  the  Ohio. 

Whatever  may  bo  thought  of  th*  ret»tl««  ralue  of 
optnton  upon  lliis  iiuntlmi,  tliere  I*  no  doubt  ibat 
Col.  MnrftI  speak*  as  an  oxpert  and  an  aiiiliorJty 
wbea  he  Ireatt  the  problem  of  eonlrfilllns  the  inrplu* 
waters  uf  the  Ohio  by  artificial  riK^tiH.  Ilo  i>ayi,  th« 
iili-a  tliat  It  la  poailbia  to  build  a  numlwr  of  rMorvoIra 
In  (ho  mounlalu*  to  Mart  up  water  during  freabets, 
.ind  l«t  Itom  diiri1i;;thescarvilyof  dimmer,  laaaotd 
one.  and  one  which  lias  been  dl^C1l*•«<>l  and  abkii* 
doiicd  In  rate  o(  ranous  Kiirojienii  rivers.  It  wm, 
inor*o»et,  itdrocal<'d  by  ilie  able  engineer,  Churle* 
Kll«1,  Jun.,  and  Tlgoroiuly  prvncd  djk>»  tbe  Htteti- 
tloii  of  Cungreti.  When  tjie  UnprovamMit  of  the 
Ohio  waa  taken  In  liand  by  the  eo'*mBi<'iil,  after 
ih«  clflic  of  the  civil  war,  Ibl*  scheme  was  practically 
liivcsliKaied  by  W.  Mlluoir  Kofaarts,  whnae  long  engi- 
neering experience  in  railroad  anil  canal  coiittruetion 
In  weiiem  Pcnntylranla,  and  cousequeiii  familiarity 
with  It*  loposrnphy.  ]iccullariy  fitted  hlin  for  this 
work.  Afl«ran  «x)iaustiv«  examination  of  posslbla 
>it(e,  and  esilmata  of  cost  u(  rvtalnlnfi  romrolm, 
■riiieh  will  be  found  In  d«Ull  In  bl»  rt^pori  to  tlie 
chief  of  etixlaeRni  under  the  date  of  April  30,  1870, 
hi)  concludes  l.bns:  '■  My  own  cnrefnl  iDiestlsatlons 
of  Um  subj«ct  of  coutnillioK  llic  Hoods  of  the  Ohio 
by  rocans  of  artificial  rcservi-irs.  wtilrh  were  inado 
In  litf.7,  anlUfli-d  my  mind  concliuiively  iliai  «och  con- 
trol by  hiinian  menni,  atl.alniible  wllhin  prjH'tlcable 
limit*  of  cost,  is  iniiKisslble." 

Mr.  Roberts  tlieuvxainined another inutlon.wlilcli 
wai  the  praetlcnblllty,  not  of  (.•onlr>>lliiiB  th«  Soodi  at 
all,  but  of  simply  atorlni;  siiffleieut  water  to  provld« 
■  supply  to  stippl«m«iil  tbe  scarcltj-  of  tbe  (uiuiuer 
to  sncb  an  extent  that  the  Minironr  flow  at  Wheel- 
ing should  not  fall  below  mx  feet.  TIi*  reservoir* 
Te(|Ulrrd  lo  accomplish  this  w«re  estimateil  to  liavo  a. 
C4|>aelty  of  not  lew  tb*n  a  bandrcd  and  fifty  hitliou 
cubic  f««t.  and  they  must  store  ili«  drainage  from  a 
waterabed  of  not  less  than  llilrly-aix  hiindr»d  sunare 
mile*.  The  eitimaied  cost  of  uccomplishiiif  this 
with  thirty  reservoirs  was  sixty  million  dollars,  a  auio 
out  of  all  proportion  lu  Ihe  ailiaiilugo  to  bo  dcrlvod 
fruon  tbe  improrement.  iltHtv^-rr,  the  dantier*  at- 
tendant tipon  *ucb  nucrvolri  air  Iih>  i,Tetit  lo  Justify 
th*  con«Iru«ilon  of  oven  the  frw  reiwrvolr*  required 
to  tecnre  a  riav!g»l>|e  stag'  ■>(  iviU'r,  n>  ««y  nothing 
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ot  ilie  viiAily  i;r«iilrr  ruiislrucliuiu  nrhidi  wuuld  ba 
tic'Ciltd  in  iiiiy  wtrmpt  lo  cuiitrol  Qooda.  There  is 
tpecUl  itisi-curflf  tiMcianrily  inhcrtng  In  llie  (niiniU- 
tloiij  of  bydraiillr  woik  *ncti  »»  tliis,  coivitriicirtl  in 
tb«  Ik<]  and  biuiks  ot  runTiiiig  ■Irraiiis.  Iie»id«« 
Iliit.  m«iii!uu  tnay  be  mndc  ot  tbc  iiiturfcrciifc  whidi 
*uch  rcscrvolni  ironid  cuim  In  vested  Inli^rpnts,  aucli 
M  mills,  fncloripi.  railroads  canals,  *iid  ratling. 

tup  \iMar  iwrliuii  of  Ctil.  Merrill's  Irtti^r  ndvinvs 
Ilw  city  <■(  Citicinnnti  to  appnint  a  commiision  tn 
dtUine  tlie  llnoi  of  Ihc  rlTor-front  tor  high  and  low 
walcr,  and  lo  mak«  it  Ihe  duly  of  ioin«  puliliL'  iitDoer 
to  prowiciilc  i[i  cue  uf  iiifrin)^iiivul  on  Llie  free 
waterway,  »i>  thai  there  may  bit  no  (ulure  o1i*truc- 
tluu  of  tliR  rlvpr-chnnntl.  U<r  show*  that  in  the 
preneni  ilmc  thpre  has  been  no  p«rcepttbie  obstruc- 
tion at  this  point.  He  furlher  adviies  iliat  the  lower 
pari  of  tlie  cily,  nexl  lo  the  river,  be  filled  by  roii- 
tinuiu):  the  picient  slope  ot  tha  rlrnr-hanki  iipwani 
to  btgli-wntiT  murk;  and  tJieii  tJiat  lho*e  squares  ot 
the  city  which  *t»ud  ou  the  aloiw  ho  d«vot(^d  lo  btisi- 
nc*s  atotie,  and  be  so  sulidly  built  as  not  lo  tw  ttri- 
oualy  daumged  by  nn  ocnaittcmal  flood,  wbllc  tbo 
bouses  of  the  l.iboring  populaiion  he  r^niovd  lootlWT 
parli  of  thp  city. 

tti  c<ioelu<ii«n.  Col,  Morrill  »ay»,  in  rejily  to  the  qiics- 
livii  whivli  hiu  frcqui^ntly  been  put  to  liim  a«  Ui  what 
the  (.iivrramenl  la  going  li>  di>  to  iry  to  slopttic«e 
flooiU,  thai,  it  ibe  Eovvninicnl  ba  guided  by  Ida  ad- 
vice iti  tbia  niHtler,  il  wilt  do  noibing.  as  tb«  undoubt- 
ed cniise  of  ihe  flobd  n':ti  llic  Rxcr»lv«  tall  of  tnln 
and  snow;  and  no  mean*  ot  controlling  this  ha"  yel 
been  dt«roror«d. 


Alf  EXPLANATION  OF  HALL'S  PHE- 
NOMENON.^ 
Mir.  R.  EI.  Hai.i.'s  original  eiperinient  was  aa  fot- 
lovri.  A  «trtp  ot  gold-lvaf  wun  i;ewi.'nled  to  a  plate 
of  k'"*",  and  plaMd  bi^tn'ven  the  poles  of  an  electro- 
luagJiei,  tbc  plane  at  the  glass  beliiK  perpendicular  to 
the  mngnclle  line-*  ot  force.  'I'bo  current  derived 
from  a  Itnusen  cell  wa»  pasned  lon;i;ilud1nHlly  tliroujth 
tbe  giild ;  and,  before  Ibe  eleetro-iuagnel  wui  excited, 
two  e()ulpulenlial  points  were  found  by  trial  near 
opposite  edges  of  tbr  gold-lent,  and  about  midway 
biitween  the  ends.  When  Ibi'se  pointa  were  connveied 
Vlth  a  galvanometer,  tliere  was,  of  course,  no  detlec- 
lion.  A  current  Iromapowcitnl  hnltrry  bring  poised 
tkrough  tho  coll*  ot  lli«  tnaeii^t.  It  was  found  tbal  a 
galTanomaler-defleclloii  occurred.  Indicating  a  dlller- 
enoe  of  potviitial  between  the  two  points,  the  direc- 
tion of  tbe  current  across  the  gold-tcaf  being  opposite 
totbat  Id  which  the  gold -lent  II  s«lf  would  have  luoved 
ecroM  tbn  lines  ot  force,  bud  it  been  tree  lo  do  »o. 
On  reveraliig  the  polarity  of  the  mognel,  tlie  direc- 
tion of  lio  transverse  eleelromotlvo  force  wa"  re- 
Temed;  and,  when  llie  magnet  wu«  det)ia«iieliKt'd,  the 
two  poinU  r<>verted  to  their  original  equl potential 
cundilioD.  Subsequent  experiments  showed  that  Ihe 
direction  of  the  eflect  illtlrred  acconllng  lo  Ihe  metal 

■  AbtUvl  of*  piprr  nti  t\  ilie  mccUnv  of  tbs  Rayol  Kslrlj. 
Fab.  tl.  mat,  hy  flHii.rciiij  MiiiirtLt.  U.A..  LT„U. 


used.     Tliie  eflecl  was  allributcd  by  Mr.  Hall  to  the 
direct  action  of  the  magnet  on  the  current. 

Mr.  Bidwcit  claims  that  Ilall's  phenomenon  might  | 
bo  oomplelety  explained  by  ilie  joint  action  ot  m»- 
ctiSiiicnl  stralu  and  certain  IhennO'eleciric  eflecta. 
Tile  strain  is  produced  by  electro- magnetic  action. 
It  will  be  convenient  to  refer  to  tbe  metallic  platn  or 
strip  as  It  it  n-Tc  .in  ordinary  map,  the  two  shorter 
fides  beiuK  called  n?»|iectively  weM  and  *:wl,  and  tlie 
two  ioDger,  north  und  south.  Iict  the  -louth  i>oIe  uf 
an  clec I ro- magnet  bo  luppoied  to  be  beiii'alli  tbe 
titiip,  and  lel  the  *trlp  be  travprted  by  a  eurreiit  pasa- 
ing  Ibruugb  it  in  a  direction  from  west  lo  east :  then 
tbc  strip  will  lend  to  move  across  the  line?  of  force 
in  the  direction  from  south  to  north,  sinee,  however. 
It  Is  not  free  to  move  bodily  from  lis  position,  It  will 
be  strained :  and  the  nature  of  llie  stnilu  will  be  Home- 
wbai  similar  to  that  undergone  by  a  horlronlnl  beam 
of  wood  whicl)  Is  rigidly  llxcd  at.  Its  two  cndo,  and 
BupiKirts  a  wcigliL  at  Ibe  middle.  Imagine  the  atrip 
to  he  divided  into  two  equal  parts  by  a  slmight  liuo 
joining  the  middln  points  of  the  west  and  rx<t  aide*: 
Uieu  in  the  up|ier  or  norilicrii  dIvUion  tlw  mlddla 
district  wilt  be  slrL'lcliiHl.  and  the  eastern  and  wul- 
ern  districts  will  be  compressed ;  while  In  ihe  lower 
division  the  middle  part  will  be  coniprrssed.  itnd  the 
two  ends  will  be  sirelclieil.  If,  now,  a  cnrrent  !■ 
parsing  through  the  plate  from  west  to  east,  Ihe  pop- 
tiuu  of  the  current  wblcb  IrnverseB  Ihe  northern 
divUion  will  ero»s  first  from  a  district  which  ii  coro- 
prrstcd  to  one  which  id  stretched,  ^ind  thru  from  a 
ilisirk't  which  is  stretched  to  one  which  is  cumi'i-ei'ed ; 
while  in  the  Boulhern  divisiun  Ihe  convense  will  be 
the  case.  And  here  the  tlietmo-elcelrieeifeels  above 
referred  to  come  liilri  pl.ty. 

Sir  Wlllinm  Thomson.  Jn  I8>i<t.  anuouncud  the  fact 
that  a  strelched  cop]>er  wire  is  the rmo- electrically 
positive  to  an  nnitretcliod  wire  of  the  same  metal, 
whilp  a  strctclicd  iron  wire  io  negative  to  an  un- 
stfi'iched  iron  wire,  from  this  It  miglit  be  inferred, 
as  Sir  William  Thomson  remark;',  that  a  free  cupper 
wire  is  positive  lo  a  longitudinally  compn'sswl  copper 
wire,  and  Ihnt  a  free  Iron  wire  1*  negative  to  a  loii- 
glludinalty  compressed  Iron  wire;  and  experiment 
shows  this  lu  be  the  case.  .-I  furtiori,  therefore,  a 
stretched  copper  wire  is  therino-electrtciilly  positive 
to  a  compressed  copper  wire,  anil  a  slmiched  iron 
wire  is  negative  to  a  compressed  iron  wire,  If,  there- 
fore. H  current  is  putsed  from  a  strelelied  |H>rtion  of  a 
wire  to  a  compressed  portion,  heat  will  (according  to 
tbc  laws  of  the  Pc;! tier  effect}  be  absorbed  at  the  junc- 
tion if  tlie  metal  Is  C'ljiiier,  and  will  tie  developed  at 
the  junctiou  if  the  metal  in  iron,  lu  passing  from 
conipr«ssed  to  stretched  portions,  llie  converse  effect* 
will  occur. 

It  follows  fi-om  the  above  ci>nslder>t!uiii.  tliat,  if  tb« 
metal  plate  (which  is  subjected  to  a  stress  from  south 
to  north,  and  is  traversed  by  a  current  from  west  to  . 
eaat)  be  of  copper,  heat  will  be  developed  In  the  weat- 
em  half  of  the  noriliern  division,  and  absorbed  in  the 
eastern  half;  while  heal  will  be  absorbed  In  tlie  west- 
ern hnlf  of  Ihe  southern  division,  and  developed  In  the 
easiprn  halt.     Itnt  Ihr  rei^launce  of  a  metal  Incrcasea 
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with  iis  lempcntuir'.  Til*  nwIauiiM  of  ih«  iiortli- 
wcctcm  and  loiitli-cMleni  dhlricls  uf  llie  plalc  will 
Ihcrrtor*  bm  gnMer.  anil  Uial  ol  Ihe  Donh-i-juilcni 
»nd  »oul1i-v*ati-ni  lUilriirl*  (mollrr,  Itian  licti>re  It 
wu  lubji-ctcd  In  the  ilivii;;  and  an  ei|itiliot«[iUal  llit« 
tbniugh  tln!  centre  of  liie  ]ila(«,  whicti  would  origi- 
nally haiw  been  parallel  to  tliv  wfsI  BRdruCiyri,  will 
now  lie  iiieliiicd  to  lliem.  bcinfi  appnronllj-  mlaivd  In 
a  ei>unt«r-i'lo(.-ku-Ise  direction. 

U  the  pbte  were  of  iron  IniicoJ  of  copper,  the  Pel- 
tier rffect*  wiiiild  clwl;  b«  roi-ened.  nud  llie  eijalpo. 
leiitiMi  Ili>e  would  berotsled  hi  tlicoppoillcdlrccllon. 

Tbe  preuliar  ihernio-el«ctrle  effecia  of  co|>j*r  and 
Iron,  dUcowrcd  liv  Thnm»on.  are  tlius  seen  to  be  »uf- 
flctant  lo  Bccoiiul  for  Hall'*  phfiiomeiiiiiii  iu  ihc  cam 
of  tlioM  metal*.  It  became  exceedingly  Iniprvstlnn 
lo  avcerlaln  whether  llie  above.  itxplBiiailnii  admitted 
of  gflOcnU  apptli^allon;  and  ibe  Author  ttier« fore  pro- 
CMdtil  to  r«]iea<  TIxiiiiboii'r  eiptrlinentx  upon  all  the 
neial*  mentioned  by  Ball.  The  mullc  are  h'tco 
in  tlie  following  t<il)lc.  where  tlio*n  iiietalii  which  in 
Hall'a  cspcrlmcnta  bnhave  like  gold  an  diHliiiguUhed 
aa  nit)mive,  ftiid  ihuse  which  Ubare  like  iron  oi  po«l- 
ttve. 


tXFKllon 

Mmala. 

Faren  lutd. 

or 

Uall-i  rffHt. 

- 

mtttoi. 

OOppCT      '     . 

Wit*  and  till,  pure. 

8.  lo  V. 

SeollT*. 
PmIUi*. 

Inn.    .    .    - 

Wli*  aod  ibM!.*!!- 

Win,  mmiDirctal. 
Win  Milt  Aill. 

U.MSi. 

Bah   .    .    . 
Unc      .    .    . 

S.  to  U. 
V.UIL 

NroUn. 

Mlcftcl.    .    . 

W^^«, 

8.  to  IT. 

Kqtali**- 

nMoom  .    , 

Win  ud  rmi. 

H.I0U. 

K*(alt». 

r 

I'oii.  iiuriijrm.a^. 

H  loV. 

WiM.tDmiarN.  pan. 

L'.  ia«. 

Oold     .     . 

JtvTllTr^  1R-CI-  wirv 

Ko^UIts. 

fth'1  ftbfftL 

(t.  Is  V. 

-laiirollpr'*  IN'it-tlitcc. 

K.  to  V. 

ttlt'n>>   .    .    . 

Win  uid  f"ll. 

B.  IU  D.        Hnalin- 

AluinliiFiini  . 

Wire  tji')  £jll,  JltJ^t^^ 

tl.  I-  S. 

Nrgallnv! 

CulMll  .    .    . 

tl"ii.  Amin.  (tJ&miiUr- 

r.  loi^ 

IVllUVf. 

tfurntHlum  . 

mnuin. 

s-ior. 

St^an- 

Tlo  .    .    ,    . 

Pull. 

a^tou. 

Hinlln. 

L*a4     .    .    . 

Pull  (lIHiy). 

So  surrrat. 

MU. 

«.  m«iu  ttnielicd. 


tt.  mwia  unaimehwl. 


It  will  be  seeit  Ihnt  In  evorjr  cnM  cxcciitlng  that  of 
atuininlum,  and  ono  nut  of  Ave  >pcidni«D>of  iiold, 
there  tR  pprfect  corrwiKindenoe  between  Ibo  direction 
of  the  tliermu-«1eclrJc  currant  and  the  si^n  of  llall'* 
«IIMt.  Witli  ivganl  to  tbn  aluminium,  n  pipi:R  of  th« 
foil  wu  inounlcd  on  glaai,  and  Ilatl'*  esjioriiitatit  per- 
formed Willi  It.  A>  wm  aiilicipnted.  the  >i|^  of  the 
* rolatkiiiiil  ci)oI11cl«ut'  wai  found  lo  bu  putitiTC.  like 
that  of  iruD.  line,  and  cobalt.  Either.  ibRrefore,  Mr. 
naUfellinio  tomenrrar,  ortheahinilnliini  wllh  which 
li«worlUHldlfr«iri-d  In  aunic  respect  fr.>m  thai  used  by 
Ui«  author.  The  anouialoui  ipecinien  of  gold,  being 
In  llie  tonn  of  wirr.  could  not  be  lubiiiltted  u-  the 
•uneteit:  It  prubnhlycontalnsd  (oiiindiatiirblng  im- 
parity. 

Ed  the  forvgolne  artlc!*.  I>r.  Hall  ha*  fai'Ornd  the 
IT  of  Seiente  with  Ui«  tollowhiK  reply.] 

Air.  Bldwcir*  table  U  certainly  lerysuggettiTe,  but 


bii  'cxpUaaUoii  of  tbe  Hall  ph^nomaaon  '  cannot 
■UikI. 

He  makes  tliis  pheooinenon  lo  be  ui  liKiikntal  r«- 
■ultof  lUe  manner  ill  which  the  ineialsiripiaattachol 
to  llie  plale  of  glats.  It  it,  be  taya,  tike  a  beam  rlsid- 
ty  faateixd  at  bolli  ends,  and  wei|Jil«d  In  tbe  middle, 
witliout  diftcuialiic  Ihe  cloi«iie«6  of  ihla  analoay,  oii« 
can  ie«,  that  It  we  futea  the  atrip  by  Ita  middle,  and 
iMve  it  free  at  both  euda.  llie  condtlli>iu  upon  which 
Mr.  Bidwcll  auppoaea  tlie  pbeiiomaDoii  to  depend  an 
liiile  changed. 

Alter  reading  Hr.  Bldwell'a  pajier.  I  took  a  atrip 
of  aoft  tteel,  about  onie-ieDih  of  a  nillllmctre  tliick, 
and  niaile  tbe  uaual  eonriecttona,  but.  Instead  of  (»!• 
eulns  the  alrip  to  iclaa*  with  remrni,  «>  arranced  H 
that  it  eoiild  at  will  b«  damped  acroM  iU  middle  or 
aero**  the  enda  to  a  chcBt  of  hani  rablwr.  The  end- 
clnmpa  were  about  llirrn  cnntimctivt  apart,  aud  Itie 
widtli  of  tbe  niaKneiie  poln  bctneen  whieh  Ibu  atrip 
wa*  pitetd  waa  ronnklrrnbiy  Rrcaivr  thun  tbree  C«liti- 
ni4ili«*.  Now,  when  Ihc  dVlp  was  clninped  aoroa*  lla 
middia  and  left  free  nl  the  cnda,  and  wan  made  Iu 
conduct  a  current  of  eleetrlclty  nerow  Ihe  ma^netk 
field,  it  was  like  a  bram  sapporipd  at  tlii-  middle,  and 
with  a  load  dinlrlbuti'd  fiom  tuid  ti>  end;  but  when 
the  strip  was  cl»ni|>i^d  al  ii»  eiiJ»  and  left  free  In  iho 
middle,  it  WM  like  a  benni  auppurled  at  bijih  ends, 
and  with  a  load  distributed  from  end  to  em  I.  Kxperl* 
ment  sboin  that  the  eClrcl  is  if^iillive.  iia  I  have  AlwHyR 
found  it  in  iron  nud  steel,  whether  the  strip  lie<-Uniped 
in  tfac  middle,  or  at  tlir  eiid.i, 

There  ia  one  other  (.'onsidL-riiliuu  lu  be  nrnod.  Mr. 
lild well  would.  I  luppose.  lu'counl  for  the  tact  tliat 
the  ottferred  efleol  is  proportional  to  Ihe  nisKnelte 
force  by  saying  that  tbe  strain  would  be  pniporllonal 
to  tills  force.  But  how  will  he  explain  ihn  (aci  that 
Ihe  eflecl  is  nearly  or  nuile  [•roj>i(rliotiiil  d  iIip  cur- 
retit.  as  wa*  shown  iu  my  lirsl  |i.ii<«r  u|><>ii  the  aiib- 
Ject !"  I*t  us  see  whiilhisibiorj'  lends  W.  IJoubling 
the  current,  the  luiii-neiit  fi.rce  remaining  unc-hanscd, 
would  double  the  stniin.  But  adoublail  alialn.  villi 
a  doulleil  current,  »  ould  make  tli*  baailiig  and  cool- 
ing frimi  Ihe  I'ellii^r  cllecl  four  ilmeaai  nreataa  be- 
fore. Thla  wiiiiM  dftlrci  Iho  equl|>otentlal  Une*  four 
llm«»  aa  mudi  a»  before;  anil,  at  ihrse  lioca  are  only 
half  aa  far  apart  aa  before,  the  Iransrrnie  current 
would  be  olcKl  IJtnea  aa  ffnui  as  before  the  direct 
currenl  waa  doubled.  The  tranaviTK  elTpct.  llieu, 
wonld  bo  proportional,  not  lo  the  ourrrnl.  but  lo  the 
cube  of  the  current.  I;:i>wi\  II.  Il.tLi. 


THE  CIIKVAUX  EXPEDITION. 

K.  llir.RoMX  wrllM  from  Conimha,  SepL  2(.  ISSt. 
to  the  Soci^i^  de  mi^ographle  In  regu^  to  llie  poulbte 
aurvivora  of  tlie  Crevaux  expedition.  He  bolloTea 
that  lei-eral  (Urrlrrd  tor  a  time,  but  were  afterward 
put  lo  death  by  the  aaTaffra.  Inforraaiion  of  any  sort 
could  hanlly  be  obtained:  aa  lb*  I'oba*  had  made 
ready  for  war,  and  reUred  to  the  interior,  holding  no 
further  communication  with  the  neutral  tribes  from 
whom  ths  prevlou*  Taj[ue  news  had  been  derived  by 
the  whitea.  The  Indian  surrivora,  from  their  Inrtor 
and  suSeriii^s,  can  BlTord  little  help.  It  is  known  lliat 
Braneo,  one  of  ihe  party,  in  his  capacHy  of  aoldier. 
waa  pra^erred  alive  by  tlie  natives  to  inalruct  tlieni 
lu  tlie  tiae  of  ihe  tli«-«nn8  wlikb  Iboy  cnptarrd ;  anil 
it  Is  poaalble  he  may  be  aiill  llTlng,  but,  If  ao,  haa 
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probabl;  bwii  currieil  far  fnW  tlie  interior.  It  i^cer- 
tein  tlint  the  Toliiui  wlio  mANUurrd  Crcvjmx'^pdrty  are 
now  provide.)  Willi  lulc)i«tn,  kntvfi,  and  Kcmlnglon 
giiiii,  whlcli  r.hcyhfivecapiiireiJ,  partly  troni  Cri'vnui, 
anil  partly  fruni  llii.'  BoliviaD  i-xpudltion  of  Col,  Itivat. 
They  aci-  not,  however,  to  formldaljli-  aJ  iniglit  hv 
Mippo*R(l;  itricc  U  acfmi  tliclr  rnpllvc  tnitmclctl 
Ihem  lo  aini  la  iiicb  a  way  :is  to  reniler  il  slriiost  ini- 
P'ltsilile  tlint  any  thlu(i  nC  a  mmi'i  iivigbt  Hliould  be 
hit  by  the  ball:  >o  tbal  Ihr  giinn  arc  more.-  icrrifyln;: 
than  ilangoroiu  to  their  eDeml««.  Tlir  nfcmul  i-xpr- 
dltton  sent  nnder  onlara  ot  Col.  Funiaiii  acrom* 
pllaboil  notl^ng.  Thi-  ihlfd.  org»ni/.c<l  by  ful.  Sola, 
and  niuci!  cominandc-il  by  Col.  Hiiiotla.  U  at  prosciil 
pvnctratiiig  the  Cliiwo  ivjclon,  lowaitl  llx*  hanki  of 
iJiC  Pilcnninyn.  Anulhvr  b«ll(!r  pr«|iareil  l)i>Mvlnn 
eipeUltiim  wa*  In  cent  cm  pint  ion  umliT  Col.  riim|>u ; 
but  lliB  writer,  broken  ilown  by  fnvnr,  wm  oWigpJ  to 
irliini  to  Corumba  on  bis  wny  lo  Kiicnoii  Ayrpi.  fie 
(nam  thai  all  lvai?e»  of  tlii'  i-\pc<lilion  of  CfeiauH  nre 
tort;  liiat  ifven  tlidr  reniaiim  cannot  be  rcooverwl, 
since  the  Tobos  are  In  Iho  habll  of  ullUxing  the  boiips 
«9  trophic*  or  for  mllgloii*  jinrponcx,  >o  that  they 
would  b«  wli]«ly»i>paral«dand  uniccoKnliablc.  Tha 
TArlebrm  of  Ibe  tiatt-d  ChriotinnH  are  in  «i«i'UI 
deiiiaud  among  the  Toba  n-uinen  for  use  ui  mtilvs  or 
rattling  pendant*  worn  during  Iboli'  dniicns.  .\Uo~ 
gather,  Il)i>  tavngtry  of  ibwii  TuhHeM«iiis  to  lu>inori> 
energetic  tbiiu  Iliat  uf  any  other  Aniurivan  aburij^ines. 
UUh6ine  lia«  tent  to  Paris  a  complete  collection  of 
Ibelr  orroi,  tool*,  liittnimenli,  and  clolhltiK.  with  an 
explanatory  calnlogiie. 

On  the  other  hand.  M.  Paul  Anuaiid.  In  Ilia  But- 
iMiii  of  Ibc'  Marseilles  loelety  for  December,  without 
mentioning  any  daii-  (biiipii1<)i>ticd  bp-foreMllhdmR'i 
letlnrl,  »jij«  Itt.it  ilm  AricPiiliiie  *»pi.'ililIoii  lo  ili» 
l'llci>may>'  arrived  Batcly  Iti  the  early  part  of  August. 
*t  the  Bolivian  town  of  Caixn.  without  the  lou  of  & 
man.  although  having  foiisht  ihrcn  battlci  with  Iho 
Toha*.  Thi')' nspit Tided  tho  I'llconiayo  »i*ty  Itae«ies 
bcynii.l  ihe  id.t<.'e  where  the  Crevaux  party  was  as- 
MWlualed-  Tile  Bolivian  congreM  hiw  resolved  that 
ft  colony  nnmt'd  aftrr  Crcvaiix  ihali  bir  etiabilshcd  at 
thalpolnl,  and  Hint  it«liallbnn>arke<l  by  a  ntonuiiivnl 
to  th*  «ull«i'«ri<.  Tliouar  urriied  atCai<ai>n  the  i3tb 
of  July;  having  heard  fronuome  neutral  Indiaiulhat 
two  survivor*,  Ilaiirnl  and  Bi-nnco,  wcro  priMIitrs 
with  Ihc  C'horoll  IndUnx  cf  the  Hio  Absio.  )I«  liad 
had  f.>niR  cointnitulcaliun  u'ilh  tbe  Tubua.  and  ob- 
taiii«d  suuie  relies,  among  oiher  things  a  barometer 
whidi  had  belonged  to  Crcvaui.  Iln  Inimdcd  to 
Icavn  Tcyii  almu!.  .\uj;.  IIJ,  niid  iiimis  completely  round 
thr  north  Chacd.  on  (bt-  left  bank  of  Ihe  Pileoinayo. 
In  January  it  was  atnlvd  to  the  Socidl^  dcg^ographie 
that  Thouar  had  arrived  safnly  at  Autinclon,  and 
mu  about  to  embark  tor  France,  whore  he  was  ex- 
pected batorc  this  liinK.  Xothing  further  ii  aald  lit 
ngard  to  tiis  March  far  Crevaux;  but  It  U  *taicd 
that  the  tnniit  Important  nuiiit  of  hi*  voyaKct  will 
bo  th«  opeiitriK  o(  a  practicable  commercial  ruuUi 
bvlwean  Bolivia  and  Pami-uay,  6'*>"tC  oppurtunitleit 
for  »  rceippjoal  conimercu  now  valued  at  iweni]-  mlU 
UoD  dollar). 


A   NtiiY  THHORV  OF  HBREDITY. 

Tie  Imo  ofkertdity:  arlud^  n/tht  ctiixKt  of  lariation, 
and  the  orftjin  vf  tiring  pri/rmMin/i.  ily  W.  K. 
BsoOKft-  BAlltmore,  ii/u7.A./,  lg$.1.  1S-|-3:}B  [i., 
iUijstr.     16°. 

•lAKiii.ii  is  (jiKili'il  liv  St-m]M'r  n»  saving  Uiat 
ihiTi- has  lieen  cnongli  DiinvininL  ])biIoHu|>Iiie- 
ing.  atul  th.-it  it  is  now  tinii-  U>  xtilijcct  tlit^  nu- 
merous lijiwtUeSfS  Iw  thi-  t«'«t  of  iiivisligfltion. 
While  this  is  UD<toi]l)tC(1l,v  true,  sonic  livpcuhoiti's 
are  necessary ;  and  even  iiic<)m|ilctc  nml  crri)- 
neons  ones  may  be  of  great,  serricc  l>y  oircriiig 
a  seiies  of  tktlnite  problems  for  solution,  in- 
stend  of  a  chaos  of  fnct:^-  "An  honest  ittlcinpt 
to  roiisoii  fVoni  ihc-  plii'nomeua  of  nulure  can 
hHriily  fHil  to  rcsiill  In  ilie  discovery  of  some 
link'  iriilL."  Tliid  ia  the  keynote  of  tht-  book 
liclbiv  n«.  whidi  is  lU<Ti-f(ir<-  worlhj  of  very 
ciirtTiil  (■omtid ('ration,  however  tinsulisfuetory 
il  nmy  provv  to  bn  a>  an  ex]>lan»tion  of  Ihu 
gtvst  problem  of  hcr<iiity. 

The  (bcory  propo»i-d  in  ibis  tiook  is  a  modi- 
Hcfltion  of  Oarwin'*  h_vpotbe»i«  of  pangene- 
sis, reconstructed  willi  a  view  of  ovoiiling  the 
many  (tiffl cullies  in  the  way  of  that  hypothesis. 
Brooks's  theory,  very  brielly  stated,  is  as  fol- 
lows. 1.  The  union  of  two  sexual  elements 
gives  variability.  2.  hi  all  uuiItieeUularorgan- 
isnis  tbc  oruni  and  ilic  male  cell  have  gradually 
lieconie  specialized  in  diffei'enl  direetioiis,  3. 
Tlic  ovnm  lias  ao(|uired  a  vi'ry  eoiupU-x  oi^aii' 
izntion,  nnd  coiilnins  m.-ili'riiil  parlielex  of  aomei 
kind  (vrrcsponilinf;  lo  enrh  of  the  lieri'ditaryj 
species  chnrnctciistiw.  4.  The  ovarian  ovn 
of  the  otfapring  arc  llic  direct  and  nnmodi^od 
descendants  of  the  parent  ovum.  it.  Kncb 
ocU  in  the  body  has  the  [wwer  of  throwing  off 
niinnte  germs,  lluiinglhc  evolution  of  Ihe  spp- 
cies,  these  cells  have  ac(|Hired  distinctive  func- 
tions adapted  to  the  conditions  under  which 
thej'  are  placed.  Wheu  the  fiinetiou  of  a  cell 
is  diiitnrbcd  tliiixigb  a  ebango  in  its  oiivlron- 
mcnl,  it  thronn  olf  amnll  pai-ticlen.  nbieh  are  the 
germs  or  •gcmumles"  of  this  parlienliir  eell. 
0.  These  genus  niai'  be  (■arrieil  Ui  ul)  purts  of 
tbe  body,  nnd  pcnetralc  Ui  an  ovnm  or  t<j  u  bud  : 
but  the  mnlc  cell  has  ncqnii-cd  a  |M'eiili«r  power 
to  gather  and  store  up  germs.  7.  When  im- 
pregnation occurs.  e:teh  gemmulc  impregnates 
that  particle  of  the  ovum  wliicli  will  give  rise  in 
the  offspriug  lo  the  ceil  corresponding  to  Ihe 
one  which  produced  the  gemmule  :  or  else  it 
unites  with  a  elowely  related  particle,  destined 
to  i>ro<iiice  a  closely  related  cell.  8,  In  lite 
IkmIv  of  the  offspring  tliia  cell  will  be  a  hybrid, 
and  tend  lo  vary.  9.  The  ovarian  ova  uf  the 
offspring  inherit  the  ]iro|>ertics  of  th«  fertilizod 
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oruu  <lircctly.  nud  tbe  oixouiams  lo  vhich  th^y 
givc  rise  will  tend  to  vary  in  llie  same  mannor. 
10.  A  cell  which  has  varii'd  will  continue  to 
throw  off  geramules,  and  so  cause  variations  in 
the  cori-espoiiding  twrta  or  tin-  bodies  of  dc- 
■ceudiinlK.  until  a  favortiblc  vni'iution  is  ^eixed 
upon  by  nat4irfll  swleotion.  II.  The  ovarian 
ovn  will  directly  inh<^rit  the  Ncltroloil  viirialion, 
iind  will  transmit  ilnxnn  hi'rcilitnry  r:ioc  clinr.ic- 
ttiristic  without  llic  ngemy  of  gommulee.  12. 
TIm;  occurrpncp  of  a  rnriatioii,  but  not  its  pre- 
cise character,  is  due  to  the  direct  .tctioii  of  VX- 
t^rnal  con<IitioDa. 

These  positions  Professor  Brooks  endeavors 
lo  establish  by  a  great  number  of  facts,  taken 
alniont  i-xclintively  from  Darwin.  He  Urst  com- 
buta  the  vi<^w  Ltiat  iho  sexual  elementa  play 
siuiilsr  pnrL-c  in  n'prndiuiLion.  and  the  objec- 
Uoii  Nccin*  to  W-  wi-ll  taken  ;  tliongh,  when  he 
sny»  Hint  it  cannot  he  shown  Ihut  filli«r  sex 
may  transmit  ant/  elinractoristic  wliau-vcr.  he 
piisbe«  his  objection  loo  far,  a«  is  demonstrat- 
ed by  a  niiillitude  of  facts  in  th«  breeding  of 
tlumestic  animals. 

(laving  stated  the  theory,  the  author  devotes 
a  Urge  \wl  of  his  IxKik  lo  the  eviJeuce  in  its 
fni  or.  From  the  study  of  hybrids  he  concludes 
that  In  bridft  and  mongrels  ace  highly  variable ; 
lliat  Ilii-  diiUlivn  of  hjbri<ls  aru  moi-e  variable 
than  the  hylirJiU  iii(iniHelv<-.i :  and  that.  tVom 
the  eiidciK*  of  n-i^iiHWal  cmttiing  in  tlio  <:ase 
of  hybrids,  v.-iriution  is  i'Iium-iI  b_v  ihc  inllnenn: 
of  the  male.  'I'Ih-  evi<Ienci!  from  fiii'intion  is 
then  considered,  showing  that  variation  is  more 
common  in  sexual  than  in  asexual  reproduction 
(in  plants  at  least)  ;  that  changed  conditions 
L-aiiso  variation,  not  directly,  but  in  subsequent 
generations  ;  that  speciflc  chacactera  are  more 
variable  Uiaii  generic:  that  parts  excessively 
ileiiloired  in  males  are  more  variable  than 
parts  especially  developed  in  females.  Profes. 
sor  Itrooks  next  lakes  up  the  very  eomplex 
subject  of  Kcc'indary  st-xtial  characters,  uiul 
shows  (Vom  vnrious  kind!'  of  rvidence  that  the 
nude  is  mote  vnrialiii-  than  tiic  female  :  and  that 
the  male  has  Icil  tlie  way  in  wolulion,  while 
the  female  has  followed.  One  of  the  most  im- 
portant aspects  of  the  hypothesis,  the  author 
eonaiders  to  be  the  manner  in  which  it  removes 
objections  to  the  theory  of  natural  selection, 
by  showing  that  largo  numbers  of  animals  vary 
similarly  and  simoltaneousiy,  and  so  give  an 
opportunity  for  natural  oclection  to  come  into 
|ilay. 

Now,  how  far  can  llila  ingcnlons  and  ably 
supported  hy]i»tli«sifl  be  regarded  as  a  penna* 
ncntly  valuable  enntribuUoti  to  science?  One 
grcnt  ohjcctitin  is  .ipjiarenl  at  the  vorii'  outset. 


—  Ihnt  the  aniltor  has  not  gone  to  nature  for  his 
facts,  but  has  taken  Ibem  almost  entirely  IVoin 
Darwin's  works,  as  be  candidly  says.  This 
must  necessarily  Impair  the  value  of  hLs  con- 
duaions.  The  whole  work  beara  the  stamp 
of  btting  merely  nn  liigenioiis  attempt  to  sup- 
plement DanviD'a  hypotheses,  and  nsnrrange 
his  fact-i,  and  might  luive  l>ccn  written  1>y  one 
whose  knowleilge  of  biology  Iind  hren  dr.iwn 
almost  entirely  from  Darwin's  book".  The 
objection  which  Mr.  l.cwes '  made  to  pangene- 
sis holds  equally  well  against  Uiis  ht  |>othesis. 
"  The  hypothesis  is  thus  seen  to  be  one  wliollj' 
constiiicted  out  of  suppositions,  each  and  all 
of  which  may  be  erroneous,  everj-  oi>e  of  thein 
being  necessary  lo  ibe  integrity  of  the  scheme." 
TbuB.  the  existence  of  gcmmules  Is  a  atippoai- 
tlon  ;  that  e«lla  throw  them  ott  when  disiurlKrd 
isasup|)osition;  that  the  male  cell  lu.i  angnirvd 
a  sp<r(-iBl  ]>(>wer  of  gathering  and  storing  these 
gcnns  is  a  supposition.  Scarwiy  a  single 
proposition  of  Ihc  hypolliesiscan  Ite  regarilcd  as 
in  any  way  proved.  Then,  again,  »ome  of  tJie 
apparently  simple  assumptions  really  involve 
a  numl>cr  of  others,  equally  without  evidence. 
Thus,  when  it  is  said  thaltheovarianova.  being 
the  direct  descendants  of  Ibe  fertilized  egg. 
Inherit  its  |>eculiarities.  we  have  no  explanation 
offered  for  what  la  perhaps  as  givat  a  mystery 
as  the  main  problem  iLtx-lf.  'liie  ovarian  ova 
are  derivml  fntm  the  ferlilixed  o\um  Liin>ugli 
an  immense  iiumU'r  of  inlerniciiiate  fells,  roost 
of  which  li<'<'ome  indiirercnt  opithcliuni.  We 
mnst,  tlieii,  assume  (hat  the  gemmnles  af« 
all  segregated  together,  and  transmitted  un- 
changed (torn  cell  lo  cell  till  they  Bnally  reach 
the  ovarian  oram.  —  surely  a  very  forced  sup- 
position. 

The  evidence  by  which  Professor  Hrouks 
endeavors  lo  support  his  by)>othesis  Is  bj-  no 
means  convincing :  usually  all  that  can  \>e  said 
of  it  is.  that  it  does  not  contradict  llie  view. 
In  spite  of  his  evident  candor,  the  author  lias 
not  always  resisted  the  temptation  of  slraining 
his  pwnis  III  the  ntlormoat  limit,  often  prefer- 
ring a  far-fi'ltiied  and  donbtful  explanation  to 
flD  obvious  one  close  at  liand.  as  in  the  cases 
of  the  xclira  and  niata  hybrids  on  p.  I  -10.  The 
statement  that  the  peculiarities  of  the  niata 
breed  of  Paraguay  cattle  are  probably  due  to 
a  revertioK  to  the  ty|>e  of  Sivalheriiim  will  be 
an  amusing  one  to  pa leonto legists. 

Then  it  is  not  at  all  clear,  from  the  evidence- 
presented,  that  this  liypolhesfs  will  account 
more  satisfactorily  for  the  greater  development 
of  the  male  in  those  »|>eoies  in  which  Ibe  sexes 
differ  than  does   Darwin's  theory  of  sexual 
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eclcctioa:  for,  admitting  Prori^tior  Hrotika'M 
doctrine,  IttKt  euoli  iadividtud  iiiliiM'il.i  all  tin* 
charnctcrislicA  of  lii<;  kpccic*,  iimi  lluit  tlii; 
female  function  prevent*  Ihc  dcvi-loptncnt  of 
llie  male  charactei**  (though  thcj-  mny  appear 
when  that  niuctioii  is  destroyed),  it  is  plain 
that  those  eharacters  are  either  incompatihlt? 
with  the  female  function  or  useless  to  the 
fcrnule,  aud  heuce  there  U  no  reason  wlij-  ftlie 
should  acquire  them :  nhile  their  presence  lu 
th«  mule,  to  nhioh  they  are  of  obvious  advan- 
tage, i"  in  moHt  c-asL-s  to  lit-  aeeounted  for 
by  scxiinl  Nclcction.  On  the  othor  hand,  ic 
is  obvioiiH  Ihnl  all  Mie  eomplex  apparatus 
of  Ut«rus,  pinci'ntn,  and  »imi!ai'  or^canN,  inuKt 
have  originated  nitli  thn  rtMnalf.  We  ctk^no^ 
agree  with  I'rofessor  lti-uok».  that  the  i)re»ciic(^ 
of  maminae  in  the  male  in  an  indication  that 
the  maaun&ry  functiou  was  originiilly  a  male 
eharucteristiL'.  any  more  than  that  tho  presence 
of  rudimentary  stridulaling  organs  in  female 
Orlhoplora  »ho«s  that  these  were  Qi-al  actjuired 
liy  the  Ibrnalu.  Whj'  &l)ouM  Professoi-  Brooka 
adopt  fxaetly  oppoaiti'  t-xplaiiatioaa  for  pre- 
cisely paralld  raaeji? 

Th(!  propagation  of  <x\]»  hy  means  of  gcni' 
mules  is  not  only  purely  hypotliPtioal,  but,  ap- 
parently at  leaal,  oppoMi-d  to  what  wc  know  of 
the  mode  of  ceU- formation.  t^;ll»  arise  only 
by  division  of  some  pri;-oxi»ling  cell,  and 
never  seeiu  to  arise  s|>ontaneously,  iu>  would 
v«ry  ])rohably  be  the  case  if  their  propagation 
by  gemmules  were  at  all  common.  Nor  does 
the  proee*a  of  impregnation,  as  actually  ob- 
served. I<nd  support  to  the  new  hyijothesis  :  for 
the  \>ca<\  of  the  ^pcrnmto/.uon  (valost^L**  with 
the  nucleus  of  the  ovum,  apparently  without 
loss  of  bulk,  or  in  any  way  indiciiting  tin  emis- 
sion of  gcmmulcs.  The  inflnenee  of  the  mak- 
element  seems  rather  to  con»i«t  in  modifying 
the  action  of  the  egg-nnclcus. 

Mr.  Conn's  very  obvious  objection  (given 
on  p.  294),  that  in  many  csiee*  nnfavorable 
couditiona  would  not  act  u|>on  certain  cells, 
causing  thetn  to  emit  gemmules,  bnt  would 
resnll  in  the  dc-siruclion  of  the  animal,  seems 
CDtitU'il  to  niori;  weight  than  the  author  ia  in- 
clined til  give  it.  Any  bypotiiesis  that  falls 
to  aocHiitnt  foi'  so  large  and  important  n  class 
of  fnets  cannot  he  called  complete. 

Want  of  space  conipels  tlie  omission  of  many 
Other  objections,  as  well  as  the  con  si  deration 
of  Professor  Brooks's  views  on  reversion. 
natural  selection,  and  the  intcllcctiiai  dilfer- 
enoea  between  men  and  women. 

But,  In  apite  of  all  that  has  been  said, 
ProfcMsor  Brooks  is  entitled  to  tho  thanks  of 
all  9itiulent8  of  biology  for  his  clear  statement 


of  the  problem,  and  the  many  suggestive  fields 
for  invcatigAtion  here  opened.  Tlie  student 
of  heredity  will  find  in  this  book  Just  what  he 
needs  to  give  him  a  clear  conception  of  how 
tho  jtroblem  is  to  be  attacked.  The  book  b 
onoof  remarkable  ability.  The  way  In  which 
apparently  disconnected  aerlea  of  phenomena 
are  brought  together  and  shown  to  be  M[M-ciiil 
case^  of  one  general  iiriuciplc,  i*  indeeil  mas* 
terly.  Kven  if  e\^ry  single  proposition  of  the 
hypothesis  should  prove  lo  b«  without  founda- 
tion, ami  llie  hypolliesia  entirely  untenable, 
rmfessw  Hrooks  iniisl  always  he  ci-edited  with 
having  made  a  most  important  step  in  advaneu. 
Assiuning  that  the  proi)iora  of  heredity  is  at 
all  capai)lc  of  solution,  some  such  preliminary 
clearing  of  the  Geld  Is  a  necessity.  If  differeul 
observers  will  devote  their  energies  to  follow- 
ing up  tho  various  lines  of  inijuiry  whieli  l*ro. 
fessor  Bixioks  has  so  ably  suggesli'd.  we  may 
he  sun:  of  most  vahm)>lo  and  IVuitfu!  ndtlition* 
to  onr  knowledge.  'I'o  use  Atr.  I.cwck's  woi'dSil 
"even  should  the  hypothesis  prove  a  will -o'- 
wisp,  it  is  worth  following  if  we  follow  cir- 
cumspectly, for  it  hovers  over  lands  where  we 
may  lind  valuable  material.  As  an  hypothesis, 
it  80  links  togetlier  wide  classes  of  facts  that 
it  may  be  a  clew  to  great  dlaeoveries. " 


WArrs's  MAmjAf.  op  chemii^try. 

A     munud/    of  ckemitlry,   pKytical    and    irtDr^aniV. 

tty   IlKHar   Watts.      Philadelphia,    BLakUlon, 

1881.     184-505  p.     8". 

Kkw  text-books  of  chemistry  have  been  more 
successful  than  the  '  Slanual  of  elementary 
ebemislry  '  first  published  in  l-Si.'i  byI*rofe8«>r 
(ieoi^  Fownes.  Fownes,  who  was  but  thirty 
yearsof  agcat  the  time,  hold  the  chair  of  chem- 
istry in  University  college,  London.  Ilia  work 
had  marked  success  from  the  very  beginning, 
and  he  was  called  u]>oa  to  prepare  three  edi- 
tions in  the  succeeding  four  jeai-s.  The  third, 
however,  appeared  ))0!ilhuniou«ly  :  for  Fown«M 
died  in  January,  1^4'J.  at  the  early  age  oftliir- 
ty-four.  Untler  the  editorship  of  the  late  Or. 
II.  Hence  .lonea,  and  allerwaixis  of  Dr.  A.  W. 
llofmann.  the  work  appeared  at  frequent  inter- 
vals in  six  editions  :  and,  nolwithstniiding  the 
constant  additions  of  large  amounts  of  new  tind 
important  matter,  the  familiar  name  '  Fownea'a 
chemistry'  was  retained.  The  tenth  edition 
w.ts  edited  by  Dr.  Bencc  Jones  and  Henry 
Walts,  and  appeared  in  186»!  another  edi- 
tion, by  Henry  Watht.  followed  In  1872;  aiKlj 
finally  a  twelfth,  greatly  inerew«d  In  aixe,  and 
issueil   in    two  volumes  devoted  to  inorganic 


and  organic  chemiBtn,"  respectively,  completed 
(n  1877  tbe  long  and  valuable  series. 

The  honorable  career  of  Uiis  standard  work 
reminds  us  of  thai  other  remarkable  handlxxA. 
the  '  Court  de  chymie'  of  Nicolas  Leroen.  of 
whioli  thu  lirxt  edition  np]>eared  in  1676,  and 
the  fonitirciith,  greatly  villained  by  Baron,  Id 
1766,  eighty-one  ycam  nfLi-r. 

The  new  work  by  Henry  Wntt«  i»  anttttaed- 
ly  '•  founded  on  the  well-known  manual  of 
chemistry  of  the  late  ProfcBsor  Fowne*  ; '"  and, 
such  bein<;  its  origin,  no  are  not  KiirpriKed  to 
find  that  it  wears  the  garb  of  a  familiar  friend. 
The  Ifurned  editor  of  ■  A  diciionary  of  diem- 
latry  '  haa  in  tliis  manual  dropped  the  name 
'  Fownes  *  fVoni  the  litlepage.  and  given  us  a  re- 
risnd  i-diiton  bearing  his  own  name.  And  this 
he  uniloiibteilly  has  a  right  to  do,  if  one  takes 
into  coiiftidorulion  the  great  altvralions  and 
additiotiK  made  in  the  pri-coding  editions  willi 
which  Ills  name  was  assodaUrd,  together  with 
the  improvetnciib)  in  the  one  before  u*. 

The  present  volume  comiDcnces  with  s  "hort 
sketch  of  the  more  important  el  erne  nt.iry  boitie*. 
the  principal  laws  of  cliemical  combinntion.  the 
principlex  of  nomenclature,  and  the  representa- 
tion of  the  coDStitiKion  and  reactions  of  bodies 
by  iiymbolic  nolalion.  In  tlie  preceding  edi- 
tion (iwelflti)  of  Fowiurs  the  three  topics  last 
named  wi;re  In-nted  at  p.  Itiii  of  tbe  volume: 
here  they  appear  at  p.  7, 

This  introduction  is  followed  by  a  iieclion  on 
ohemical  pbysicK  which  has  nlwayx  occupied 
a  prominent  place  in  the  tevcral  cilitions  of 
Fowncs.  The  next  section  contains  a  descrip- 
tion of  tbe  noii-mctallie  elements  in  the  follow- 
ing order  :  hydrogen,  chlorine  and  its  analogues, 
oxj^en,  sulphur  and  its  analogues,  nitrogen, 
phosphorua,  arsenic,  boron,  silicon,  and  car- 
bon. This  is  succeeded  by  a  fhller  consider- 
ation of  ilie  general  prinoEples  of  chemical 
pbihisoptiy,  embrueing  sections  oti  quantiva- 
ienei',  ihe  perioilic  law,  eryiilallixalion,  and 
ebcmical  aflinity.     At  this  ]>oint  is  intn>dii«c<l 


the  sid>)cct«  of  electro- chemical  ^In-omiiosHion, 
or  electrolysis,  and  the  chemistry  of  the  voltaic 
pile,  which  are  thus  divorced  rix>m  their  ration- 
al connection  with  the  chemical  physics  in  the 
earlier  portion  of  the  woil:.  The  latter  half  of 
the  volume  treats  of  tbe  metals  in  their  usual 
eystcmatic  older. 

Watts's  chemistry,  on  the  whole,  dilfent  more 
fh>m  its  prede<^>ssor  in  tbe  arrangement  of 
material  tlian  in  tbe  introduction  of  novelties  ; 
«UII.  we  lind  iii-n-  puragraiibK  here  mid  there. 
emlxKlying  latcdiKCOveries.  The  work  shows 
evidences  of  having  l>cen  rather  hastily  pre- 
pared. 'Ilius,  while  tbe  newly  announced  ele- 
ments, scandium,  decipium.  ytterbium,  and 
samarium,  are  briefly  desciihed  in  tlieir  projier 
connection  (pp.  458  to  i6S) .  otdy  two  of  them 
(Sc  and  Yb)  obtain  positions  in  the  list  of  ele- 
mentary bodicnon  p. 3.  Again:  undcroxygen 
we  liud  no  mention  of  its  liigncfaction.  tJioiigli 
in  the  M:clioii  on  chemical  jiliysics  tbe  experi- 
ments of  ('aillelet  nnil  I'ictcl  .ire,  far  toobrielly, 
chronicled.  0:Eoi)e  Cavvf  very  badly,  obtaining 
no  recognition  whatever  in  tbe  body  of  the  work, 
and  being  ivlegatcd  to  a  single  page  (dM)  at 
the  very  close  of  the  appendix  ;  and  there  it  is 
verj-  inadequately  treated.  Its  liquefaction  by 
llautefeuille  and  Chsppuia  is  itot  mentioned. 
Tbe  page  is  a  simple  coTidensation  of  the  two 
pages  given  to  the  snbjetri  in  the  precedin};  edi- 
tion of  Fowm^,  without  the  addition  of  a  single 
new  fact.  The  atomic  weight  of  antimony 
still  appears  as  12S,  notwithstanding  the  grvat 
weight  of  evidence  in  favor  of  120.  Meyor 
and  Seubert  make  Sb  =  119.6. 

The  well-worn  woodcuts,  too  famiiiar  and 
never  very  attractive,  still  do  sertice  in  illns- 
tralion.  The  t olume  contains  Uiirty-four  pages 
more  than  tlie  Kugllsh  edition  of  the  last  issue 
of  Fowncs.  In  spite  of  somit  blemishes,  how- 
ever, Watts 's  ChemisUy  suniaiiis  the  high  lepu- 
talion  of  its  lineal  ancestor,  and  well  deservea 
a  large  juitronsge. 


INTELLIOENCB  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVBHNMBNT  O  BO  ANIMATIONS. 
0«ci!o|[!csl  nmj. 
Topo-jrophieat  wark  in  Sm-th  CuroKno. — Psrly 
Ko.  I  of  ilic  Appslachinn  (tIc<»lDii  wu  in  charge  ef 
Mr.  Chnrlct  M.  Tt-aiett,  toposrapber,  anil,  durlne  ttie 
smoua  •'(  t8K!  and  1663.  aurvejCid  tbe  ar«n  lyi"K  l>e- 
lw«ea  Ui«  Blue  Riir;;e  nnil  the  Tmneiiee  1iii>^  in  Nurlh 
Carolina,  wlili  ilie  eicepiion  of  Watauga.  Asli«,  and 


Atttuhany  CouuIIm,  This  aceu  lien  bclweeti  ttiv 
SStli  and  3U(h  |>anlk]s,  and  mend*  (rent  (])«  &i 
to  IlicS-llh  (lpgr»  oi  tmv^Jluik,  IiicIhiIIdk  tlic  most 
mounlBlnDiu  pi>rtli>n  of  tint  ilalr,  aini  that  whtcb  la 
nxuallf  di-tlgiiiiiHl  as  wuttern  Norih  Csrolloa. 

The  slate  iiue  leiiaraiiiig  N'ortli  CRniTiiia  and  Ten- 
ne>see  fullowi  ili«  aumuiU  of  ibe  Alteghony  ICangp, 
which.  In  Its  dIArrcDt  parts,  has  rcci'lvcd  vorioiit  «ptv. 
cllle  nanus;  tuch  as  Iha  '  llnoia,'  the  '  Bajil.'  nod 
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Iha  'Sniuhy'  Uountain*.  TLesc  n.inws  ue  applied 
to  tbi?  [Hirlioiii  itiatllrbclwPRn  terminal  point*  wlivre 
ilic  rlvrn  inlertccl  ll.  Olhrr  local  niunr*  liav«  bnnri 
ap|)ll«4  to  iii>TK>r  iub<I!ri«li>iiR  hiiiI  («  aummits;  but 
the  mutt  [iromiii«ut  ixirlioni  htl-  known  to  llie  native 
popnlKtioti  by  imtncs  whiEh  asrco  with  tlioxr?  iiicil  on 
the  AxlMlns  piibllilial  m.ip*  of  tlic  ivgloii. 

Tbe  Allfeliaiiy  KariK*'  an<l  thi-  Ulii"  \iM%r  iirp  hi 
general  jiitralli^l  !•:•  ^ati.'b  u[b<?r.  Tbe  i!ri>utc«l  Jittani'v 
bl^twel■n  llicm  li  iicross  Hajwoml  nnil  Transjlvsnio 
coiintUi,  wticm  tbcy  are  flttT.flvR  mllri  apart;  ivbilr 
wber«  tti»3'  &iv  cln^i'^l  tbeyaraonkuiebiiuiJoKapftn. 
Thej  Bivaliu  pntnlkl  wltb  tbe  L-oiiBt-liii*!:  and  aeon- 
tour  map  of  Ibu  itate  vill  atiow  that  it  ia  criMseil  from 
■outb-irMt  to  norlh-uait  by  n  unrlci  ol  parallel  rlilgtv 
from  a  point  within  four  nillf*  of  tb«  coait  to  Iba 
Ulue  1{1<Iki<.  The  Itrtt  of  tbe  riiljce*  reacbva  aii  vIp- 
ralion  of  twlwe'^n  SL-vvuty  and  ^Jglily  It'ct:  niid  ihe 
•nccecdliig  ones  incpeasc  in  helgbc.onii  aiict  the  oth- 
er, until  they  culminatit  In  lb<i  inountaiim  of  tli<~' 
WMioni  part  ot  Ihn  «Ia(«,  wh^ro  tJii»  g<-iLpral  olevRtloii 
is  fruin  '1.000  !■>  0,000  ieer. 

The  !(inp  ItlilcB  in  this  wi-ilon  is  oj  ppctilinr  intrr- 
etX,  l)rciiu«c  in  Iti  drl^iU  Ita  course  ii  vory  crookctl. 
It  id  entirely  unllkn  Ihi-  long,  ttrtiii:ht  rl<)gM  <>( 
(•attem  IVnnesBen.  Il  pnwit  Ibi.-  «latc  from  Viripiiin 
wftli  ail  elevatioa  ot  HiOOO  {(*t  above  bcb-IcvcI,  ■iid 
rvachni  lis  niaxlmum  heieht  of  about  &,(»%>  feet  at 
nranilfalber  Mountain,  whleb  I*  titf  bisbott  siiiu- 
mit  !□  tlin  iMsf.  allhoiieli  liitli«rti>.  Hi);b  I'iniiavtir. 
nenr  the  Bl-wk  Mounlains.  lias  enjoyed  Ihnl  lepnln- 
lion.  Tlic  nenl  highnt  piiitil  lo  tbe  t.>nlliwanl  b- 
Suftar  Mountain,  with  an  elevation  of  Ti.SOO  f>i>t. 
From  ibf  latlPT  poliil  the  rannc  ilrop*  lo  low  niin- 
mlta.  that  ilo  not  itiiially  ricevd  S.flOO  feet  abovi?  le'i- 
level.  Tliesu  continue  Houlliward  lo  Jlinnitbiiek 
MminlBiii,  a  ilisinnee  of  fifteen  mllea,  whnn  Ihnn*  if 
a  rlne  lo  4,t<»0  lent;  and  from  here  lo  lii'iir  Witllou- 
Muiuitain  Ibi^  ranjt*  1»  of  a  <|Uili-  rvapeclnble  eleta- 
lioii.  At  Itijjh  Piniuii-le,  where  liie  ridge  join*  tin- 
niaek  MountHins.  the  helgbt  is  S,(iiHi  fcrl.  Kiuiii 
Itear  Wallow  loiithwaid,  the  range  Is  euitiparatiiely 
inHilCiiKioiiiit;  but,  as  ibo  ■tal«  lliiv  in  uppruached,  it 
once  more  rise*,  and  in  of  trciuiidermble  imporliuiec 
na  11  pns«es  from  the  ilnte. 

^iith  and  cast  ft  the  Illne  \i\Ag.f'  *f  tbi.'  luw- 
Iniids,  while  to  tli"  ue^twanl  Is  the  bii;1i  plaluau  lec- 
lion.  Thv  dilTereiice  in  elevation  betwei>n  the  two  !■ 
gonetaJly  about  I.OU)  feci  in  a  iliitance  of  aomo  two 
or  tbree  mllec  Tlic  dlflcrence  in  neaioni.  b(<twe«Ti 
[bo  two  «wctlon»,  \*  from  t.wntolbrve  week".  A  view 
of  llio  ridie  from  tbe  we«I,  at  many  points,  would 
give  an  idea  of  insignlfloant  elevation;  wbercai.  tho 
aamc  aectlon.  aceu  from  ibc  r.MC,  would  be  quite 
liiipo«in)[.  Till*  peculiarity  ot  the  ridjte  'i»  cbarax^- 
teriatio  <ii  Kiirib  CnruliTis.  witb  the  eicepUon  of 
the  neclion  lying  between  Hiimpback  Mouiilain  and 
Sugar  Mountain,  In  u-bidi  tbe  uoitiern  and  we»lem 
dMOenta  ar<!  abnul  c<inRl. 

Nortb  CaroliniL.  wi.>>(  if  the  lilue  Itidge.  contains 
about  "15,000  tiquare  miles,  of  which  mme  S,*"'  havft 
already  beeji  surveird.  — 4,(1(]()  by  Mr.  YmUm's 
]>ait;.  and   l,OCIO  by  Vr.  Bien.    Tbe  remainins  |>or- 


tion  will  lie  BUrveyed  b>-  Mr,  Veniei  during  the  next 
arjuon.  Tbe  map  will  be  on  a  scale  of  two  mll<w  In 
tlie  Inch,  with  eonlours  two  hundred  fret  apart  ver- 
tically, which  will  »b'>w  iho  country  In  eonitlderable 
detail.  The  existing  maps  of  the  region  have  all 
been  generaliied.  ntid  ore  more  or  lew  IndeSnlte. 

The  topographical  features  of  the  rcijlou  am  entirely 
<Iliu!milir  to  ihoee  ot  tbe  adjacetiC  portions  of  Vlrsinia 
and  TenucNee.  In  the  latter  the  Mrung  OTULrraphiciil 
feutiiiea  of  Weat  Virgltila  and  Muth-weatem  Virginia 
gradually  die  out,  while  In  Xorib  f'arollna  there  «i>- 
pearc  to  be  no  reiiiilar  i.y»teni  when  ruiiiparod  with 
tlie  other  iitateH.  The  unl.v  re»einbi»ni:c  is.  thai  the 
Ulue  Hidge  and  llie  Allei^bany  Range  are  in  general 
paraJlel  witb  ilie  rangts  of  Kiut  Teimctep.  The 
distinctive  topographical  feature  In  North  Carolina 
la  the  existence  of  eron-ranue-f  which  connect  the 
Itittc  Kiduewitb  tbe  Allejfbaiiy  Kanj;".  makins  Im- 
mense drainitgv--b:iiitiii,  whose  outlets  are  through  llie 
Inner  to  the  western  river'SysIemt,  These  eriuw- 
[nngCJ,  with  the  exception  of  the  Great  Smoky  Moiui- 
talni,  ai»  of  ninrc  impiirtancc  tliaii  tbe  rjni;eB  whidi 
they  eiinneut:  aa  they  ceneniliy  have  a  greater  alti- 
tude, many  of  the  summits  rexching  a  height  of 
more  than  Ti.tXHI  feet.  The  prlncliial  one*  are  the 
Kich  llouiilains,  tbe  Coi-kwrnih  Kaiijfu,  the  Sew- 
found  Muuntaiiif,  tbe  GrtntI  Balsam  Monntaina.  Ibq., 
Cowee  MounlaliiB.  and  the  N^kiiichnleb  .MonnlaliH 
Tlie  BnUnm  Mouiilahie  share  with  the  Smoky  auil' 
lllack  Uounlaitis  of  North  Carolina.  »iid  tbe  Wfatle 
Mounlnins  of  New  IlHtui<sbire,  [be  dislinclion  of 
being  the  higheal  mountain  musses  in  the  eastern 
irnlted  States.  The  spnrs  of  the  emu. inn^e^  form  an 
intricate  m.iic  of  drainage  and  t(i]>ogi:;|>bical  details. 

The  Itlacit  Mountains,  a  range  len  tniles  in  length, 
with  seventeen  summits,  are  neilber  one  of  the  crons- 
rangea  nor  one  of  lh<^  transverse  nngca,  lint  a  spur 
from  the  Illne  llidge,  witli  wblcb  tboy  Hr«  parallel. 
The  LiKbe»t  point  Is  .MitcbeN's  lllf^b  Peak,  whlcli 
is  tb«  liighesi  iiuiumit  easi  of  the  Itucky  Mouutolna 
Mr.  Yeaiei.  by  bnrometricaj  mcasureincni,  obtain* 
for  It  a  height  of  ti.717  feet,  which  b  sU  feel  hl^er 
than  any  previous  ineasnn'.menl,  Tlie  coast  siid 
geodetic  Surrey,  by  nieaua  ot  vertical  nnKtes,  fixed  tb 
height  at  t(.6S8  feet  aboee  sea-level.  Tlie  elevatl 
given  by  rrofessor  Quyol  IslMCTT  feel,  ^lB]orJ«ni« 
\V.  Wilson,  chief  engineer  of  tlie  W.  N,  f,  R.H,. 
the  nvguest  of  tlvv.  Swain  of  Niirth  C-ttolina.  aacer- 
talned  it*  hclgbt  by  ineariri  of  levels,  and  fixed  ll  at 
(1,711  feel. 

The  Fn-ncb  Itroad  IClver  la  tbe  priueipHl  Mream  of 
weslcm  North  Caivlina,  and  is  a  elreain  of  mndi 
beauty,  flowing  tbiongb  a  valley  of  great  fertility. 
Iia  cour«c  in  the  Traniytvanti  valley  is  very  sinu' 
oue,  and  lie  flow  slufuflyb.  The  Indians  deaignatrJ 
Ibis  portion  of  Its  course  '  itcepiu;  serpent,*  Frain 
Dunn's  riick,  a  pn'cipice  thai  orerlooki  It,  tltlr^- 
aix  bend*  ran  be  counted  as  the  river  wind*  In  iu 
tortuous  eouiee  through  tbe  famu  In  tlie  valley  bek>w. 
Almoal  ail  the  Mnali  >lre.in)f,  as  well  an  the  large 
rivers,  of  ilie  section,  have  good  water-povrrr.  which 
miut  eventually  tie  utiliH>d  for  nuinutaeturln):  jiur- 
IKises. 
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TtiH  iiTiilwr-lui^Is  of  tlip  tepon  (omi  ininiciiiie  un- 
bnilwn  fuTMts,  exceptionally  fln«  both  at  lo  dRndljr 
of  growth  kRd  thr  chuocier  nt  Ihe  llnilicr.  Amonn 
tli<  Tkri«ll«a  of  wooi]  are  iiia|il(-,  poplar,  Itnilen, 
haltmii,  Milar.  hickory,  asli,  Iwech,  bltcb,  cherry, 
black  walniii.  and  mnnv  varirllca  of  oak.  iiomn  of 
Ihr  trfM  grow  to  ail  onnrnioiis  *it«;  aiiit  tiutiy  miri 
In  ihli  tention,  wlio  a,  few  j-ears  iij^>  c<iii«til«m]  tlii-iu- 
mItm  IXH'V  twcaiix^  llicy  patM'otnl  only  n  wllder- 
n«ts  of  (uiTtt.  are  liPKlni>!iij[  to  r4-nlix«  Ihnl  lliry  are 
I'ODiparallvnIy  rich,  Uie  Mtle  of  a  few  iiiJividiial  tr«ci« 
freqiii-nlly  iiifficiiiij  lo  uivr  lliciu  nn  liicimie  for  a 
eoii»id«iiui)!y  lime,  Tlie^rlrw*  are  booght  liytpccu- 
latora.  ivlio.  in  turn,  vll  them  in  otli«r  apeculatM*, 
wtio  may  ili'ponHof  Iliemlolliird  parties,  iirilll  llnalty 
a  porialiti-  ww-iuill  is  bruuglil  liilo  the  region,  and  the 
tlmlwr  l»  ptepur«i  for  iiiarltPt.  A  view  from  naf.  of 
tb«  clearvd  summit*  linpicuct.  i>ii«  wiili  Ihe  extent 
of  llic  (or«I*.  whicli  af»,  "if  cuurie,  bruken  here 
and  tlieiT  liy  ninny  dots  of  ciillirnced  land,  bulb  in  the 
valley*  and  on  the  nioiiniain  »lde*.  Tlin  foiinlry, 
however,  1?  eoiiipnrallvely  ■  in  developed.  The  soil  Is 
tn>od.  but  farmiiifl  i»  carriod  on  in  a  primitive  way 
Mid  on  a  coiitruclnl  scale.  Tlicro  la  pimly  of  good 
gmzlns-land,  andrnllloare  raised  to  a  consiiJer*l>le 
extenl.  Tbny  are  nlk>weil  lo  run  wild  among  the 
■nounlaliirldites:  and  ihe  cost  of  kcoping  tliem  b 
mwU,  as  tbey  are  allowcil  Ut  Hod  nibalKtAnee  for 
tlieiRiielres. 

nie  minern)  wnatib  of  the  reftion  is  well  known. 
In  fact,  it  lin»  been  said  that  altnoit  every  mineral  or 
ore  fonnd  nlihin  Uie  llmlU  of  th«  United  States  nan 
b«  found  iu  Xorlli  Carolina.  The  |t»td-TniDeseast(i( 
the  Iilu<_-  Rid)^  hnve  produced  luilliuns  of  dullan. 
iiOtwiLliitiiiKlliiK  the  hinderancei  of  swindler*  and 
epecnlnior«.  Mica-mining  !■  onn  of  tlifl  proniabin  In- 
diiatrleH  of  llie  region  ninppeil  liy  Mr.  Yeiites,  and  it 
carrietl  on  in  iicmly  ull  of  ili«  cuuntiei  west  of  the 
Blue  lti<lg(^.  Kiicdiue  ami  cunmduut  mine*  am  also 
worked,  mil]  M  larije  deposit  of  tali;  la  attracllniE  COIi- 
ridtrabte  attenUon,  while  tin  i*  the  lal<^t  dincuif'ry. 

POBLIO   AND   FBIVATB   INSTITDTtONS. 
Poahody  wadiiiDj  sf  ulesor.  EUem,  Uus. 

I'Be  dirtcCor'n  trip  (■.  Jiijnin.  —  i'mfe-sur  Muth  left 
Salem  early  In  tlw-  spring  of  IW:;  for  the  purponn  of 
vialling  Japan  iiml  Cbiiu.  and  rcai'lied  .lapnn  In  May. 
On  hi*  arrival  iu  that,  eouiitry  be  bad*ever:il  inler- 
»|p«*  wilh  Mr.  Kaio,  Ibe  ditcctor  of  llie  Imperial 
unltenlty,  and  toM  him  that  hti  time  waa  lo  Imi 
dlvhlnl  lH>twcen  collecting  elbnologkal  material  (or 
Uie  museum  of  tlio  academy,  and  the  study  ut  ethnol- 
ogy unil  nrvhonlofQ',  and  specially  the  ceramic  art,  A 
anile  of  nroius  in  a  Utile  boiue  near  the  aElmnomlcal 
ob«rrvatury  was  liilerl  up  for  him  by  the  iiiiirer»lty. 
andclveu  u>  lilm  fr«ie  <•(  r»»t  duriuK  bit  entire  May. 
Room*  and  clo«e[s  iu  other  college-building*  wcrr 
given  lo  him  for  aiorage  purpose*;  and.  indeed,  iiT«Ty 
thlnx  waa  ilone  by  the  .lapaiiiue  antliorille*  ui  facili- 
tate hi(  work,  wtth^iiit  nbich  afttis'ance  Klile  pTO;s;n>Ki 
could  have  tifipn  made  in  Uie  task  he  l»ad  planned. 

In  return  fur  the  colleclions  of  corals  wnt  ont  by 
the  aCHd«iny  for  the  educational  raiiaeuiu.  1li«  «da- 


caiional  muMmm  piMenled  lo  the  aeadeny  a  lux* 
eoltectinn  of  toot*  llliutrathis  the  trades  of  Japan. 
Great  crf^lt  i*  diu>  Mr.  T«)tniA,  tbr  director  of  the 
«ilucalioiial  museum,  for  the  Ihomniili  way  In  which 
this  colleelloci  wu  brougbi  together.  Nui  only  war* 
the  various  Impletnetit*  collected ;  but  In  laauy  caaM 
partially  conipletMl  siwclianti*  of  the  work,  as  well  m 
coIoiulI  sketches,  acconipaiiied  the  tool*. 

Through  till-  inituence  of  Dr.  W.  S.  Uicvlow,  th« 
academy  Is  liid'hlnt  for  the  rcmatfcable  colleclioo  of 
•■•fti.i.ns  which  irere  presented  by  a  famous  -wonl- 
merchaul.  Mr.  Hacfaida  Heikichi.  H»«'in)[  expUlund 
to  -Mr.  Maphida  the  objects  of  the  acad«my,  and  [hi> 
nnlurRof  Iti  miiirum,  Mr.  Marhlda,  wilb^Teat  pains. 
jtnd  at  his  own  expense,  broujthl  together  the  Invalu- 
able collection  of  Bwonls.  spears,  bow*  and  arrow*, 
and  other  weapon*  which  now  enrich  tb*  acad'iny'a 
niuieuni.  .^iiil  prrcnted  them  outright,  properly  li- 
belled and  prepfired  t'T  shIpmiTii. 

Mr.  Taknnnka  IlachiUro  supplied  the  Japanese 
names  for  all  the  object*  collected.  He  als"  prennnltil 
many  objecia  of  tiouseliold  use,  and  clotlitDK.  Vni' 
feasor  Mitaukuri.  at  ^real  liMible,  sought  oal  the 
proper  person  to  whom  was  inlntsted  the  making  of 
1h*  larp-  lf)iurn>  which  now  ndoru  the  mu*eiini,  and 
jMinuinally  *iiperint<'n<t>-d  their  dres*lng  and  »rraii2<^ 
meut. 

Kortan  colfeclteiM.  —  Through  CapL.  Hammond 
TrofcMor  U»r*c  wa*  iiMd«  aoqualnteO  aith  Count 
von  Mollendurff,  Ihim  »■>  1il>  way  ^  Korea  as  s|ie- 
cIhI  oommissioner  fur  Chtn*.  He  autborlMd  him  to 
spend  n  limited  sum  for  purtba«es  ot  ethnoloKlcal 
materials  In  that  eouniry,  and  gave  him  a  brief  list 
ft  desirable  objects.  The  rti*ulu  of  his  work,  lllling 
four  casa,  luve  already  been  i«r<'iv«>d  and  unpacked. 
Tliey  arrived  In  (air  condition:  and  at  far  a*  h" 
know*.  Ihli  Is  th«  flnU  collection  of  Korean  object* 
«t«r  sent  from  tliat  country'.  In  this  connection  It 
is  proper  lo  mention,  that  member*  of  tli«  Korean 
cmhaMy  who  Tlslieil  this  country  laat  y«ar  prv»cni- 
«it  a  cumber  of  objects  to  thn  acjwlemy:  aud  one  of 
their  suite,  Mr.  Yu  Kll  Chun,  who  remained  in  this 
country,  and  who  ii  now  liviui;  in  Salem,  prcsenicd 
till  entim  mill  of  clothing,  and  other  object*,  to  tli* 
museum. 

Aeeettiomlatf"!  niu^rrwn.  — Tlienn  have  been  mor^ 
TiumeroDs  and  more  valuable  than  during;  any  year, 
perhaps.  lince  the  fouiidntiun  of  the  £a*I  India 
raaiine  collection  In  I7'.>I).  The  priticipnl  one*  are  a* 
follows:  — 

Mono  collection,  Japan,  660  number*:  Mor*o  col- 
lection, elRewhcTR.  141;  William  Ilolan,  Cbtiia.  «> 
specfiUMis.  AiUlltlon*  in  county  eollection*:  pbiiits, 
r>4;  iDaminals,  50;  and  archeolt»(y  (KV  Iota),  .t>2  speol- 
mens  (this  last  fncUides  about  IS  lots,  5(1  *]>ocimcn« 
out*ldc|;bouuilcid,a00;  other acce»i<la^SO»;  models 
of  boat*,  IS. 

VUitfr*  to  titf  niNwum.  —  TblKy-*ix  llwLisaod  ami 
fifty-six  person*  have  visiioil  the  museum  during  the 
year,  tlie  creatrst  uumbers  on  slDnte  <la;s  were; 
tVb.  'ii.  410:  July  *.  tS3;  April  .S  (F*!t|,  :mH;  Sept. 
s:,  [am  day  of  caUle-showl,  :ts4:  Sept.  £6  (second 
cl.iy  of  cAttU-abow),  KM;   Nor.  20  (ThankaKivini-l. 
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me.  July  A  U  m*nUon«d  le  *tiow  hnw  few  p«T*on« 
lira  ntt«ii  »t  Ui*  mitnam  ou  boll'l^ys  iiuw,  &■  coiu- 
pftr^d  nith  till!  ativndanoc  uii  siicli  dayi  iu  furaier 
yi'in.  <!4pi>cin11y  in  *iimincr,  wlim  '  attracttons '  arc 
nflercil  al  thn  '  Wtllow*.'  '  I*olnl  of  l*lnes,'  »riil  otlior 
pt^jmlar  r<40i'U  in  llio  n«lglil)i>rbt)u<l. 

The  nbure  li;;iii«B  are  uniluubltdly  utiilvr  tin-  actusi 
uuiabuTB.  'ITufrp  ii  n  iluitily  iiitreanf.  i-ncii  ynir  of 
late,  in  tlic  r«Kiilnr  daily  nllrndAiicc.  and  a  ciirra- 
apoiiilliis  (trcr«uc  on  popular  li»li<Uys. 


The  *poalnif<n)  wlilcli  Renm  to  b«  o(  moal  InUNVt 
li>  llie  fteiiernl  public  nrv  tlie  lif«-sUe  lt(titW  fmB 
Chitia,  Japan,  IndU,  jind  olher  tounlrles  ;  llie  gen- 
<init  rollnrlion  of  mammali  and  blcdt;  the  Evsex 
coiiniy  AiilnmU  and  wood*;  and,  perhaps  marn  than 
any  thliif;  else,  tlie  liutnun  •ki>l«[«ti«  And  rranln. 
The  CATving  '  tinvoti  uuil  ilii!  day  of  juitifincnt '  of 
counc  holda  Ihc  first  pla«  for  llii"  -ieuker  afler  Ui« 
citrioii*  and  wnndcrfiil. 


RECENT  PBOCEEDINQS    OF  SCIENTIFIC  SOCIETIES. 


Ottawa  flgld-aitantirti'  dub,  Otudk 

Uardt  iS.  —  Mr.  W.  P.  Lett  tv»d  n  paper  on  lb« 
iloer  of  llio  OlUwH  valley.  Of  thML-.  the  luuit  iiU' 
purUut  M  regardi  •ixe  U  thu  mouin,  or  Ani«r!ciin 
dk  (Alee  nmcrloaniiij,  ivliich  iinfoniiiiBlcly.  Hiring 
to  (ndlfcrlmliuiin  'iLiiiitliiiir  aiiil  llkgni  liuniiiig,  Is 
rapidly  Itecmiiiiis  tcry  riin>,  exoept  in  n'mole  diitrtcU 
*lonp  tbe  iiurllierii  iribiitnrlw  ot  llic  OlUwa.  TIm 
woudland  orlboii,  or  ivlndccr  (IJaiiglfor  rarlhoii), 
(ormerly  freqiiciiicd  tha  whol*  country  on  ilie  hqflI) 
nldc  of  tho  Ttvcr,  bill  was  only  an  ucontiuual  strae^ter 
on  Uia  opputtlv  bIi'ifp.  I.iku  Ihe  muoii!.  U  lia«  bei^u 
drirai  northward,  mid  mnch  dlrainltlicd  In  niimbRtv. 
allbousit  lomctlnini  allll  found  on  tlio  Do  I.lcorca 
Rlv«r,  flfry  or  »!xiy  inll»Tt  from  Us  mouth,  on  ilie 
■ip)i«r  Uaii[ii<aii.  aiid  to  iIjo  iiurtti  of  Lake  Nipplming. 
It  ii  lliB  sirifit^sl  and  u-ildnt  of  nil  ilccr:  and  the  only 
Hucci-ufdl  inelhnd  of  raptiirlnif  II  I*  by  nlU-bnntlng. 
Tho  luAftniQcnnt  wapiU,  or  nrvU.  <<tas  (Ccrva*  carm- 
dsnidi),  falsely  called  the  AiuvrlcAii  dk.  wat,  witliin 
Um  meiuoijr  of  [M.-noQi  ntill  llvlni;.  nti  inhiibltniit  ut 
UlBpaUlunliraodfarMti  alnng  thflOltavra,  nnd  wa,^ 
■Mn  within  four  mil ■>!  of  thr  spot  iFli«ri>  lln?  city  now 
la.  Prnsmpnu  of  11*  ^nortuoiis  antlers  an-  «tlll  lurnod 
tip  by  the  [duuj;li  In  viiriuu*  louiitllira.  btil  the  stAtcly 
tuoniircU  of  the  forest  hw  retired  to  ihi?  far  nonh- 
weit  tcrritorlc*.  Tho  common  red  or  Virginian  d»er 
(CorlncnRTirnlnlaiiiiaf  Istiilt  tutind  wilhinafewinlleti 
of  Ottawa,  but  owing  to  pol-huiilins  ami  slaui;htetv 
inu  during  tbe  winter,  when  the  tnow  l>  drop.  In  Iir. 
couilikg  annually  lc«i  pJentlfiil.  Xot  many  yoftra  ago 
Imracnio  yard*,  coatalninic  liundrods  of  deer.  CKislml 
■lonK  Ibe  v&rioaa  tribntarles:  but.  excegit  In  ivinote 
districts,  ilie  v»rdii  arp  no*  icattured  and  iniall,  and 
■  lie  deer  confined  uhlcfly  to  tb«  1ai'}:R  iwampi.  Ilef- 
ercncr  wu*  madr  by  thn  lecturer  to  Ihc  variety  of 
Uil**pfide*  knuH'ii  as  tbc  'tpiknliurn.'  iind  to  Inter- 
«Hing  piebaid  iind  wliite  »|)eclnieii»  which  hnd  bflcn 
observed  by  hlnu  A  fine  eollr^ctlon  ot  linnda  ami 
antlnn  of  tlie  tevoral  specie*  wa*  sbown,  ln«ludit>g 
some  abnormal  aiiUei'S  from  old  red  bucks. 

Baoltly  of  arUi  BMtcn. 

MartJt  /*  —  Mr.  P.  B.  Delany  of  Kcw  York  gavo 

tbe  flrit  piiblle  exhibition  and  Je«cr1ptlon  of  hianeir 

*7*tem  ot  dyuchronou*.  niulllplex  luleiiraiiby,  —  iho 

result  of  iuveiitluna  by  Mr.  I'.  U  Cour  (18781,  Mr. 


K.  A.  Callahan  of  New  Tork.  and  lilniMlf  1 1883). 
Ity  tills  «y*l«m  any  number,  up  to  twelre.  i>(  fast 
Morse  circuits  can  be  «tmn1tan«oiisly  worked  cjvc^r  a 
lingle  wire,  the  meiuages  a'Aaji  in  either  direction  on 
any  drcnit;  also  a  greater  nniubiT  of  uliiw  Morse 
rlrcnll*,  and  as  many  as  serrnty-lwo  print ingMiircnll*. 

At  vach  end  ot  tbo  main  line  a  drum.  CBllod  a  dl*- 
tribuler.  is  maint«iu«<l  In  tiuitorrn  rotAlinii  alionl  a 
vi«rlical  axis  by  llio  liilermlttenl  altrattion  "f  an 
nkctro-raagnet  on  Ihe  tootheil  circuinferenco  of  a 
huriiuatJil  circular  plale  carried  by  the  drum.  A 
lunina-fork,  vibratcil  dfctrically  {aljoiit  ■•iglily-llre 
vibmtiuni).  opens  the  uiolurcironitHl  each  vibr.iilon, 
and  Ihii*  produces  the  intonnillt'nco  in  lUe  uiolor 
nini:iiet  driving  tbc  dliirlbnlrr.  It  the  torli-iatellhcr 
end  of  Ihe  line  were  in  uIhuIihc  nnUon,  and  tlm 
lootlird  circumference  bad  the  sainu  number  of  teeth 
<iaeh,  tbe  drums  would  rotate  synchronously.  The 
tnipo*9ll)tllty  ot  absolute  and  continued  unison  ii  met 
by  automatic  n'giilailon  of  Ihe  ratf;  of  Ihe  fnrkn,  th« 
principle  intolved  beina  an  .vitomallc  (liuutlng  ot  a 
resist* ncc-coll  which  i>  normally  in  the  circuit  driv- 
ing tbe  fork;  thu*  tncreaalng  the  current  In  that 
circuit,  anil  hence  ampllfyliiB  ilw  excursion  at  ilic 
prong*,  Intensifying  the  Held  ot  niagnellc  force  In 
which  tills  vibration  occurs,  and  thus  dinilnlsbins 
(by  even  IWe  per  cent)  the  mte  of  tJie  fork.  This 
»low<ng.<loim  of  tlic  fork  would  Immediately  result 
In  a  corresponding  leueniiig  of  the  spdeil  of  rotation 
of  the  dislHbuler  at  Ihat  end  ot  th«  line. 

Tho  main  principle  ut  the  multiplex  ui>e  ut  Ibe 
»liiglc  line  consist*  In  giving  tbe  line  aynclironously, 
and  in  suffii;iinl!y  rapid  inrcesslon,  to  the  cnrreipond- 
ing  instrument-  ur  circuits  -it  tlio  opposite  end*  of  Ihn 
line.  In  the  apparntus  shown,  the  ■'utatlnK  drum 
or  dittribulcr  cnrrietl  ii  brush  which  trulled  ovit  a 
circular  »«rie*of  ciahly-fonr  narrow,  Insnlntud.  raiiia] 
plates  or  tegnienU  ol  nteul.  Of  these,  twelve  wcn> 
uliiiiud  tor  Che  synchronising  arrani;enient,  and  tlie 
remaining  «cvpnty-two  were  ilivldcd  among  six  cir- 
cuit*: tbe  ti^rmlnu4  ot  tbe  same  circuit  heln'^  thu* 
cuuiiccced  to  twelve  eiiul-dlslanl  aejioienw.  each  cir- 
cuit conUinlng  merely  the  ordinnry  polarised  reliiy, 
reversing  key  and  ground ;  tbc  relny  servini;  to  cloae 
the  local  circull.  through  a  *onnder,  ni  naual.  Thus, 
when  the  brushes  nt  b^itli  ends  of  tlie  line  niakn  con- 
tact at  Ihe  same  lualant  wilh  any  one  ot  the  twelve 
segments  of  the  same  circuit,  lliat  circuit,  and  no 
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other,  caa  b«  bi  oponufon.  .\a  (he  lyiK'brotioui  nito- 
tion  t-'untlnuu.  «*ch  circuit  witl  to  In  turn  chmd 
IhrDUgli  ihe  «ln(1e  inalii>tiii'T  hIii-  In  iiicowlon,  aixl 
eiich  t«'>'lv«  times  In  it  ruialiou,  Huit  thirly-t<itirliiii«t 
In  a  •i-L'und.  Tlie  frequene;  of  mcceesivu  cl(i*iu|^ 
of  thi'  Kunc  ctKull  ii  thai  to  great,  ibnt.  In  (he  fast- 
working  MoriR  InitriimiMiI,  ona  c1(wlii{  at  least  wUI 
■.)Cciir  III  i-y*n  the  atiuriMt  «l^iul,  to  Hut  uo  dot  cau 
bo  hiIkmmI. 

Tlic  uuiomntlc  ayncbrioDlilDg  duTlci;  coiul«t«  lit 
having  threa  •qal-dlstAni  ncBineiit*  in  oacii  *«r;  about 
tntc«  aa  bnMitl  aa  the  otliei'S,  the  sejtnieiil  ii«st  preueil- 
tDfieacb  of  IIimc  bvln^  idlv.  Tlic  n^latjve  posltioaa 
of  tbe«e  broail  ncgmcntii  arc  not  tbc  miuc  In  ibe  two 


llie  liuc  niiil  btuad-ae^ment  nialaFl  tu  ^tduikI  <vill 
«ii*i)n.  Till* current ricHtrii a  rvUjr(l(>c*ml between 
ih«  broMl  MKmefii  Mid  ili*  kivhikI],  wbl«li  «p«ns  k 
local  retair  cliouit  (nanBall)'  doeeil).  Ae  the  amka- 
ture  of  ihU  seciHid  rvlay  cuiui.-<  tbatpl;  %o  iu  bock- 
•top,  It  ibnrt-clri^ults  the  miULniicp-ooil  prevlon«lr 
alliiiloil  to  a»  bt<liig  iii  (Imi  circuit  ot  th«  tnrk-drivItiB 
battrry.  aiui  lbu»  efl«cla  a  •lowiuj^outi  of  Ibe  fork 
and  itlBtributrr,  ai  before  deicribed.  Aa  tbere  artt 
Ihrrc  briMil  H'.gDionta  to  be  looclwd  In  each  revolu- 
tion, iltl*  ejivcbronlilns  puba  way  b«  sent  ibrtct-, 
twii-i-.  miuc,  or  not  at  all,  aa  may  bo  nuciruary.  In 
eltbiT  ilireoliun  during  vacb  rerulutlon.  The  tiro 
diiiribiilari  uiiiy  ihu*  be  k<ipt  uitbln  oiii>-i|nartrr  nf 


(•ruilmi:  /i,  ihttiof -mafnoii ;  A',  "V- 
IHlRK  liiliIii|Mbtk<:  i4.  nafDtla  ID  kivp 
(BRlnnlork*  In  vibniUvn;  ^,  wulllvy 
niitvnrlfe  Ut  Inrfvavv  raftr  of  vtbf*il«n  vl 

(urIiA.  vliiTi  ibi-  if>iItnB'ltni>h(n*(v  not 
rulAIruif  «yiicl>ni(iuu»l}  (nn  Ariuttrrm'-m 
«ll1lpri-lat  rrctm  ITiMl  |f  Inn  IJI  tait) ;  ft.li', 
tlmiiu  <u  prrvtni  fiiArtlnff  m  fOTarU 
r  n. 


4  j^MpT  '• 


MU;  but,  in  tbe  jKWitionporreBpuudintc  Ui  UTery  bruud 
legiMnt  of  elilier  *«t.  thi^rv  U,  in  the  utber  Kl.  an 
ocdlnary  narrow  *c^ni-iit  coimMlcd  with  n  Brnundnl 
iMttery  ((be  mibo  battery  terrlDtc  of  couree,  for  all 
three  *eitin«nl«  of  «»ch  set|.  The  broai)  aegnieuts 
•re  all  fiuiitiiiud.  The  two  diitributers  will  be  syn- 
cbroiioiu  when  tbe  bnuh  of  nnc  U  on  any  mw.  of  Its 
narmw-battt'ii'  tr|jin<>iil«  ai  the  inmc  Inn) ant  tli»l  Ibe 
brn'b  i>f  tli>^  oth^r  i»  un  Ibe  Idle  tej^nenc  next  pnv 
evdlni!  the  hruad  one.  If  ilic  syiKhronlsni  iap«rf«et. 
both  btu^bei  will  pus  oil  tbaic  wgtneiits  nt  tli««ame 
tovtant.  If,  howevrr,  the  hriuh  on  ilip  Idle  *i>t(mctit 
Is  obm^  o(  eucli  n  tiyni'hrDiKiUb  i<oalli<>i>,  it  will  pMe 
on  to  the  broad  leuuienC  while  yet  Ibe  OtiMr  brutk 
Is  oji  tbe  narrow -biUrry  legmcnt:  acurrmit  tbri>ui;h 


Ihfl  widtli  of  tlie  narrow  Momenta  of  earh  other;  tfaU 
cormpondInK  lo  a  tyuclironlam  i<t  about  0>(KII  of  a 
neoonil,  M  about  1X002  of  a  rerotuilon. 

TnaliD  uUual  hliieij  laelttjr. 
March  II.  — W,  S.  Lee  remarked  on  ?Jew  Jersey  u 
a  paradlic  for  (be  bolnnlit,  iwrllciilnrty  eommi'iiding 
the  roRlon  about  Tmi ton  a>  one  rich  In  rarities  of 
plaiil-Iire.  A  oenain  billsiile  »l'>|>lnk;  to  IIik  Mm^h 
pnaenta  nMny  aprin);  flaneri  iwu  ivtM-ks  enrller  tbaii 
similar  iDcatlooi*  In  eren  tbc  *.iiue  *tale;  and  sererni 
rnivipeclcs  STOW  there,  anioiisolhnn  PorydalU  aurea 
and  I'.  Ilayula,  Otb<*  rare  New-Jorwy  »preieii  luen. 
Honed  M  fMUid  near  TivMou  wen  Kedia  ollioiia, 
Ellbi*  nycieleo,  OnopordMi  Kaathiuin,  Poteniilla 
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Msoni^A.  Viol*  «lrl»la.  auil  Coma*  caiudcnaU, 

Dr.  T.  SL  Slevciia  cxbihitei)  a  llttlr  gnrlprnniike 
(Giitiienia  Hrtntis)  prvjiiTVcil  by  naCiim  in  .tn  liitprcfl- 
loginiiiiiicr.  [I.  hail  lioeti  t.iketi  from  iMiicatli  ii  wlieKI^ 
*tMeic  In  itc  [irvwtit  comliliua,  Uie  body  lliruvii  \a 
Kracefiit  colla  and  curves,  llie  Ii*ad  erect,  Uic  whole 
appi-nring  Hlse  a  iimkn  on  tlip  alRrr,  yet  detui.  prrtimt- 
ly  dry  oiid  iiiiinimy'llk>%  fiiiil  protcntlnK  oxily  the 
(llglilpxt  chikTiung  cxti-riuilly.  Aeconllug  lo  Dr.  Ste- 
vnn*,  It  Ii.-t»  ri-uiaiiit^d  in  lliU  coiiditiou.  witbinit  any 
■peoisl  ativiilion,  loc  (cn  year*. 

Aotdamy  of  aitonl  tdmati  Pb!lidalphi&. 

March  4.  —  Profi^iiuir  .toMph  Loldy  *tatcd  that  bn 
hadrpcnntly  lw«niiii|>plled  wllli  SpPL-liut'iisofa  wheel* 
loM  rotifer,  sltrihulvd  li>  Apiilus.  wliidi  U»d  been 
louiid  nbuudiiiiil)*  Im(  autumn,  in  a  pond  iti  Pkilrnimint 
Park,  nilnolivd  to  Anarlinrli,  aiiit  In  thr  SrIiu,vlkiI1 
RlTcr.  nearby,  aUnptiri!  lo  P«t»in<igi:ioij,  Tli*y  were 
TCcognixr-diwUlciyoiilioni.  lintdt-Bcrllx-il  in  ISiT:  and 
u  a  result  of  tliti  lull  cxainiiiitiion,  Pn>(c»or  Leldy 
irwl«d  lo  the  opinion.  Uinl  tiili  form,  tli<i  .Vpillu* 
laatlfORDlf  at  Mnfzniclioir,  the  rapel<'p»KiiR  lilvine- 
4n  of  Torb«8,  anil  tbe  Apsilus  bi|n-ni  ivveiitly  <le- 
•crlboit  by  Mliia  Fuulkc^.  .irv  nil  tliu  Komi!  spvcivi. 
Ill  tlie  recunl  siieciiiieiii.  lie  had  rrcognlii'd  llic  Utiinil 
solennoo  criillns  >»  cxrcadliiKly  dnlloAti'  and  molion- 
leii  cilia,  u  Indicated  liy  Hvcfutcliuw,  Hud  wbicli  pre- 
vion'ly,  froTii  ibu  wrliiitli'd  cuudiUou  of  Uie  ■|ieciiiii!iiii 
detached  fruiu  liiird  olijccii,  liad  eicnpcd  hl»  all«!n- 
Uun.  In  M  tlin  fonns  draorlbcd,  Ihn  piThcnalln  cup, 
In  Ihn  >.tin*!  mjiiinor.  I>  projeclod  (rotu,  and  with- 
drawn within,  (he  luoulh  of  a  voniprewcd  oval  or 
neorly  splioilcnl  canipaue.  dotted  with  minute  iiiber- 
ol«i.  Ttii4  cup.  lubiUtutlng  the  iiMia]  rotary  ori^anii 
of  rotifem.  coinmnnlcni^s  wiib  a  citpacloiia.  vari»lj!y 
HOCCnlal'id.  and  dllnlntiie  stomauh,  tollowed  by  ilie 
ordinary  ttit-i-trd  with  ll»  rnaiiu:.  and  then  n  second 
(OCcutatud  stomach-     The  site  nf  the  Kuropenn  form* 

b  fully  Ihi ice  that  of  lliennenowdr'scribcd. Mi** 

S.  G.  Koultie  dnti^rlbpd  a  »|<eeie»oI  cilialed  infuvuriaii 
o(  the  )(«tii>4  Tiiti'IivIiiK.  found  in  the  form  ol  a  white 

8p«ck  iu  water  (roin  lh«  Scliurlkiil  Hlvei. Rev. 

Dr.  H.  C.  McCook,  ri^tRriinji  to  ilie  tpinidng.work  of 
•pldory,  itatad  iti.tl  Tti«  orb-weavi<rs  hav<!.  ai  a  rule, 
bnt  one  egit-'ient;  hut  thi»,  iu  tlio  different  ipecici, 
mrffi*  widely  in  form,  »lin.  position,  etc.  Tlicro  are, 
however,  four  iprrle*  which  make  se»er.il  coeooiia  In 
cannedlon  with  their  webs.  The  labyrinth  spider, 
lC|«ira  lubyriiithicit.  weaves  a  web  of  right  linos 
croMlng  at  all  augles  above  Iho  oi'l).wpb.  In  tJin 
midst  of  thon  rlaht  line*  llie  spider  liie*.  alniusl 
always  under  a  dried  leaf.  Under  the  leaf  is  a  little 
whll"  silk  leal  urbelt-shapcti  ncil  connected  with  the 
web  by  a  Irap-line.  llaiitiins  above  the  tent  arc 
neaily  always  five  cocnons,  br»r*d  above  and  below 
br a aironji silken  line.  They  coiiMti of  a  lowercup 
portion,  cohered  by  a  sort  of  lid,  onil  each  contain* 
About  Iwijiily  vgft.  The  laliiMl  spider.  Cyrlophora 
eaudata,  generally  mahv*  Hvn  nesta,  conialtilDt:  in  the 
aggngaxr.  a  hundred  or  a  hundred  and  twenty-Sve 
egg*.  'nie»e  an?  strung  along  lUe  median  linn  of  the 
orb-web.     They  are  at  Hral  composed  of  a  yrllnwUh, 


■lightly  ritcid  pluab,  and  arc  aflorwanU  covered  wllb 
fragmeniK  of  captured  Inaeela.  Ttiis  niay  be  an  iu- 
Btance  of  protective  mimicry,  as  the  cocoons  so  cov- 
ered closely  resemble  the  spider  itaclf;  or  It  may  be 
due  to  (he  malerjial  liupuliie  lo  protect  the  reposito- 
ries of  the  young  as  far  as  possible.  Epelra  basilicsi, 
wiilch  forms  a  bnntitlful  dome-like  web  placed  over  a 
slllien  sheet,  suspends  lis  cocoons  vertically  In  the 
centre  of  the  snari.'.  They  consi-l  of  a  dnsky  gray 
sillicn  SBC.  within  which  in  a  hnrd  bill  like  a  cherry- 
stone. This  ball  is  quite  black,  but  proves,  wheu 
plwed  under  it  microscope  ami  illuminated,  to  be 
woven  of  a  rme-Iexlureil  yellow  silk.  It  is  ttlled  witb 
finely  chopped  silk,  iu  whidi  the  young  spiders  are 
halclied.  llioborna  rlpaiU  maltes  a  horiEoiitiil  web. 
the  cocoons  lioirig  strung  linriiontaliy  from  the  cen- 
tre. They  are  double  cones,  covered  with  little  pro- 
tective points. 

MithfcBstlwl  ueiim,  phllmopbiosl  swlMy,  WaiUa^n. 

.fan.  SO.  —Mr.  O.  K.  Gilbert  made  a  communica- 
tion on  the  Knight's  tour,  on  other  Ilelds  tliau  thoae 
of  sixty-four  squares.  He  showed  tliat  a  complete 
inur  WAS  impOB&lbIc  if  the  number  of  siiuares  was 
odd;  thai,  a  lour  having  Intalira!  symmetry  llatter 
halt  of  the  moves  symmetrical  wllb  tonuer  half,  with 
respect  to  a  line  throu;j;b  the  centre  of  the  tleldj  was 
impossible  if  the  nuniber  of  tqu.tre*  was  divisible  by 
four,  ami  heuee altogether Impowiide on  s.iuareflelds; 
Ibst  X  lour  havlns  ■/'<"■''"'*'■'"'''>'  tymmotry  (dlWilhle 
into  four  piirts.  which  exsciiy  re|>cHl  themselves  when 
Ihe  bonnl  1b  lumed  llu'cush  a  right  angle  about  Uie 
eenln?  of  flguiv)  w.i»  Impnullilc  If  the  number  of 
squares  was  divisible  by  elebt:  that  Ibe  only  nym- 
metry  possible  on  the  orUitiary  cheSA-boanl  was  there- 
fore fji-r(i'fia(  (of  t«*o  parts  that  coincide  wheu  the 
board  is  turned  through  two  riifht  angles).  Upon  a 
lleid  of  tiiirtV'Six  s'luarcs,  twenty  tool's  wllb  bl-radlal 
symiuelry  arepUKtiblu:  of  tbe»e,  five  have  also  quadri- 
radial  ■ymnietiy. 


yOTES  A.Vn  NEWS. 

Tti*:  following  eomniunlrallon,  kindly  placed  In  otir 
hand*  by  the  eommllten  on  lnvlIallon<  and  recepchmi 
of  the  Phiisdelpiiiameeiinaof  ibe  Aiuoricanassocla' 
tiou.  will  iuier«it  the  memberi  of  the  assodaiiou: — 
Bainsu  AnoeisTwn  ma  tiis  aiiTiwinHssT  or  scmcca, 

21   AUWHSim  8TnE>T.  I.ONI>OK,W_ 

Kt-h.  T7,  to*. 

Ubar  HiEt, — The  Teeoluiiou  of  tlie  Anietican  a«> 
soclation.  iuvilln};  member*  of  our  asaoclation  to  visit 
Philadelphia  and  take  part  Iu  its  meeting,  was  read 
to  our  general  commiui'e  by  Princlixil  Dawson,  and 
was  reciiivud  wilb  entliusinsm.  No  Jeliulle  retuln- 
tion  in  reply  wai.  however,  proiwied;  because  it  waa 
felt  that  the  visit  to  Canada  wat  only  then  aisumInK 
deltnlieness  as  to  its  outiiues,  and  It  was  lm|io«stbl« 
tiO  say  what  arrange  men  (a  mi^bt  be  made  In  IliU 
country.  Hut  the  meuiben  of  the  as^iociaiion  were 
fully  sensible  of  the  courtesy  and  kindnuis  of  ibelr 
American  brethren;  and  the  qnelosi'd  reselutlon, 
which  was  passed  by  t)ieci>uni'ilii  the tr  lait  meeting. 


Maku  SS,  trtM.| 
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■nd  wliich  I  *lioiili]  L«ve  fi>niranleil  to  IIm  Aecreury 
of  til*  AiuvriFnn  amucliitiou  u  won  b>  Ihc  minutes 
tuul  bivii  conlirmisl,  will.  1  hope,  bet  regarded  a*  ■ 
reply  from  mir  aMnnlniinn. 

Tlia  kiiiil  tiiTltHtloii  rope»l«(l  In  your  teller  tlinll be 
«B)tM>il(«il  111  ■>  circutxr  wljicli  n-e  are  abi>ut  to  Issue 
10  our  iBern1i«ra.  I  fexr  t)inl  at  preient  it  will  hn  im- 
pOMible  for  ni«  to  pvi  you  anf  idea  ol  what  niinilwr 
of  our  in«mbrr«  will  lie  sble  lo  avsil  t>>eniM'ivei  of 
the  li<i*pit«lity  ofTerril  by  your  eumtuitl'^H  iit  Pliila- 
iklpLrs,  l<eL'iiute  a[  pte-«nl  uiily  Ibu  ban:  oullinv*  of 
Ui«  propowil  pi-i>cti:iliii^  at  ^Innirrnl  mid  In  CantuU 
aitt  before  Ihcm.  Wlirn  tliit  Immt'iliaiq  pre*>urc  of 
llM  luiM  of  itiis  circular  Is  ovvr,  I  will  ilo  my  besi 
to  <I»4  out. 

Very  Inily  yciuni, 

T.  O.  BoKncr,  mtretam. 
Dr.  P.  Phazbb,  tterrtarj/. 

The  ruolullon  m<;ntli>ti«it  teoili, — 

"ll  wiu  molvnl  lo  rcMlro  lliestanillnscominlltco 
•oil  fvliom  ft  Ihc  Anterlcsn  assMiatton  on  (be  foot- 
ing uf  Iioiionr^'  iiieiiiVers  nt  ilie  Moiitnml  meetliiK, 
and  llic  sei'ral:uy  <ru  iiiilructcd  lo  glre  Inlimutlon 
of  tills  rcHiluIion,  m  tnr  ai  potalblc,  lo  tlic  p«r*»ns 

COUMTIMXl."' 

Aiiolber  letter  just  receWed  from  Professor  Bonii«y 
encloivii  two  circuUr.".  —  one  cDulaiiiiiit;  a  rwprint  of 
ihn  molullon  above  rcfcrrcil  to,  and  an  invllailon  to 
th«  penoii  lowborn  ll  l»  fpnt  toaii«iii]  iliv  meeiiog 
in  Moulreal;  tlallii;,  tliat.oii  Its  preseiilHlioii  lo  the 
•ecretaty  on  oe  after  Aug.  85,  a  Ikkel  of  Iioimrirj 
mem bcrsJilp  will  be  rrcdvtd  Inexrhnn^e:  Ibcoihpr 
circular  Is  sn  ndnilrable  (■nmlrtisniinn  ot  such  Infor- 
matloriailhe  KrftlOi  member  i>  likely  lo  need.  Tlius, 
the  Brit  iwo  pn({c»  are  dcvoifd  lo  ilie  iientiier-Iinps 
Bitd  llir  fore*  1  hereon;  llircppsgei  nrr concrriicil  with 
tbo  rsllwsysi  ami  It  niny  lie  mrmlineil  In  IliUdin- 
(leclioM,  tbat  Ibe  CitriaiKsn  gnveriiicenl  bas  pioniised 
to  convey  all  Briilih  aisuc'iulioti  mcmbiTi',  osKieialcs, 
and  Ihclr  (nmlly  parlies,  free  o(  rhnr}{r.  TlicCsoaOa 
Pacific  and  tbc  Cunnda  .^llanllc  ofTt-r  tlipin  frM«X- 
cnnlons,  lli«  former  ((lantliiK  fr^c  passM  up  lothe 
dal«  uf  ibcir  f'jiecjsl  free  vxcursiiin  to  lli«  Rocky 
Uotuitaliis  (tot  a  bundn'd  ami  fifty  only).  Tlie  rtv 
EOalnlng  pngc-.i  give  gcncrol  Inforniuliiin  an  to  '  ikk- 
4U,'  ' locnl enmniillrrs,'  'i[onrrsMniiIriicllons,''holcl 
nUM,*  '  leleijraiilis,'  snd  'casU.'  Tlie  l)i>i  psg«  is  a 
Twy  convtriiicni  rclicdule,  giving  ibe  varioua  rail- 
•rays,  ibc  points  butKecn  wlilch  tliey  run.  Ihc  dls- 
Miicc  In  iniJcs,  and  Iho  rale*  In  Kiigll>>li  and  United 
Slates  money.  The  pna*a£e  wlili^ii  most  liii«rpsis  Ihe 
tneiubers  of  the  Amerlcsn  as!oclarn>u  Is  as  fulluws: 
"A  idler  liai  been  n-eelveil  from  ilic  reprcsonlatir** 
of  tlii^  local  coniniltlnRat  rhitiulelpliln.  curdlally  In- 
Tillnx  tli«  miimlmrs  of  tlin  Itrltii-h  s^soclatlun  to 
•Uend  [Ilia  timtiiij;  and  lake  part  In  Its  sdentlllc 
proceed  I  n;:s,  and  oScritig  lu  do  the  uimoit  in  thdr 
power  to  nuke  their  visit  at  once  pleasant  and  proAt- 

—  Proon  nature  we  leani  that  the  offleers  of  ilia 
British  aatoclallon  at  Ui«  ldo«trt«)  meeUng  nill  be 
SS  folloiTB:  presidetii,  I^rd  Kaytel^h;  vIc9-preeidoats, 


the  govenior-geneml  of  Csnailn,  Sir  John  Aioxsmlcr 
Staciloiuhl.  Sir  Lj-on  Playfair.  Sir  Alexander  Tillikcli 
Gait,  Sir  Charles  Tupper,  Sir  Karcisw  Uurivn,  Dr. 
Clisurrau,  I'rlnclpal  .1.  \V.  Dawson,  Profcuivr  Ed- 
ward PrJnktand.  W.  H.  IIliigMon,  Tliomns  Stirry 
Onnti  genital  treuurvr,  rn>t,  A.  W.  Wllliaiusou; 
B*ii«rai  sfcrelaries,  Cnpl.  Doimla*  GnIIod.  A,  Q. 
Voriion  Ilaivoiin;  srerrlary.  Prof,  T,  G.  lionnej:; 
l(«ail  secretaries,  I..  K.  DawKin,  R.  A.  Rankfciy,  S. 
Bivard,  S,  C.  SU'Veowin,  Tliomiia  IVhlte;  local 
trcsfiux-r,  P.  Wolfcniari  TIi<<tiiu.  The  STCii»n!)  are 
Ihc  following:  —  A,  Mathctnalk.il  and  pli)*kal 
BTlenca:  prnilihint.  Sir  WIllLsin  Thornton;  rice- 
pre»ldenla.  Prof.  J.  B.  (.'herrimaM,  J.  W.  L.  (ilaislKr; 
Hecrutnries,  Cbsrles  U.  Carpiiiael.  Prof.  A.  Jolin- 
•on.  Prof.  O.  J.  {.odgf,  D.  UacAli^tvr  Irrconler). 
B;  Chemlcsl  science:  iirMkkni,  Prof,  II.  E.  Koscoe; 
vic^prTsi<.lenis,  Professor  Ueiiar,  Prof.  11,  J.  Bar- 
ringlon;  seenrlarles,  I'nif.  P.  nillliiw  Bedsiwi  (re- 
corder), n.  B.  DUon,  T.  Ucrailanr,  Pnif.  W.  W. 
Flk«.  C,  Grolosy:  pmildcnt,  W.  T,  Blanfonl;  ii<»- 
presldenis,  Fntvot  l(ii(>ert  Jixie*,  A.  K.  C.  Selwyn; 
BOtrvlariM.  F,  Adama,  O.  U.  Daasun,  W,  Toiitoy  (re- 
cordi<r|.  W.  WliiUker.  D.  Biology:  prciidciit.  Prof. 
il.  K.  .MoH-try;  vlce-pre*lil«nia,  Dr.  W.  II.  Carpeii- 
ler,  I'ii.->f,  ft.  O.  Law'on;  »*cr«arle4.  Prof.  Vf.  Osier, 
IluH'iird  Saunders  (recordfr),  A,  Sedgwick,  Prof.  R. 
Rnmtuy  Wrlglil.  E.  GH>grHpb]r:Tke-presidMils,Col- 
Hliodcs,  [>,  L.  Si-lalcri  sccretartes,  K.  Bril.  Rst. 
AbbJ  Lallaiiime,  B.  G.  ItaT«nsiviii,  K.  C.  Kys  (n- 
coriler),  F,  Eeoiioinic  soimee  and  slatislki:  prvai- 
denl,  Sir  II.  Temple;  vluc-presidintB,  J.  B.  Marlln, 
Prof.  J.  Clark  Uurray;  »ecPetatl«.  Prof.  II.  S.  Fox- 
well,  J.  S.  Mclennan. ''"iisiaiitlncMolloyltvcoriler), 
IVif.  J.  Wataou.  O.  Mechatitcal  sclMice:  ptiMidi-ut, 
Sir  F.  J.  Bramnell;  vice-prvsidenia,  Piuf.  U.  T. 
Bo»cj-,  P.  G.  n.  Wrslmiooit;  KcreUrle*,  A.  T. 
Aichlion,  J.  KcnnedT,  [..  I.i'sage,  11.  1',  Wood  (re- 
corder). H,  Anlbri>]H>l»|iy ;  p^e^!delIt,  Prof.  E.  B. 
Tylor;  vke- preside ntv.  Prof.  W.  Bujd  Uswkitu.  Pro- 
ffasor  Daiiiel  Wilson;  svcreUrici,  Q.  W.  Bloxam  [n- 
cordar}.  Rev.  J.  Csni|ibell,  M'altcr  Uursl,  J.  U,  P. 

It  is  eipecud  tbal  (he  public  lectures  will  be  by 
Ur.  Crookes,  Dr.  Dalllnger.  and  Professor  aill.  Wo 
are  glad  ti>  see  that  Section  A  Is  (oliovlns  tlin  good 
example  i*l  by  Professor  I.ankcsicr  in  blolozy  last 
year.  A  dix'uliirslfcneil  by  8lr  William  Thuiuwn  has 
Iwen  iisuei)  hy  ihe  ccmimitlee  o(  Section  A,  inviting 
the  CO- operation  of  luulbeinailcinna  and  physicists, 
and  rrqiienllng  those  willing;  to  read  [ispern  and  lake 
pan  In  Uie  discussions  to  send  their  names  lo  Ibe 
M'creiarles  of  8ecliun  A.  Btitlih  ussocialiun.  AIIh?- 
marie  Street,  Luiidoii,  The  tollowing  aubjccts  have 
been  liclccted  tor  special  dlscu>slon  by  t!ie  oumuiiL- 
tee:  on  Friday,  Aug.  ^,  'Die  seal  of  Ui«  «Iectromo- 
Cive  forces  in  tba  rullaic  cell;  on  Holiday.  Sept.  1, 
The  connccLiun  of  sun-spots  with  terrestrial  phe- 
nomena. 

—  At  tlie  meeting  at  Use  Boyal  astroFiomlcal  so~ 
elcty,  Nov.  0,  Prof.  S.  P.  I-anjIer  of  AiU«heny, 
Peiiii..  Dr.  J.  A.  U.  Ondensans  of  Uirccbi.  Neih- 
crU&ds,  Prof.  P.  TsccliluJ  <if  BoOMv  ud  Dr.  E.  Weiss 
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of   Vienna,   wm  «I«iciin1   forvljcn   BSKxriitTm  of  Lbe 

—  Tho  commiiicc  of  llw  l"r«iiklin  iiislitute,  lisviiig 
iu  cbtr^  lli«  orgaiiiuilion  of  Hie  i-lEclrit-Hl  cxliibi- 
Ltaii  to  be  bi^ld  ill  riiiUdcliibia,  Iim  Kcurittl  a  iltc  for 
the  building  on  tlic  latge  v.ii-nnl  lot  lioiinilnl  liy 
Ttllrtr-M'^nnil  «nil  Tlilny-ihlnl  Slreot?,  LatiCMCi-r 
ATMiU«,'aiiil  KoiterSIrcHI.  wfaidi,  l>;IIi(.-llbemlaclion 
t4  tbu  PeuiuylniiU  rnllroml  company,  has  been 
IcMKid  to  IbR  Iiiillttile  (or  ttii!  piirpoiw  ol  Ibo  «xhlhl- 
Uon  for  a  nnmliial  e»iialil«ralli>n. 

'Hie  meeting  of  lli^  AiiivrlcuM  HSiocinliori  for  llie 
»dvttiii;i.'nietil  of  Bcluiii-e,  uhlcti  will  lip  lielil  IhU  j*e»r 
in  Plillmlt'lplila,  nnd  Ibp  lupi'ctml  prc^pucp  of  inniiy 
r<i|)nu>rmnilT<M  »f  llin  llrltl>li  ao-oi'l.iilnn,  wliii-b  will 
iiievl  tills  ycnr  Iu  Moiilivul.  will  iKinn'l  n  nutiii^raun 
011(1  inllueniini  Hc^kiitiflc-  finthrrliig  in  ['liilmlclpliU 
during  tlif  tlmr  of  ImMInK  nf  thi"  cxhlliitloii;  and,  lii 


ontpr  llint  so  cxccpLloiiiil  nii  oppori.iinity  lo  iJiuinole- 
the  Into.rrMs  of  iclTncc  aIiiII  tioI  he  tail,  ('onsratsbai 
bwn  wqiiwtwl  In  jtmhorizfl  Hip  liolitiUK  of  a  iialloiial 
coTifereiiuo  of  Heclriclaiii.  lo  cunvciii.'  In  I'bliailtflpti id 
at  that  time,  Sliould  Congress  make  the  proper  pro- 
vUlnii«  for  holding  tueh  ii  imiifcrencc,  ilie  remits 
promlM  to  he  nf  mnch  value. 

The  aocumpxuy!ngti2iire  lsavl«wo(  thv«xbi billon 
builitiui;,  whleh  is  now  In  procen  of  erei'lloii.  hiiiI 
which,  by  Iho  lenni  of  Ibn  contmct,  will  be  flDiibcil 
by  Ihe  l.Mh  of  .June, 

'rije  nmlii  bnllding  will  b«  r#i-UngiiUr,  liavlnti:  a 
Unglh  of  two  buadred  snd  eltthty-thrve  feel,  mid  a 
braRdth  of  n  hundred  and  liily  feet.  A  tower  •Ixty 
tMt  hl|[h  will  bn  iltuaied  at  ench  of  lli«  (nitr  ear- 
iien  of  Uil*  bnlldlnK.  Onr  cxntral  arch  of  n  hunitmil 
feci  span,  au<l  two  liiiiidrpd  fevt  In  Innglli,  will  cov«r 
the  tfrltler  portion  o(  the  Bpnc*^  oocupiut  by  IIiIb 
building;  while  two  smaller  one*.  biTinj;  u  spun  of 
Iblfly  fMt,  and  runnlnj;  ptuallcl  to  It  on  either  ildn, 


will  join  the  lower*.  Tlic  building  will  Uive  lecond- 
story  .ipnrlments  at  Iik  ends,  wllh  italrwnys  lejuHnjt 
np  In  the  lowers  frvni  Uie  umuDd  floor.  The  tow^r* 
IlieniaclveH  will  he  thive  iloriet  bl^b.  Two  long  uiil 
narrow  hnll-ways  irilt  allotil  rommuiiicatlon  between 
tlicse  nparinienlR.  The  roni .tinder  nf  tlic  ground  will 
be  enclosed  by  a,  largo  irlnnijiilukr  htiildliiK  one  stot? 
in  height,  and  juliieil  lo  the  main  hull. 

The  clrculur  of  Inforniiilon,  with  bUnk  (oruis  of 
application  for  ipnve,  may  be  obtained  by  addrcMlnx 
a  rciiiieit  thnniror  to  the  secrviary  o(  the  Franklin 
in»t1lule. 

—  It  I*  pn>|iii^«ij  lo  evIulillHh  II  monilily  Aintriean 
tnirtf'fr-l-i;iic'iljuarn'il.  Il  will  be;;ln  with  from  iwt-u- 
ly-four  to  IhJiiy-iwD  oclaro  pngta,  and  will  be  en* 
liintcd  as  rapidly  as  Is  jiisitflcd  by  the  n(ii>port  given 
II.  The  llist  nnmhnr  wlll^probablj  appear  about  tht> 
IM  of  Mnv.     [I  will  be  publlklied  In  Uelmlt  by  Dr. 

W.  n.  Burr.  The  edit- 
ing will  Iw  in  ihi-  hands  ol 
I'rof,  M.  W.  Harrington  of 
Ann  Arbor,  »n<l  bu  ear- 
ii<  ^lly  ret|UfHts  coiilrlbu* 
t.iiiis  from  mi-ieorologl»t«. 
The  pnhllcstiim  price  t« 
t>1u('t<d  at tlirt>» di)ltar».  All 
comiunulcalliiuH  »f  n.  bna\- 
neit  ehnr-T-cler  are  to  be  ad- 
drcMCd  m  W.  H.  Knrr  « 
(.\).,  100  ({ri*wi.iii  Sirpet, 
Detroit.  Mioh. :  .ill  utliere. 
to  Prof.  M.  W.  Haningion. 
Ann  Arbor.  Mich. 

—  Tbo  funeral  o(  the  latt- 
Ur.  J.  V.  JulUm  Schmidt, 
director  of  the  nbserviitor) 
.11  .Vtheiis,  irai  of  a  |iubllc 
ch.tr ai:ler.  and  the  klnji 
and  unni'ii  nf  Gmece  were 
pn--4eiit  at  the  obMrvatory 
during  the  delivery  of  tht- 
•■ration. 

—  The  Gennan  geographical  conui'cM  will  Iw  held 
In  Unnlch  from  the  17tb  U.  the  llnh  of  .\pril.  The 
principal  inhjccia  of  dlscusiiun  will  be,  Ihe  preaenl 
giliiatlonof  polar  rvwnrch,  the  latest  propup-HlB  for  the 
alteration  of  the  inerlillan,  the  glacial  period,  and  the 
makins  of  sdiool  wall-map*.  S«vci«l  wi'll-known 
tmvcll'tni  and  lnve«llgaIors  Iiave  already  promised  to 
spoak. 

—  All  iiiternaHonal  ..mltholi>glca]  congresa  will  be - 
held  for  the  Urst  lime  In  Vienna  on  .ipril  ^ ;  and  an 
exhibition  of  hlnl*.  and  all  lliatcon<.-i?riiitholroapture. 
transport.  hon>ln^.  and  feeding,  will  he  opi'n  April 
4  t«  14.  The  kubjects  for  discuuion  at  the  i'oiigre»» 
will  \x,  (1)  a  proposal  for  an  Inlcmatlonal  bird-pro- 
tection act;  (2(  the  origin  nf  tlm  dnnicsiic  fowl,  and 
tb«  host  mcjtns  of  Improving  the  t.|«'ci*»:  and  (a)  the 
foiindallon  of  filatlons  for  ornilliologlcal  ohserva- 
llon*  all  over  Ibe  Inhabitable  world.  Communii-a 
tlona  should  b«  addretaed  to  Itr.  Gnstav  tod  Hayek. 
3  Mamkkanergaxie.  Vienna. 
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COMMEST  AND  CRITICISM. 

IVi}  bilk  nrc  livron-  CoiigreM  fur  Uie  better 
fttimiDistrstion  oniic  naval  olww!nat«ry.  One 
jilaccs  the  conti-ol  of  the  obson'atort'  in  the 
hands  of  a  boar<).  under  the  socrctarv  of 
tlie  navy,  consisting  of  the  suiieHuteiident.  the 
KCnior  line  olltcer  ntUclie'l  to  lh<-  olim-rMilor.v, 
Niid  the  four  Mcuior  profirssorn  of  niiithnntilUa 
»etiiall,v  engaged  in  nstrouomicnl  work  »t  the 
olwerviitory :  the  other  is  intended  to  give 
the  positions  of  assistant  astroDomers  that  at- 
traction In  the  way  of  promise  of  promotion 
neoeKSiu-y  to  induce  yonng  mn\  to  i^ntc-r  on  tlic 
work,  looking  n{H>n  it  an  u  iH^rmnncrncy,  uml 
not  OS  n  niake>sfaift  till  iomcthing  better  may 
turn  np.  It  appears  that  in  the  piul  twcoly- 
two  years,  from  tlie  i-orpa  of  tliree  assistant 
astro tiomera,  there  have  been  eleven  resigna- 
ttonH  and  only  four  promotions,  and  of  the 
latter  only  one  in  the  liwl  nineteen  yeiirj".  It 
noutd  seem  that  thcjw  bills  are  l>oth  in  the 
direction  of  jiUcing  the  working  of  the  obser- 
vatory on  a  more  iiermanent  footing,  and  of 
making  it  less  subject  to  interruption  from 
changes  in  l.hi;  i-orpx  of  obMrvcrs,  luc  well  ns  a 
step  townnis  giving  the  direction  of  the  scien- 
title  work  of  the  institution  into  the  hands  of 
those  capable  of  making  it  tell  better  than  in 
the  [Hist. 

A  KKCKJCT  stalistical  ini)uiry  into  the  work- 
ing of  the  system  oftierman  nnivcrsttien  dnr- 
tng  tbc  Uist  half-i;eotury,  is  ii  model  of  pains- 
taking reaeareb  and  accuracy.  The  aiithoi' 
in  Dr.  1.  Conrad  of  Halle,  well  known  as 
n  tirofnssor  of  (lolitieal  !u.'ti<nee :  uml  the  vol- 
ume befori;  nn  is  th<r  li(t('i-iith  (Hijier  in  a 
series  of  studies  pro<liK-ed,  niidcr  his  direc- 
tion, by  the  eeminorr  at  Ilnllc,  of  which  he  is 
the  director.  We  might  almost  as  well  en- 
deavor to  ctill  interesting  facta  from  a  volume 
So.  OL  ~  isu. 


of  the  census  as  to  draw  from  these  pages, 
oixtwded  with  stfltistical  tables,  and  llhisiraled 
by  nnmeivue  diagrams,  examples  of  tlic  im- 
))ortitnt  and  curious  lesaons  brought  ont  by  Ihtu 
study.  One  fact,  however,  is  so  patent,  and 
is  eucli  an  index  of  the  social  condition  of 
Germany,  that  it  is  worth  menUoning.  Dur- 
ing tiie  last  tbirty  years  Uie  attendance  on  tlie 
seven  universttiea  of  old  Prussia  luis  enormous- 
ly increased,  and  wii>ecinlly  since  1874,  when 
there  was  a  brief  temporary  retrograde.  All 
the  faculties,  except  that  of  Itoman-cathollo 
tbcolog;)',  show  this  ineniase  ;  but  that  of  phi- 
losophy has  gaine<)  far  the  most.  i«s  might 
indeed  be  surmised  from  the  growth  of  modern 
departments  of  scientilic  instruction.  In  nil 
the  universities  of  llcnnauy.  similar  progress 
may  be  seen.  In  Uie  decade  |>rior  to  1N50 
(the  iieridl  of  \MA)  ihere  wax  .t  diminution 
in  the  aggivgate  atlcn<tai)ec  ;  in  the  next  two 
decades  tJtero  was  a  slight  increase ;  but  since 
1870  the  number  of  students  haii  mpidly 
angincnled.  Ptiilosophy  hii!t  gained  most, 
law  next,  mc<iicine  next,  uml  then  proteatant 
theologj'.  Cntbolic  theol<%y  alone  h.ts  less  fol- 
lowers in  these  institutions  than  it  had  twenty 
years  ago.  A  summaiy  carefully  prepared, 
of  these  two  hundred  and  SHy  pages,  would 
make  an  excellent  contribution  lo  an  American 
jonrna)  of  education.  A  kindred  study  of  the 
iiUendnnee  upon  Amorii.'an  colleges,  such  as 
Ur.  Barnard  of  OolumtHa  college  initiated  a 
few  years  ago.  would  make  an  admirable  baaia 
for  tbc  inquiries  now  in  progress  m  topowiibtc 
iRi|>rovGmeiits  in  our  Institutions  of  learning. 
Is  there  not  some  agency  in  Uii*  w>initrF  by 
which  (Ills  investigation  may  l>c  promoted? 


Trkiif.  hits  not  ytX  a|>pcare<l  any  good  and 
Irnstwortby  iltuitlrntioii  of  a  tornado  at  work, 
in  spite  of  the  eonipnrativdy  common  occur- 
reuce  of  these  storms  within  sight  of  nuuiy 
observers.  This  is  natural  enough,  to  be  anre ; 
for  In  addition  to  the  dlfficutty  of  tl»e  subject, 
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Ks  may  be  inferrMl  from  the  gciienlly  poor 
reproMiiUtiou  or«lou(l»  In  vroodcute  «i<I  otbcr 
illuMMntions,  tberc  must  bo  quite  enotigh  bc- 
sidM  sketching  lo  o«:n|\v  ODp'g  mind  while  s 
torDiido  is  sweeping  past.  But  now  tUnt  Mr. 
Pinley  bits  shown  that  a  tornado  wlU  almost 
wrtninlv  be  harmli^^  when  swn  in  the  south - 
vast,  iw  it  too  mtidi  to  hojii-  ItiuL  Homt-  wvll- 
traincd,  iirtimif,  ;hk1  Bcir-posiii:»f>i.-(l  oliKcrvcr 
mfty  seizure  drawings  of  the  swinging  ftiunel- 
cloud  in  its  several  phases,  from  which  finished 
and  chfliarteriBtic  lliiistraHons  can  be  made  at 
leitun;  afterwards?  A  housi-  or  tree  of  known 
h«ight,  and  at  known  ilistancc,  would  give  u 
unit  of  nnguhir  measure  from  which  the  alti- 
tude and  diameter  of  Ihe  fhnnel  could  be  de- 
termined after  the  distance  to  the  ordinarily 
well-marked  trnok  is  dUcovtrcd.  Wk  should 
be  indeed  very  ghid.  if  the  r:omiiig  siimiDcr 
were  to  pass  by  without  visits  from  toruadoes ; 
but  If  they  come,  as  is  moat  likeiy,  let  as  much 
be  found  out  about  tl)(.-tn  as  possible.  Water- 
spontN  .ire  in  the  xamo  uee<l  of  good  |K>rlriiil- 
uro,  and  an  obiwrvuTit  royagi^r  iu  (M|tialoria1 
seas  can  do  goo<l  service  by  briugiug  homo 
accurate  pictures  of  them-  Is  there  not  here 
a  good  opportunity  for  the  numerous  amateur 
phciUigraphers  to  turn  their  experimentation 
to  ganti  purpose?  A  serica  of  inittantanoous 
photographs  would  he  capeeially  lutcrcsling!' 


A  NKw  motor  !s  said  to  have  been  brought 
out  in  Xew- York  City,  that  hol-IJcd  of  ochemi'if 
for  making  won<'y  out  of  the  iiiiwHry.  It  i»  a 
new  form  of  bisulphide -of -carlwri  engine,  this 
time,  whioh  is  to  revohitioTiize  the  world,  and 
tlie  stock  of  which  is  offered  for  sale,  to  the 
fortutittte  who  arc  admitted  to  the  '  ground- 
floor,'  at  prices  enormously  below  its  itial 
Taloe.  givlufC  aa  opportunity  to  those  favon-cl 
one*  to  make  the  '  railllonM  '  that  are  undoubt- 
edly in  it.  W«  aro  told  of  a  triple  thermic 
motor  which  is  operated  by  the  odorous  fluid, 
aii<I  which  is  expected  by  the  eutbusIasUc  bfr- 
lieven  In  the  vonderfVil  invention  to  give 
"  three  limes  as  much  {lOwer  fh>m  n  steam- 
boiler  used  to  evaporate  tin-  vapor  an  could  be 
obtained  trom  the  same  ttoikr  by  means  of  a 


steam-engine."  It  laaiiid  that  large  ^uiiia  have 
been  jjaid  for  tlie  stock  of  th"  nc-w  I'ompany 
operating  this  loachine  by  tho  Ignomcit  capi- 
talist, who,  sharp  as  he  is  when  '  woricing  liis 
jwlnta  '  in  Wall  Street,  —  not  having  even  the 
intelligeruN!  of  the  man  who  acted  as  his  own 
lawyer,  and  ffirldom  thinking  of  consulting  an 
engineer  of  known  integrity  and  good  pnjfes- 
sional  standing,  in  a  matter  whioh  demands 
at  least  the  rudiments  of  an  ordinary  scienliflg 
training.  —  la  often  gulled  with  starUing  ease 
tiy  the  vcndere  of  '  Kceley  motors,'  and  pro- 
moters of  ximilnr  sehcniva. 


Tire  hjdrographic  office  of  otir  navy  <lepart- 
mont  has  lately  bsaed  the  first  nimdx'rs  of  ■ 
set  of  monthly  meteorological  charts  of  the 
North  Atlantic,  containing  the  results  of  mi 
thousand  observations  on  the  winds  and  ot 
atmospheric  phenomena  tn  form  for  giving 
practical  information  to  the  navigator.  Tliese 
are  not  to  be  eonfuundcd  with  the  monthly  pilot- 
chart:*  begun  in  December  last,  of  which  men- 
tion has  already  been  made  in  our  columns,  but 
are  vastly  more  thoraugh.  Indeed,  the  two 
series  have  about  the  relation  to  each  otlicr 
that  weather  has  to  climate.  One  ia  dcKigmnl 
chiefly  lo  sprea<I  information  concerning  recent 
changes  in  tights,  buoy's,  etc..  and  to  giithcr 
and  record  temporary  coudttiona  of  the  ocean  : 
the  other  aims  to  give  in  detail  tlie  average  and 
oonaequenth'  permanent  elemetits  of  muritinie 
meteorology  for  every  five  degrei-s  square  of  Ihc 
ucean  and  for  every  month.  The  chartit  now 
publislidl  are  for  March,  April,  and  May  :  the 
rest  of  the  set  will  probably  follow  in  the  courae 
of  the  year.  Every  one  interested  in  the  growth 
of  our  mercantile  marine,  as  well  as  in  the  im*, 
provcnient  of  our  navy,  must  rejoice  to  see  tliii 
.■irtlon  of  the  hy<lrogriipliic  oRlcc  toward  th< 
maintenance  of  the  wide  reputation  for  mete>^ 
orological  work  on  the  ocean,  well  earned  in 
Lieut.  Mauni's  time ;  and  we  trust  that  the 
aeries  of  charts  now  begun  for  the  North 
Atlantic  may  be  followed  by  others  of  equal 
detail  for  the  other  oceans,  towai-ds  which  a 
gre4it  amount  uf  available  material  ban  beau 
accumulated. 
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LBTTERS   TO  THE  EDITOR. 

.    *■*  Carrapvidntt  art  n^mtU-l  It  6r  at  VtltJ  u  ^au(U<. 
ni\n«tt'ttM'mtUtitafiOHfrtf*trtaatr*vif»ftaaifiiUk. 

Th»  grest  comet  of  September.  1SS2. 

A  uuHi:  rcfcnt  ilnlnrmlnnUon  nf  itir  oiMt  at  Ihll 
comtl  tliali  those  mcnlloncd  li\  N'o.  fiT  ai  S/rl^iw* 
hi*  Iwi'ii  moilc,  iimi  ilii-  rcsulu  nuiy  (i(i  of  Inli-nnt. 
To  ar'tid  (u  far  an  nrny  he)  Ihr  nrror»  which  arlun 
Crom  the  ficl  thai  different  nb»erver»  hAvc  obMrvi^il 
variou*  poittonii  d[  the  iinrleun.  li  H-m  thought  hcst 
Ut  Uk«  «  aeri*a  ut  ubwn-atiuni  miulc  at  a  *iitgla 
obaerrfltorr.  A  fine  ncriej  o(  over  one  hundrnil 
otaervBtiutu  maile  at  Curdobn.  uid  extending  fmm 
Oct.  17,  18S3.  lu  June  I.  l&^l.  vat  cbMcn.  Up  to 
Pabi  IS,  (he  Cftmu  porUon  of  iliu  nuclciia  was  obscrred ; 
Ihl*  portion  afterwardi  booune  Invlsibli;,  and  then 
the  MliTiiat«d  venire  of  the  olongatdd  ncbulouii  itiOM 
WM  t.ih*M. 

ByniiTj  paring  tliriu  uti)#rviiUoiiB  «[tU  an  epheinatil 
conpiiuwl  fruin  u  furui«r  orbit.  iLtvi-  normal  place) 
w«r0  fonnd,  the  (uiir  obterratiuiis  uiait«  in  May  aiid 
Juivo  hi>lns  ne^eric^il.     Th«  dates  of   Ihese   normal 

[lUc"  WITS  Nov.  Iil.d.  .fan.  3.i».  arid  March  23.0.  It 
R  to  hr>  n^ml«il  lhattliMeohservationsdilt  not  b«g<n 
In  8cpiainb«r,  so  tliat  the  Urst  uunnal  pliu:i.'  luiichi 
liftve  dmh  nearer  ilia  lime  of  perihelion.  Bulow  i> 
tbe  dorind  ■j«iem  of  slement*.  nrhicfa  i»  r«ferr«(l  lu 
the  mean  e<|iilni>x  of  1S«3.0,  Ureeowfch  M.T. 

T Si'M.  II.3Stl 

■ »"     i     in.W 

a »U     4.'t     \;<il 

i Ill      M      »1M 

« Kl       13      MS 

lti(« , V-ftXHMIO 

Mk* T.SNITn 

Inge. Mseaa 

Portml ■  .    TS!.4ycan. 

Pullii-Ilon  di<.tiui(« TffTJlOn  iiiiloa. 

Soini  iilHj.ir  Hxi-i     ....  T,W8,ntO,OI)D      - 
Sdiai-iDliior  nii«     ....       lOSJVn.lXXI      " 

Theiw  rleiiifinU  SHiiify  the  setxind  nurnial  place 
very  closi-ly,  ili^  residuals  being  — 

i>.co«/(=  +0.08";  4^=  +O.Cir. 

If  Uie  period  bu  atsumed  ni  761  yeitn.  on  tlie  aa- 
(1)ni(>lloiJ  Ihnt  th(>  coinvl  appeared  in  3TQ  li.C  anil 
1133  A,D,,  und  the  foretcoins  iwriheliuii  distance 
bearofpled,  Ihr  loffurilliniuf  the  e<:cuiitrii;lly  must  be 
aiffiCJuti!).  wludk  it  0.»XNX)ll  leM  than  the  valui- 
gtven  abnie. 

It  i«  lhi>  lulcniion  %\\  Ibe  writer  to  eomliln*  all 
th»r«lln>>lci>l>«>'rvaiioii*  wblch  tiavn  bo«ii  ntnile,  In  the 
bop*  of  ribtaiiiinK  a  t^'i'  orbll  (or  thia  pi-rplRaing 
nb^t.  II.  A.  nawK. 

Tnlirrf.llt'  at  lliuitvr. 
Uarrb  II. 

Ati&oepberic  wave  from  Kralutoa. 

Graatlne.  U  ttAled  hi  S^Im^^  111.  %\t<.  Ihnt  .in 
AlmMiibi'rii:'  wave  pMsliic  orer  tbe  oniirw  ivurld  na* 
r-aiiDPii  liy  ili^  iin>;ii  eruption  In  Che  Jilr-Alti'  of  Siinila. 
would  lull  iit  i:r'aii;al  effect  bo  oliien'^htr  xv  Win 
oppo*!;.-  oMrcniity  o(  tite  dlani't^r  ut  tlm  i^artb.  or 
near  ibeiimth^m  esirsmltyof  S»iith  .Vmerlea?  Tlw 
waw  wixild  donbllrui  poa*  away  lr*>m  It*  origin  in 
all  coitMlvahln  direction*.  Its  (mnt  tomiins  tlui  arc 
(A  ktniAll  Hrrle,  cmiiUntlyAnlamlngiinli]  libeeatnr 
•igfcat  eircle,  afwr  wbieh  it  would  eonimc:,  conver- 
glns  as  In  n  tociti  on  the  r>|i[ioiiii>  title  nf  tbe  cirtU. 
prodwcin;:  a  inafinlHol  effect:  afier  whkU  it  uouM 
return  a«  fram  a  aecnnJ  e«lgin.  W. 

HobtkiRm,  tbn*  ^4. 


awstttc  tlme^guals. 

Thederlcee,  weentlydwwrtbcd  In  Seltner,  by  which 

»  clock  li  made  to  cIom  an  olsctric  circuit  at  rcKUlar 

Intervals  pwwnpt  mn  Ki  d«cribc  a  rery  iiini]il«  one 

which  I  have  fournl  cnlirrly  «iii»fftetory.    It  H  ■?- 

filled  to  a  tow«r.«loek  ai  tolMW*:  to  tlie  arbor  canr- 
D|t  tbe  roiniile-hand,  at  the  end  A.  oppoeit*  Ibo  dial. 
U  screwtd  a  alendnr  briM  arm  aboot  five  litrhei  In 
Inngth,  (rxundlnn  ilown  to  two  light  metallic  sprlnn. 
Jt  C.  Tlif:  bmu  ann  at  the  proper  momeut  come*  In 
(Macul  with  H,  and  morca  It  forward  till  Lt  toaehe* 
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the  platinum  point  on  V.  The  eleclric  circuit  Is  then 
elneed,  a*  H  and  C  are  >oId«r«>l  U>  two  bras*  bloctts, 
i>  SL  to  wbicli  the  wire*  of  tli«  clivull  arr  attached. 
Theie  Mocks  arv  ikCKvtd  faiit  to  a  ploi-c  nt  wood,  F, 
which  la  In  [um  aecured  to  the  clock-frame  bf  *el 
screirs.  It  will  be  obaeTTfu]  that  the  current  doo*  not 
|)na*  tbtouuh  tbe  works  of  tlic  clock.  Tlie  applliuiee 
can  be  maiTe  to  close  ih<^  elrciilt  at  any  portion  of  the 
tiour  by  aiispiy  loii^enlng  the  movable  band  nt  A,  and 
(aitenln^  It  *o  that  It  «h;t1l  bringtbe  two  ipringn 
together  at  the  rciiilrcil  minute.  Tliii  arranj^rtnenl 
tnia  not  failed  once  In  a  venr  anil  a  bait  on  a  circuit 
iiiL'ludin|{ninel>otis.  It.  S.  Casuabt. 

ItiaDUnn,  111..  Uairh  II. 

la  mateiial  oont^ot  poaalble? 

l>r.  John  Itoblion,  tlic  cininenl  Scottish  rdiy^k-lnl, 

(liscUMlng'Ncwton'xinvn'  (abuut  17951,  concluded 

Chat  to  prudace  tbe  cmtrnl "  black  spot '  l«rtiM->'n  two 

glames  requireil   a  jtrMiure   of   about  »    (Imnsand 

KQUntU  to  a  square  Inch;  the  >qiaratl<i[i  M  lliis  place 
cing  still  about  Tt^inn  of  an  inch.  Dr.  Thoniw 
Young  {about  18(0)  found  Tb^tl  Ihu  pbeiionieniin  do«( 
notdqteiid  on  the  prexence  of  itir.  lly  tlie  |[»neral 
conMnaut  of  physli'LiiI'i  this  hn-t  been  M'ceptwl  as  a 
BtrildngevideDculhal  tnoleeiilar  resistance  to  abitoluto 
eoBlaet  I*  insuperable. 

Sir  William  Thorn wn,  in  a  Friday  evriilni-  ledum 
lit  the  Hoyiil  institution  I'f  Urciit  Urit^iln.  delivered 
Feb.  a,  ie*S.  nail!,  however,  vnry  nniitliaUojiliy,  ■' I 
ilo  not  believ«  that  for  a  ninwenl.  The  »epmlii([  rcpnU 
■ion  comes  from  tbrfU  -r  iKtrlieU'i  "'  ■(">'  Miptm 
them  "  ( Proe.  Boy.  tnal.,  feb,  S,  l!«a,  x.  1«( ;  yatan, 
JuncSS,  ISSS). 

A*  a  qttMtloD  oJ  fact,  thU  U  one  of  irry  crtskl  im- ' 
purtauce;  alMl  Itturelydctei-ve*  aerlileal  nnddeci^iive 
deterniiiialiOR  by  lorae  of  our  weli-eq nipped  phyai- 
cisl*.  The  InmtlcatlMi,  tiiiragh  a  rciy  dellc-ale  himI 
radneil  one,  I*  quite  within  the  rttiourci'5  of  modern 
ex  perl  men  tat  ion.  The  pkyclcal  pnibleni  in.  can  the 
■  hl.ick  spot'  between  iierierlly  ctcau  pl.ilm  Iw  nro- 
(laced  withMit  aenaililc  |>rM!>un<'.'  W.  It.  T. 
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Btgl)  tides  in  e^^logtcal  MatorT- 

tn  Uw  rerlew  uf  tlie  Gt/if/riphiicliai  jahrbueJi  tot 
tSSS.  pnllllalMil  ill  Sfientc.  So.lii.  the  rioticr?  of  the 
CoiilnouUoQof  Dr.  i!uppriuuii  111*  prugrcu  o(  Wrrcft- 
lr[»l  physic*  cuiitiiiiiB  tfio  (alloniug  words:  — 

**Jn«i>aiii«itlDB^D  I'fufoHot  Oo'rifo  I)mi*iiu't  vurW  un  t1i« 
vflbet  of  tli«  Ud«a  itpoD  Ititf  niu(m'«  dlium^r.  bdeI  oa  VI  r-  lull'* 
«plfli1^iriBf  iHturt*. '  A  ifhmfHa-  iTin-uirtp  ih<<  ^vrrlilnr*  of  i'ni«»,' 
i>IiLt)««*mo  •cibJr4L.  till-  r«v1wi-r  «£Ciipl>  Prvf««or  XvwSfi'ry'* 
«Onclu*luQ.  tljAL  Iha  iDihia  n>u*i  hAiv  ulna^lf  vli^iimj  ita  n^'lual 
dManpcii  from  iib  irburi  nur  nldrnl  J'^mbrtan  Hhil  MturLAii  hl'a'j* 

Irlnr*  of  anlftinnlLy  fur.  tii  iht  tpnud  oi  out  pal^rujoiu  iiraiA. 
llwrvLHPTidBaetuf  rnijclLflUunipirtubnuflnp  Imii-iJ^iruiion  clum 
««  now  Had;  BJld  t^fn  In  Junulc  llm<t«lbi>r«  !•■  ■  turpr^aLatf 
M^  of  tnHt-bcddtd  Mndvlonn  ^u  Ihv  r\>|rLuii  of  ilir  Cvtan44 
piMnu." 

Tbosewbohavcfulluwer]  tlio  ili't-uMioii  tu  yature, 
of  tlie  tb«<or7  ot  aiicieiil  liiyli  (iil«s  pruuuMit  bjr  I'n*- 
tutor  B*II  K*  A  iMMii  10  )(«ulDiCis(«,  will  iwrliips  ra- 
mtmbflr  Ibat  t  i)«c.llDpii  to  receive  thi^  Im»oii,  anil 
ilcnied  thn  exl^innrc  of  Iha  Iinacin^'l  biicb  titles,  be- 
c»u*o  ihp  unolojiical  rvcord  not  only  cooMJim  tio  irac^x 
of  luch  ild«s,  lull,  nn  th«  cnntmry.  fupplle*  Abun- 
dant OTlilcncctlini  nnsucli  rlolatil  action  occompantoil 
tli«  formnllon  of  tl>c  tvillmontiu'y  rock*.  In  mRkinj; 
tl>I>  itAtumRiit  I  wn*  not  (?oniitrainO(l  t>y  nnj  (IrvoIIoii 
to  unKormitiuIaiilum,  n*  the  rovJcwpr  iMllinatci.  but 
bMRit  niy  condiiilona  iipnii  an  iiiil>ri>ki>n  irrlm  ot 
fact*.     TliPSo  fiirW  priirr  iJmt  llic  or  cum  illation  otlhr 

fikli-oKoiiT  roclf*  took  place  In  cfliiillil'in*  i'.hpiiiIhIIt 
Iki:  ilioMr  wtiicli  prevail  at  prcicnl,  niiil  slion-  I'unolii- 
■ivvly  that  tlic  itAtcment,  "that  lii  iIip  tpn-nil  of  our 
palpuzok  *tf>t.t  tlicn  Ik  DvUlenee  of  inuuli  alruiigcr 
■ubmadnp  iniiiiporiatiun  ibati  wc  now  tlii<l,"  i>  iiii- 
w ttrmiitsJ.  A.I  thai  jtati'uiuDi  and  those  Ibavi>mnil>- 
nro  in  din.'ct  rdtiflict.  .-iinl  tho  ijtii^itloti  Involved  li  an 
ajl-lrn porta nt  onu  in  tlie  reiidlni:  of  atotogiciil  liUlory. 
I  take  the  liberty  of  r-iii-iviiij;  tirii'fiy  Ibc  evideiicu  on 
wkk'h  Miy  coiicluiiui^i  niM^  linieil. 

In  llip  l.'nmbrian  ii^>  ircrc  laid  dowtt.  alou^  til*  cost- 
«ru  innrfiins  ot  uiir  on  linen  L  llic  AcHdlaii  illilcs  of 
X«w  liruiDwicTi,  lliv  Olrndlu*  vhaks  of  Vermont, 
the  -liali-s  and  liiti^ntoues  of  Truy,  and  the  ftlialoi 
(now  tilieooiii  slalea)  of  Bralnlree,  Mmk..  — all  tU« 

tirmlucts  ot  i|iHei  ilepovillou.  In  Uie  Uis^lssippl  val- 
Kj  (l)C  r^nbrlaii  iiiraia  ar«  bnrled,  mul  !naci:--MlbLe 
to  u>.  In  ibe  l>nk<*  Si);ierior  reij:ioii  ilii^  cuppvr  *erles 
H-H*  probably  dcjioklEi-d  In  tbeCHiiiliriauaxe.  Allliougli 
d»ni..ii«T ration  of  tliU  hag  not  been  obuliiril,  'nier* 
vnlcBOir  diat.nrhaiicpt  and  oniptlon*  proiliiced  itrettt 
aciivlly  in  li>f  aKania  which  lorm  nieclianlcnl  will- 
mcnla. — cough iinirnli'i,  unditoiiPS.  anil  ahalc*;  but 
Ihl*  Tlolitlico  wai  all  local,  as  w«  llnil  no  I  race*  ot 
It  outaldc-  iliai  aFi-a.  In  llic  far  went  tlif  (.'ambrlaji 
Mtck«  arc  woll  ■•xfioii'd  In  many  plac«a,  an<l  cuniLtliiiii' 
tirvlve  thousand  lei-X  at  alial**,  iTlth  oiio  itratiim  of 
llmnlone  In  the  icetlon  of  the  Colormlo  (!anon,  MVirn 
Uuiu«and  dn-r  In  Nevada,  and  tH'nlTi>  thoiiaand  f>«t 
ill  t&e  Wunlcb,  ot  Mudiitaim.  *halp>,  and  liinc'tanra. 
■ccoiidiitg  w  ilepoiiti-il  iiTidrr  Intboir.  oflfbom,  or 
ap«n-a«t  rundiflom,  bin  nowhem  ihowing  marks  of 
mom  violent  action  thnii  may  be  obierred  UMlay, 

In  tUc  loucr  Silurian  roefci  u-i-  have  tbe  Ktwrd  nf 
a  great  conlinentul  nubsidvnce,  or  elevation  of  tlie 
oceanderel:  lh<-  advance  ut  the  Aea  upon  the  land; 
and  the  tgitva'l  ot  a  -lie^t  of  >ra- beach  lualefial  —  Ibo 
Putvlani  ■'.itidsloiin  —  rut  faraa  (he  Invasiuu  ezlende<l. 

Bill  ibe  ruisdaiik  beach  was  firrcisely  like  llie  beaches 
ot  today,  —  rSpple-iuariiei I,  sun-cracked,  bored  by  an- 

ndldit.  ilrewM  wttli  seaireeds,  and  abounding  in  the 
eiiiir«  orbn)k«ti  sbell*  of  beach- inlublting  uracbio- 

iwl*.     Abo**  tliiine  bave  the  vrvanJt^  depoiJtSDiaile 


hj'  llie  Silurian  scji  when  It  aloofl  over  tlie  jiibnierged 
W-rrllory,  —  a  ihimaand  tent  nr  morn  ot  liniesloneB. 
Thi'o  ibK  Ilndton  Klvrr  and  Ulloa  thale!<  were  laid 
down  In  th«  aballowcf  walftfi  of  iho  reirealiiin  'Ca. 
Ilirrc  wc  have  a  ciunpleln  hlilory  of  the  physical 
rondlilons  vhlcfa  prevailed  diirlnij  the  furniailoii  ot 
tlin  lover  Silurian  rock*,  but  nowhere  find  any  traces 
of  tli«  hloli  Ud«  of  Professor  Uall's  InterMiing  but 
ImaglnatTvo  loctarc 

A  alinllar  miuid  ot  d«po<ili  coni|»iised  tbe  iijiixr 
SUurinii.  the  Dovoniaii,  and  the  carbmiiferous  sy»- 
leras.  Each  ttroup  of  rock*  tells  lis  own  story  »o 
clearly  that  adilld  niay  comprehend  it;  and  that atory 
is  not  only  without  any  biitblide  episode,  but  la 
clearly  and  pojitively  conirailietory  to  the  bigb-tlde 
theory. 

Tour  reviewer  (.'ites  nu  tuEl*  lo  siisialii  lii>  atnlt^ 
uient.  and  there  are  nunc.  The  cruss-I'Mldeil  incsozolc 
•and stoned  I'f  the  roluriubi  flaleaii  linve,  ut  course, 
no  beurliiH  uiion  it.  and  Ihey  afford  no  support  to 
the  biKU-iidu  theory:  liiey  oiinply  show  that  p^uliar 
condltlODs  prevailed  in  the  trlassie  s^  over  a  limited 
UMttn  Ibeifsiil  side  of  the  Wnsalcli,  whnr«  ailiallow 
sea  was  moved  with  strung  currents,  tidal  or  other- 
wise. On  the  west  side  i  if  the  l.ind  wblHi  »[iBrated 
this  ancient  Bay  of  Fundy  from  llm  I'arlflc.  the  tri- 
asstc  and  Jurassic  slratu  show  no  *iich  violent  actlou; 
and  the  same  may  be  said  of  other  |iart»  of  the  world. 
The  reconis  of  Uie  cr(it!icoc>u«  age.  which  are  the  muM 
complete  and  compietcly  ex|Ki.erl  to  view  of  any,  are 
the  m*«  conclusive  in  their  dcinunsiraiion  of  the  ab> 
■eoco  of  violent  and  abnnrmal  action  tn  the  processes 
of  nature. 

I  may  alto  call  the  atlenilon  ot  your  revieuer  to 
Ihc  (act  that  I'rof.  G.  H.  tinrwiii,  wlioic  atudy  of  the 
phyjlca!  utrueture  anil  hi»tory  of  the  systetn  of  Mars 
win  the  ln>plrallon  of  Prof«i«or  ilall  s  lecture,  de- 
ellnra  to  kuWrlbc  to  iiU  conciuiloni,  and  coiiciMles 
thai  there  la  no  evidence  of  abnormally  high  tides 
since  the  bediming  ot  the  paleojLole  aaet. 

.1.  S.  XtWllKRRY, 

The  Qoia  of  Labrador 

A  contributor  to  Xo.  a9  tells  u*  tliat  "  I  have  on- 
ileavored  to  ihow  that  we  must  look  lo  th>^  north  for 
the  place  of  origin  ut  ninny  u(  utir  pUiils,''  anil  that 
he  "  can  ii"e  further  wiimhi  for  Ihc  iissertion  "  in  at) 
analvsis  which  he  make'  of  n  very  iuconiplcie  list  of 
the  dura  of  Labi'sdor.     He  further  tt<schns  ns,  — 

■' TbU  msiiy  uf  lh««^  i>t"nl»  wito  nl  cm'  Uius  J1«u!I>uhh1  all 
■nrond  ihv  .tnstln  «lr«lo.  ihp-r*  mn  Im  um  <loui«t;  mn-l  itinT  Eb«y 
liavv  trten  Srtpvn  friim  1titlr11r»l  hofiiv*  by  Ihe  oi'''^#j')v(>  onlJ. 
aaO  fuiiaU  ■itllalflir  vbltlJiiJI'plHt.'i'*  41  iilf  HftrUt,  luual  al^u  Iw  0O'|. 
•Mt^rnl  oa  an  ratab^lalipjl  fitnt." 

Xuw.  Mr  KdJtor.  i->  nut  all  this  su  well  cstahllahod 
and  So  fiiniili:ir  as  to  render  Bui>erllu"u"  the  cnd'-aror 
fo  nft"!!"  it  in  the  form  of  n  con  I  ri  but  ion  lo  Science  f 
Whatever  ma)  be  said  uikim  the  ijut'slion  ■wlicro  did 
lltebettii  ?'  tMiuidered  deductively,  there  l»  no  longer 
any  douht  aii  lo  where  (he  vesvtnblv  lite  around  ui 
came  tniui;  nor  does  jnnr  iwntritiulor  throw  any  new 
lli:ht  upon  llic  aiallur.  iu  the  culiinin  which  he  Hlls. 

ItoT  A  K  ■(;»». 

How  do  tfa«  wind*  blow  wfttalu  the  atoim-dlakF 

Tbe  tollnniiis  melhoil  of  (howini:  Knitiliicllly  and 
coiicinely  the  nrmll  o(  niatiy  obnervaliolis  <in  stomi- 
wi lids  may.  on  account  uf  its  >ini|>licily,  prove  otTalu« 
lo  sltideuts  uf  iuuIearoluK>'.  i^ynchronous  observa- 
tions ot  windscharledon  nealher-maps  for  anyslngl* 
epoch  an  pMrally  too  few  and  often  loo  discordant 
10  give  a  pr«olse  picture  ot  the  spiod  courne  tallowed 
by  Ihl.-  whirling  air;  and  It  is  •llfnriilt  to  eouiblne  by 
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oya-mci)ic>r;  Uie  obMirrattont  plott«il  on  MTvnJ  wp*- 
rsCe  chart*.    But  thU  r^noiMnallon  can  b«  made  Millj 
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anil  a(?cunt«lj  by  lak- 
iup  off  Ihi-  rrcara*  of 
■urosiire  d.itci  on  n 
■ingle  sliMi  of  tracing- 
paper.  A  crois  on  ilir 
paper  luarks  tbc  it«rra- 
MDIK,  alwAn  to  be 
placed  on  tliu'uiddk  of 
tbearekof  low  prpssun.-: 
anil  a  north  Liie.  Uid 
pandlel  to  the  inundi- 
ana.  Mrr«a  as  a  m«wi> 
of  orlentaiton.  A  large 
number  of  observations  \' 
ta»j  tfati*  be  irMiafemil 
to  A  «lDgl«  tlKure.  and 
•nn  on*  of  t1i«m  falls 
fit  tu  pii>per  poaition 
aiUi  icepect  to  ibe  cen- 
tra of  the  norm. 

His  avBchronous 
cbarla  of  Uic  North  At- 
lantic for  Aaitnjit,  1873, 
prepared  by  c.'apL  Tofn- 
DM  of  the  llrlUili  Boe- 
t«araloglcal  ofHc*,  yield 
a  liundrod  and  fittjr-MV- 
eji  wtnd-ivp(in)«  within 
elx  handml  mlln  nf  the 
ceulre  of  a  cyclone  dial 

ENed  from  tbr  Wnt 
dice  Along  mil  coail 
!■  the  teii  dantmm  the 
18Ui  to  thr  j-.lli  of  tliRt 
noiilh.  Thuc  arc  all 
broiuchl  Into  tli<?  accom- 


the  drclc  of  time  buodrMl  inik  radius,  when!  Ill* 

loti£e«tamiran!pTe>ciitburrlc:ui(^vli>lviicc.  ur  iwelvx 

of  tlw  Beiiutort  scale;  mid.  second,  dial 

tiMM  winds  liave,  with  notably  few  ei- 

>.  (Mtlon*,  a  diUlncl  dei«rtiirc  fruni  *  cir- 

''■'.40O  MILC4        cnlar  path  to  an  Incurving  spiral.    Very 

^non  ctNTRt  eiidenlly,  therefore.  tli«  rantre  of  tUt 

■toriu  would  not  boar '  abouteljihipolnta ' 

—   *v    ^,  to  the  left  of  the  wiml'e  course,  *»  Ibi; 

older  luarlner'e  )[ulit«t  pot  It,  but  K«Mr- 

•Ily  about  six,  or  In  mmiio  cm**  cvrn  u 

tItUe  M  four,  polnia  to  the  left,  a*  has 

\  been  xhown  In  mnnj  othM'  exunplet. 

\  FIr.  :;  uliriu*  r.lif  rrjull  n(  flrailsr  tieat- 

.1         \         mcnt  of  wvpriil  d^yi'  rrcordu  ■>(  ularto- 

'  \         wliiili  In  our  noitbom  (talc*,  a*  mapped 

In  the  .signal -M^rrlce  daily  bntlctlni  for 

OctolMT,  1KT7.     Obeervauooa  north  of 

tbc  centre  an  untortunatelf  rarr.  ni  wo 

iMVo  not  a*  jM  mffidoDt  stallooi  in  the 

Britlib  poexeitotui.    Altbongh  tbc  threo 

I         huodrcd  aRow*  abow  nnnMnxw  dleoood- 

'         ant  dlrectlani,  lh«  miMral  motion  Indl- 

/  /  cat«d  by  them  la  again  clearij  an  Incnrr- 

'  Ine  ariiw. 

f  This  melbod  of  conccntratiitg  obaer* 

/  vatloiiK  on  a  aiiigle  diagram  mar  prove 

of  MfTloe  in  lerera)  direetiofia  of  atonn- 
Brailr>  Mng  «4>pHcable  to  Ifae  deteml- 
iiaiion  of  Uie  eeaenl  form  of  Uoban, 
and  areas  of  cloud  and  raiu,  as  well  u 
to  Ihe  liiv«»U)eatlOB  of  the  Inclination 
and  reloclty  of  the  wind   In   different 

JuAdfftitlo  of  tbeetann,orat  stations  of 
ilTereiii  siiiiatkin  as   to  lUMance  from 
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paoyltig  diaKram  (Og.  1],  which  aliowa  very  elearlv, 
Aral,  ilut  Ihe  atroiicrr  win'h  ant  nnarlv  all  Inside 
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Dndvlatlons  to  olay  deposits. 

A.  ililcli  about  iwu  fCL't  ilvep.  Mill  niiitiiiig  ncnxly 
ea«t  and  west,  on  ihe  ^rouarli  of  tliis  college,  prMonM 
a  prattle  m  if  tli«  clay  (wMcli  1>  of  unknown  depth] 
bad  bean  aliaped  into  tuiduUllons,  with  cre*u  from 
elgbt  lo  flfUaD  f«0l  apart,  and  then  r^vfrrd  iinnin~ 
fonnabl;  b;  tba  aandr  soil,  nhtcb  over  the  crciu  Ib 
about  two  or  ihrci^  inchnii  dcnp,  and  In  the  trougba 
about  two  fet^t  at  moat.  Tlin  '  iitrlke  '  of  ttie  cresU  Is 
naarly  nortli  and  aniith.  1'hJii  [Ji'culljtr  fonnntlon  has 
bMD  obMTVsd  oTer  a  UiKii  area  at  cnimiry  In  this  r\~ 
clnltjr.  A  aurfan*  jicculinrlty  U  tlic  oocurrence,  at  In- 
torvali  of  ann  or  two  liundrrd  vnrdx  «n  thu  pmiriR*. 
of  low  moiindi  a  foot  nr  two  high,  uiiully  i^nvf^tcil 
with  dewbtyry  brieni.  West  o(  tlii«  pinco,  in  Milam 
and  WllllamiHJn  coimtic*.  the  nearly  Icvi-l  [imirii-*  arc 
mainmlilai-j'-  with  uliijhl  clovationa  i?ighl  or  ten  (eel 
aparl.  T.i'o»i>ntlng  the  iijipenrancp  o(  old  tobafci)  or 
potato  hillii  on  a  gigantic  neiilc.  These  iipppu,raiiM», 
viaible  from  Ibo  cbts.  Mclte  llic  curiosity  of  all  whu 
obsp-ire  tlicm ;  and  a  plaiiaiblo  theory  of  tbi-ir  usiiBe 
might  not  only  );ratify  thia,  but  Ivuil  lo  some  verjr 
tinporiatil  disciivcrics  in  ilyuauiickl  i^i?t)lu;:y.  For 
tbcaa  rciiioiiB  1  dL'sire  lu  prt'Seni  tliin  iimblioti  to 
your  nclogicol  reoden;  and.  if  It  luu  already  beau 
•o)v«u,  my  Apology  for  Ignurauoe  of  tbe  aolutloD  uinat 
bo  tbat  I  niii  not  a  f|^o!ugi«t,  H.  H.  D. 

jlj^cullursl  nnd  tavuhanfosl  mlUtt  ot  TttwMi 

'  A  aLngnlar  opUoal  phciiomeuon.* 

Eavlng  made  the  phenomena  of  bino<^u)*r  tIsIod  » 
iq)«clAl  study  for  many  years,  1  was  greatly  lutereiWil 
In  the  Ifitcr  o(  '  F,  J,  »,  •  in  SeUnec.  So.  57.  But  I 
confess  I  do  nol  (tuile  understand  It.  I  tan  but 
think  lliut  the  phenomenon  he  dL-scribes  is  ouly  an 
example  of  'pAuntum  imu'/r,'  produced  by  biuocuiar 
coinbinalion  of  aiinilar  li^'iires  of  a  regular  palt«roed 
field  — in  Ibis  ciue.  the  s<|UHr«H  iil  the  coans  screen. 
liut  in  thdt  cue  tlie  iniutfe  uu^hl  not  la  be  Inverted 
nor  viitar).-t<d.  Ak  to  the  inv«rii><>n:  If,  m  1  aiippoiR, 
niur  corcTfiioiidcnt  iiiiivliiM  it  iiiT<-rl<Ml  only  hfcaiue 
[t  uiovea  with  the  bfail.  he  U  probably  mUtahva. 
Tbere  ii  no  opiii.-al  law  l>y  which  an  InrnrtrMl  ItDMa 
oonld  be  fonned  uiidertheoondltloniidRfcrlbod.  Tna 
mOToment  of  llie  lniag«  la  alinple  parallaclk  tnotlcm. 
Tb«  point  of  Right  being  the  cenlm  of  parallactic 
rotation,  If  Ibe  TiuaKa  be  noaror  tlian  the  object,  tha 
motion  will  be  In  the  aamn  direction  na  that  of  tha 
head  lit  i.1inob»nrrer;  hut,  If  the  Image  be  farther  off 
than  the  ohji^ct  la  tar  more  difllmll  case),  the  motion 
of  tha  tntaiia  will  be  oppoilte  that  of  the  bead. 

Tbar*  nlll  nmaln*,  bowever,  tlie  Miltusement  of 
thalmaffc  Thlsl*  Incoraprchentlble  tome.  It  ought 
to  bit  dhnlnlshed  In  eiart  proportion  to  Its  nearer 
dUtancc.  Neither  can  I  nt  all  undfrstnud  what  is 
(aid  about  Ibe  phrnoriionrin  an  sii'n  by  a  neai^sigbtetl 
penon.  I  should  be  Kiod  if  your  curn^niKitidful  would 
repeat  and  describe  more  accurately  tlie  phenomenon ; 
for  there  are  no  pbenoiticnu  more  llliiaive.  and  n>(|ulr- 
Lng  more  uraclioe  tu  iinderslHud.  than  thuM  of  bi- 
nocular «iMoi>.  If  t  aiu  rl^hl  an  to  the  uattire  of  the 
tmsKe,  it  oii^lil  uul  to  be  Be>.'ii  with  vn^  ej/<^  uniy. 

Tue  cubjectuf  pliaulnm  iinaj^s  Is  fully  expUiued 
in  my  little  volume  uu  '  Sljjbc'  iip.  li^T-l  Id. 

Joei!:PH  LxC'osTB. 

Unkelor,  Vm\.,  Mu^  IR,  IBM. 

The  poaaible  origin  of  boiii«  oasr. 

I'lio  writi^r  dora  not  profitu  lo  have  au  citenaivu 
acqii.ttotanee  with  tbCK  problematic  ■tnicttiric*;  but. 


a  few  examplea  baviniE  been  discovered  In  hi*  ro- 
searchea  In  Dahuta.  tlie  subject  of  their  origin  bM 
been  tliruat  upon  bitu. 

From  eeieral  couside rations,  which  need  not  be 
i;iveii  hen.',  it  smius  extremely  ImprobHble  that  the 
iiuaturnary  j^laclera  in  that  region  born.  eillKT  on  thidr 
Burfacn  ur  In  their  deptba,  any  conslnerable  amount 
of  ilibriH,  ut  least  uotbing  coare»r  than  diiat  upon 
their  *urface.  and  perhaps  gravel  In  their  lower  fot- 
Itons.  How,  then,  can  steep  meandering  rid^m  nearly 
continnoiis  formlles.  Inn  to  tliirly  (ent  (n  lieisht,  nin- 
oing  neitrly  at  right  anglct  with  a  great  niornlni'.  and 
much  more  stony  than  Uie  surroitndlnF;  surface  and 
tile  general  mass  nt  the  till,  be  explained  ? 

The  following  hypothesis  Is  offered  for  criticism. 
Given  a  »iil>.alaclal  stream,  or  a  aupicr-glaeial  one, 
which,  near  thfi  edge  of  the  ire-sheet,  has  cut  uti  ice* 
cafton  tbioiigb  to  the  ground  roomine:  the  prcience  of 
tho  lee-clllfson  either  side  would  tend  lo  force  a  plas- 
tic body  like  the  till  toward  the  sireani.  and  cause  it 
to  riie  underneath  the  stream,  like  tlie  '  creeps  '  fr«- 
quently  oceurring  in  eoal-mlnesordeepiranonB.  Now. 
If  the  sireaina  baTe  only  a  idoeiiy  siiHii-ieui  lo  wash 
out  and  carry  off  the  finer  material,  ihe  iHinld.'rs  iiiid 
pave!  will  be  left  in  excess,  and  in  riditt't  along  the 
line  of  the  stream.  Of  course,  slrutified  beds  of  S&tid" 
and  gravel  would  form  a  considerable  portion  of  bill 

tiroduced  in  this  way.  just  as  in  the  ciisu  of  the 
ormed  according  to  tlie  usually  ncceptnd  theories 
Similar  bivaks  and  lati-ral  re|>elitions  of  Ibe  ridge 
mMit  rtanlt  a.ccordIng  to  either  of  the  ih>^ori(i>. 

Itseuma,  moreover,  not  improbable  that  "nine  of  Ih*^ 
re-entrant  spurs  of  terminal  luorainen  may  have  begun 
in  this  nuy:  the  csDon  developini:  into  a  notch,  and 
eivitiK  rise  to  Intend  llowngc  of  the  ice,  as  well  as  ID- 
crueplnjf  of  tb.-  till.  J.  K.  Toi>i>. 

'I'aliiir,  In, 

Oatoology  of  tbo  cormonuit. 

In  late  nnmheni  of  .Scloi'^e, several  communication* 
h.ive  appeared  from  Dr.  Shnfvldt  III.  il4(),  S'i^;  Iil. 
143]  anci  Mr.  .Icffrles  (II.  7-'/A:  III.  rillj  on  the  -OKlc- 
ology  of  tho  cormorant,'  and  Mpeiclnllv  on  so-called 
'occipital  style;'  and  eoniptnint  Is  made  by  Mr.  Jef- 
fries llll.  h\>)  that  Dr.  Shnleldt  'does  not  mention  the 
natntv'  of  the  bone'  In  .inejUon.  Nrltlier  Rcutlemnn 
seems  to  have  been  thoroughly  acquainted  with  the 
literature  of  tho  subject;  and  Inoainuch  as  both  ath 
members  of  a  committee  of  the  American  ornitholo- 
gists' union,  appointed  lo  investigate  the  anatomy.' 
and  physiology  of  the  binls,  tbey  uiay  be  th.inkful 
for  a  reference  tu  a  special  (laper  on  the  snaioiny  and 
functions  of  tho  bone  in  dispute.  It  is  to  a  memoir 
by  William  Vartell  that  I  refer.  Yairell  devIgnaUNl 
the '  occipital  atjle '  of  Shufeldt  as  the  *  xiphoid  bone,' 
and  in  ISIJS  communicated  lo  Tbv  toiJlr«iirr<(  jmirnal 
an  article  |iv.  '23t-'~il,  art.  ."(xviil.)  'on  tbe  use 
the  xiphi>id  bone  and  Its  iniiscles  in  the  ciirvorani 
(Pelyi'ann"  carbo  Linn.).' which  Is  accompanied  hM 
two  lignn-8  on  plale  vii.  (Ilgs,  5  and  I))  illuslratlnB  IT 
skull,  uiUi  the  xiphoid  Ix.me,  and  the  tnnscles  i] 
relation  with  It  and  th«>  luwerjaw.  Thedevelopmci 
of  111*  [lecidiar  bone  \i  corndalcd  with  tlio  weaknesa 
of  Ibe  low.'r  jaw,  but  for  further  Into:  mat  Inn  IJios* 
Interesleil  must  refer  to  The  X'>iHi>!/iciil  Journal,  whcro 
they  witl  liltewlio  find  references  to  the  views  of 
o  I  iter  anthors. 

I.esl  Science  or  myself  thould  hn  charged  with 
making  or  overlooking  a  typographical  error,  I  bei; 
to  add  that  'corvorant'  is  the  substitute  for  eonno- , 
rant,  adopted  by  Yarrell,  probably  from  a  false 
confused  Idea  ai  to  Ibe  etymology  and  history  of  tb 
ward.  TiiKO.  OiiA. 
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GEORGB  KSOELMA  NN. 

(•E<ji:(.K  Knuei.mas'n  wiut  liom  in  Fraiikforl- 
on-Uie-Maii)  On  the  iA  or  Febnian,-.  l«"!l.  1  |c- 
died  in  St.  Loiiia  ju-it  nftiT  tliv  <.-onipU-lioii  of 
Ills  seventy-filth  yvK,  on  Die  4Ui  of  Febnifi- 
ry.  188-1.  very  iiin-xpcct«ily,  aiwl  after  an  ill- 
ii««*  whidi  lift<l  krjit  him  from  liis  scientifio 
wurk  but  a  few 
tUyn.' 

I>r.  KiiKi-l- 
msnn  rcceivcii 
his  oicdicni 
oducMt'toii  aii'i 
early'  sdontifli;' 
training  an 
Berlin.  Heidel- 
berg, and 
Frankfort. 
Anaaiz.  Atex- 
niuler  Itniun. 
hikI  Ctinrlos 
Scbim^iT  wure 
anoog  his  cul- 
leg>sss«x-i]it«'H 
nud  lifelong 
rriend§.  His 
detcnninalioii 
to  establish 
himself  in  the 
InitiHl  Slate" 
iniwtliHvebeeii 
made  early  : 
for  he  lufl  Ger- 
many uliiiosi 
at  oooe  aftfi 
graduation, 
reaching  N>» 
VoTk  in  l«.-ii. 
Hia  first  riaii 
wa*  to  I'liih- 
dvl|>tiia,  at- 
traoitid  tbeir 
by  the  scien- 
tific rc|nitalion 
of  that  city, 
where  he 
was    fortiinalo 

enough  to  inuko  the  acquaintance  of  Nuttalt 
and  other  udentlfic  men.  His  inclinations, 
however,  still  turned  weetwaid :  and  young 
Kitgeliuann  soun  Ivlt  the  seaboard,  to  seek 
ft  home  in  the  slniOKl  uiicx|ilured  regions  be- 
yond the  Mls*iK.ti|>|>i.  lie  went  Brst  to  St. 
IxKiis.  then  soarccly  more  than  a  frontier  trad- 

<  TlKUiiPUiKrii>'"'t<'kl>-li*ppeur4  ID  >  ynrlout  Dumbirr  of 
lli^  y^nai  ibrnv  i^t-  }^\niiAmnmi  cllnl  on  llie  lUb  uf  Fvbniiiry, 
wM^nmooTi'    tivnf>4  VI  iIk  4tli  uf  Pr^nmry. 


ing-|)o»l.  innmtioed,  no  doubt,  bi  this  step  by 
(Ik'  fiKl  that  tliore  was  already  a  little  colony 
of  Germans  loc»ti'*l  Ihm;.  Diit  Dr.  l-^ngelmann 
did  not  at  onoo  cMablish  himaetf  in  St.  Louis. 
With  the  detiltoration  and  carft  which  cfaaractor- 
ised  all  Ibe  actions  and  stndiea  of  hU  llf^,  be 
detemiineil  to  see  something  of  the  western 
coniitiy  liefore  Anally  selecUi^  a  home.     For 

ihin  purpotM!  he 

tiiii-lr-rlnok  U 
iiiii.;  :ind  M>li- 
iiiry  journoy 
on  horw-back 
through  south - 
nestem  Mis- 
nri,  Arkan- 
-  is,  and  wesi- 
'  I  ri  I»iiisiana. 
Iliifl  journey 
MIS  probably 
:iJ:lde  ill  18.^.^'. 
and  ocou|>ied 
Hix  months.  It 
iii-ariy  oo*t  Dr. 
Kngclmann  his 
life ;  for  tli« 
young  travei- 
ler  took  a  dan- 
gerouB  ferer 
among  the  Ar- 
kanaasswampH. 
into  which  htM 
botanical  zeal, 
no  doubt,  often 
led  him.  For- 
Tim3t«ly  he  full 
into  the  huiidx 
Ola  negro  funi- 
ity,wlK>nnr5cd 
him  faithfiill}- 
through  his 
long  itincaa. 
which  cut  short 
ftirther  expio* 
ration,  and 
hurried  him 
bock  to  St. 
TxMiU. 
Here  Dr.  Engelmanu  finally  ewtablislivd  him- 
self as  a  physician  in  1835.  He  hiul  previously, 
however,  gone  toOennaiiy,  and  on  his  returu 
had  brought  back  with  him,  to  hi^!  new  home, 
the  faithrnl  and  derot4!d  comi>anioo  who  shared 
his  l»lK)ra,  hi*  trial"  and  triumphs,  for  more 
timti  forty  ywin*.  From  1>I35  until  his  death 
Dr.  Engelmann  oontinued  to  live  in  .St.  Loula. 
and  to  devote  to  scientific  investigations  e\Ay 
moment  which  could  be  spared  f^om  a  laije 
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and  .ibsorbiiig  prorcmionnl  [»rnclicc.  IIcwsm 
able,  however,  to  mnke,  at  long  iiiteiTals.  hct- 
^ml  visits  to  Hiiro|>c  (the  last  as  receritir  as 
last  jearl  largely  for  lh«  purpose  of  botanical 
8liidv  :  atthoiiKh  liiaopiwrtunities  for  extended 
liotaulcal  ex|iloifltioriK  in  his  ndoi>le(l  land  only 
tMnie  to  liiiu  lftl<!.  Twice  in  llie  Insi  leu  yeai-s 
of  hi»  life  l>r.  Kngt-lmann  wan  able  to  see  Colo- 
rado: in  Itfil).  be  visited  tin-  Aontln'ru  Alle> 
ghiiny  Mounlainx ;  and  in  1H:4()  nrndi;  a  long 
joiirnpy  tliroiigb  Ilu'  forest*  of  llii-  Pacilic 
6tato6,  wlicro  bo  saw  for  the  first  time,  in  n 
State  of  nature.  ]>lfli)ta  lie  tmd  slinlicd  nn<l 
described  more  than  thirty  years  befon*.  Dr. 
Kogelnuinn's  associates  in  tbia  long  and  ardu- 
ous Journey  will  never  foi^ot  his  couraiie  and 
indtiatry.  bis  entbusiaani  and  zeal,  his  abound- 
ing good  nature,  and  his  kindness  and  con- 
Kiderntion  of  them  and  every  one  with  whom 
hi:  nuwx  in  cioiitai.'l. 

Kngi:lMiann'»  fir.tt  liotnuieal  piiblioalion  ap- 
[tearrd  as  long  ago  U  IHS:;.  wlit-n.  on  the  i!v<- 
oflii"  departure  forUicrnitiil  Slali'n.  hi!  print- 
ed Id  l.atin  a  liUttrtatin  inauyurali)i. '  \)v  An- 
Iholysi  piorlroinus,"  ilbistratcti  by  drawings 
made  by  llie  author.  This  i)a|>cr  is  still  some- 
times referred  to,  and  was  certainly  a  remark- 
able prodnetion,  in  view  of  the  jiouth  of  the 
writer,  and  the  existing  knowledge  of  vegetable 
morpholog)-.  No  other  botJinieal  paper  ap- 
peared from  Dr.  EnRelmnnn's  pen  until  1^42, 
wbeii  be  piibliahod  in  the  American  jovniol 
o/  Ki*net<  his  monograph  of  Nortb-American 
(usculintrae.  IIi-  had,  bowover.  Mmw.  time 
hi'for*',  iu  lUHMiciation  willi  Capt,  C.  NV_\rHd, 
nmlvrtakcn  thi'  I'diturflhiii  of  Da*  u.'i-x(lan(t.  u 
JouruMJ  printed  in  ilei<litl)H-rg.  and  intimdrd  to 
make  known  to  (iermiin  nnignints  Uie  advan- 
tages of  the  Mississippi  valley.  This  publica- 
tion did  not  outlive  the  first  volume,  wbieli  bears 
upon  the  titlopage  the  date  of  1'*:IT,  and  which 
contains  thi'ee  articles  by  Kngelmann.gcneralU' 
descriptive  of  the  natural  features  of  the  west- 
ern eountry.  with  some  account  of  his  southern 
jotiniey  of  isas.  If  these  earh  ye.iis  in  St. 
I.ouis  were  not  prolific  in  l>otsn!i-al  publication, 
their  ImiunicAl  oecnpallouH  were  not  th«  leittt 
iin[Htrtiint  am)  valualik.  lU:  made,  at  the  lime. 
large  i;ij  licet  ions  of  western  planta,  then  hardly, 
if  at  nil,  ri'preKenled  in  Kuropean  bi-rbiirin, 
distributing  Ihcm  freely  among  bis  tlenunn  eor- 
res|X)ndenle.  Al  this  lime,  ton,  he  made  the 
acquaintance  of  the  authore  of  the  ■  l-'lora  of 
North  America,"  to  whom  Kngclmann  llrst 
became  known  through  the  discoveries,  by  the 
younger  of  the  two  botanical  partners  in  this 
iinflertnking.  of  Rome  of  his  specimens  in  the 
Berlin  herbarium.      Thiit   rather   roniidalK>ul 
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inlroiluGtion  led  U>  n  warm  IHcndship  and  closo 
and  sym|iattictic  scientific  aasociation,  which 
has  l.ii^oly  shaped  the  botanical  studies  over  a 
great  continent,  and  which  death  only  has  in- 
terrupted. 

The  ap]>earance  of  the  n)on<^'aph  on  Cna- 
culineae.  which  was  soon  republished  in  the 
BotanihfJie  zeitung  and  the  London  Journal  of 
botant).  eatabliHlied  Kngcbnanii'K  reputation  aa 
fl  ^yntemutie  botanist,  and  prot-ureil  for  him 
Iheconcspondeneeof  Hooker  and  ulher  foreign 
botanists.  Several  new  sjiccies  are  deserilied 
in  this  pajKir.  and  the  genus  Lepidanohe  pro- 
|W9cd  for  a  Cuscnta-like  plant  of  the  western 
prairiea.  Cusciita  always  interested  Dr.  En- 
gelmanu :  tind  in  l><.ill  he  published  in  the 
Trausnctions  of  the  St.  I^uls  academy  an  elab- 
orate revision  of  the  whole  genus,  for  which 
he  had  long  been  collecting  material. 

In  164^  he  published  In  the.  Imerican./ouma/ 
of  science  a  list  of  plants  coileetwl  bj'  Cliarlea 
A.  Cleyer  in  Illinois  and  JliHsoiiri.  in  which 
several  species  are  first  described  :  and  in  lK4i>, 
in  llic  Jauriiiil  o/lhe  Boatnn  sivirty  r.f  natuml 
history,  in  eollalioration  with  .^S1>  Or.iy.  an 
eminieration  of  plants  collected  in  western 
Texas  by  liis  countryman.  Ferdinand  Lind- 
heimer,  a  Hatiiralist  attached  to  the  Uerman 
colony  of  New  Itmunfels. 

In  1848  was  published  his  sketch  of  the 
botany  of  Dr.  A.  Wislizenus'  expedition.  Dr. 
Wisliiienna,  a  I  German  physician  and  a  resident 
of  .St.  I..ouis.  had  been  attached  to  Col,  Doni- 
phan's ex[>edil(on,  bnl  was  taken  pri«oncr  by 
the  Mexicans,  and  carried  tt)  (hilmahua.  where, 
as  well  as  in  the  valley  of  tluT  Itio  (iraiide, 
he  hiul  made  inii>ortnnl  iHilanieal  i-ollections. 
These  were  afterwards  placed  in  Dr.  Kngel- 
mnnn's  hands  for  elaboration.  The  study  of 
these  eollections  exerted  a  powerful  inllueuce 
u|>on  his  subsequent  botanical  studies.  They 
tlrsl  drew  his  attention  to  Caotaceae  and  Hnu^n. 
which  continued  to  occupy  his  thoughts  for  the 
remainder  of  his  life,  and  of  which  his  knowl- 
etlge  was  unequalled.  As  early  as  l«/it;.  Dr. 
Kngelmann  published  in  the  ]'i-ueceding»  of  Die 
American  academy  a  syiiopsisorthcCactneeae 
of  the  territory  of  the  I'niteii  States.  Two 
years  later  appeared  his  "  Caclaccae  of  tbo 
lioundari,*  in  the  second  volume  of  the  United 
Suite's  and  .Mexican  boundary  survey  re|>ort. 
This  paper,  superbly  illustrated  by  drawings 
made  (under  Dr.  Kngelmann's  direction)  by 
Itoetbe,  is.  perhaps,  his  besl-known  botanical 
work.  Dr.  Kngelmann  has  studied  and  de- 
scribed all  the  eollections  of  Caetaceai- wliich 
hare  from  time  to  time  been  mude  in  the 
Mexican  lK>undar>'  reg;i«n,  and,  had  he  lived. 
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woald  have  cloborutcd  tiK-  irholc  oitlvr  iu  tuc 
cordHUOp  with  his  latC'itC  vims  or  ilic  Hubjccl. 
Ue  evea  propOBed  bo  late  as  Inst  year  to  pass 
a  oonaiderablie  lime  iu  northern  Jlexioo  for 
the  purpose  of  atu<t_ving  the&«  plants  in  tfa^ir 
native  couiirry  before  flnallj  giving  to  the 
world  the  liniil  /esults  of  bia  long  invesliga- 
(ionsi.  Thnt  he  did  not  live  long  enough  to 
(■]n>H>nitt?  the  mans  of  iiiiiii;riiil  he  bad  bo  In- 
dustriously <.'olli-i'tt-d  for  thin  work  '\n  an  irrep- 
arable loss  to  tjotuniciil  wiciicfi :  for  no  i>thcr 
hand,  in  this  generation  at  k-iut.  will  Iw  at>Ic 
to  take  up  this  fninily  where  lio  has  \eJl  it. 

Other  difficult  genera  have  longhcfin  sttt<Iicd 
by  Dr.  Engelmuns.  His  predilections,  indeetl, 
have  always  been  for  the  most  difHcnlt  and 
perplexing  |tlaut£ :  and  he  willingly  devoted 
hiiii»c]f  to  auGfa  genera  only  as  less  patient 
InTCstlgatorjt  hesitated  to  Udce  up.  Thus  be 
nuuitered  Uic  Xorth-Anxriean  Eupliorbiaocae. 
elnbornting  nil  rewnt  collct'tioiiH  uf  the  fam- 
ily, nithoiit,  liowcver.  iindcrtitking  n  coiupleti; 
revision  of  the  onler  :ik  repRwenU-d  in  this 
country.  Ue  publishctl  an  claboralc  anil 
eshauBti  ve  paiier  upon  the  Noith-Amcrican  spc- 
ciea  of  JuncuB,  and.  lat«r.  one  on  the  North- 
American  Isoetes.  His  published  notes  npon 
the  North-American  species  of  (jiiercua,  for 
y«ata  one  of  bia  most  cngrosung  subjects,  and 
upon  Xonh-Amerkan  Abiea.  Juniperua,  of  the 
section  babina,  and  upon  the  genus  Pfniia. 
contain  iho  moat  valuable  and  tnistwortliy 
iiiforination  whifh  lum  ap]K?aiv<l  ii]>on  ihdM: 
plants,  hi  1>S7^  I>r.  Kiigelnianu  (lublisliml. 
under  the  title  of '  Notes  on  Uir  genus  Vncca," 
bia  elaborate  revision  of  the  genus  here  first 
OoroprehensiTely  treated.  Two  yeare  later  his 
notes  on  Agave  appeared,  in  which  arc  enu- 
merated nnd  described  the  sj>ecies  detected 
within  Uie  liuiit«  of  thi.-  Tnitocl  States,  as  well 
a«  a  few  fort-igii  a|>ecii-9  jirevioiisly  imperfecllv 
known.  Dr.  Kngelmann  Htmlieit  for  cnauy 
years  the  grnus  Vitia :  and  our  knowledge  of 
Uio  North- American  s|H:i'ieii  '»  due  in  u  large 
'SMftsare  b>  his  invetligntions.  His  hml  lii>> 
taoical  pnblicJition,  a  sicclrh  of  Ihr  true  grniM;- 
vines  of  the  L'uiteil  States,  although  written 
some  mouths  earlier,  ami  previous  to  his  last 
Kdi-oiiean  journey,  was  issueil  late  in  1888. 

Dr.  Kngelmann's  Iratanieal  writings  were 
not  volutniuous.  All  his  work,  however,  is 
t-lianieterlKed  by  the  most  careful  and  con- 
seieutioua  preparation,  great  good  judgment, 
claseieal  metho«la  of  trealmi-iit.  and  remarks, 
ble  thoroiighnvM.  Hia  inveattgattona  were  slow 
and  Isliorious.  ufl^'H  liwthig  for  years  in  the 
case  of  a  single  plant.  No  botanist  was  ever 
leas  nnsious  to  publifh  preinnturoly  the  results 


of  his  observations,  or  wa*  lo«  Mti»li«d  with 
tile  extent  of  his  own  kimvledgc.  Sudt  admi* 
rable,  and  in  these  daja  unnsual,  caalion  has 
made  Dr.  Kngelmann's  botanical  writings  maa- 
terpieoes  in  their  way.  worthy  to  stand  mth 
the  beat  proiiuctions  of  their  nature  whiob  have 
yet  appeat«il.  Tiiia  verj"  caution  and  desire 
to  wait  for  complcteucaa,  liowcver,  which  have 
mode  Dr.  Kngflmaun'ii  publialied  papers  what 
Uiey  are,  have  oot$l  the  world  a  vast  store  of 
valuable  infonnation  colleclift  by  him  during 
long  years  of  cnrenil  investigation,  but  never 
quite  ready,  in  his  critical  judgment,  for  publi> 
cation. 

Dr.  Kngelmaun,  in  addition  to  hia  profes- 
sional and  botanical  labors,  was  a  tnoet  zealous 
metcoi'ological  observer,  and  at  the  time  of  hia 
death  was  probably  one  of  the  oldetit  met(>or. 
ologiatt  in  the  [Tnlted  States.  He  publiahiHl 
many  iinjwrlatit  pai)era  u|>oii  Uiia  and  varioux 

1>hysical  ami  to|)ogra[>hioal  .Hubji:?clj(.  but  the 
ength  lowljidi  tliia  notice  ia  alrviuly  extended 
])recludes  more  than  the  mere  mention  of  this 
bet.  Ilismeteorologiciil  and  Other  misc«ltane- 
ona  papers,  as  well  as  his  importaut  hotaiucal 
papers  since  1859,  have  been  published  in  the 
TransaotiooB  of  the  St.  Louis  academy  of  ad- 
ence,  which  he  was  largely  instrumental  In 
eatabllshii^;.  and  which  be  long  served  aa  prea- 
ident. 

Dr.  Kttgelinann  was  a  raemberof  tJie  Amer- 
ican aeademy  of  art-t  and  seteuoes,  aoorjMrate 
member  uf  thit  Nstiomd  acadcmi'  of  sciences, 
a  foniigu  member  of  tin:  I.innavan  society  of 
l.ondoii,  and  an  active  or  <x>rr^« ponding  mem- 
ber of  many  other  learne<)  bodies.  His  career 
was  eminently  successful.  He  lived  to  see  the 
correctness  of  his  judgment  in  selecting  St. 
Ivoub  as  bis  adopted  home  confirmed,  the  IVon- 
tier  tradlng-fiost  grown  into  a  great  city,  and 
lumaelf  at  the  heud  of  hia  profeesion  thcr(^ 
and  then  hiM  place  occupied  and  worthily  Qlleil 
by  bia  only  aon.  He  long  eu^yed  the  frienil- 
aiitp,  tlie  rcMpect,  and  tlie  oon«M|KHi<lence  of 
many  of  the  most  dfstingitiahed  botanists  of 
the  age,  everywhere  tlic  rpeogniiicd  authority  in 
tl)oscdepnrlmenI«  of  his  favorite  seienco  which 
bad  most  interested  him. 

OeoTge  Kngetmann.  it  is  fhir  to  assume,  will 
long  live  in  bia  botanical  writings,  l^e  tbor- 
oughneas  of  his  work  leavea  little  to  subsequent 
workere  in  bia  clioaeii  llelds  to  gather,  and 
weures  ita  |ienuaiieiil  lUMOilnesa  nikd  value. 
When,  lioweviT.  hia  writlca  wonl.*  are  fot^ot- 
tei),  Ihc  weatern  plaiiin  of  hia  aitoptiil  land  will 
still  be  tiriglit  with  tlii:  _\'<'lh>w  ravn  uf  Kngtl- 
mannto  ;  aiwl  the  splendid  npmce.  the  fairest  nf 
Miem  all,  which  l>eani  the  name  of  Engrlipann. 
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will  still,  it  u  lo  Tig  ho)>cti.  cover  niUi  noble 
fofCAts  the  liighcst  aud  moat  iuaocessiblc  slopes 
of  ttie  Itocky  Monntaiits.  lecalling  to  men. 
as  long  OB  the  atucljt'  of  trees  occupies  their 
tlioughls.  the  mcniorv  of  a  pure,  upright,  and 
InbofioiiH  tifv. 


THE  MAXIMA    ANO   AflNISJA    TIDE- 
PREDICTISG    MACHINE.^ 

Thib  machine  has  bceo  JDVoDt^-d  by  Mr. 
Ferrel,  and  constructed  by  Faiitli  &  Co.  of 
Watbtngton.  for  ihe  nap  of  the  Coast  and  geo- 
detic survey.  Its  object  is  to  determine  n>«- 
ctmoically  iJie  times  and  heights  of  high  and  luw 
watvrs  for  the  numerous  llde-stulionH  uruuixl 
our  coiiMt,  fill'  nhieh  tide-tables  air  iiununlly 
published.  TIk^  numerical  duln  for  these  havx- 
been  hcretorore  obtuincd  bv  eontpiitntion  ;  but. 
OH  account  of  the  great  complexity  of  the  tidal 
theory  and  fomiulac,  this  involves  a  great 
amount  of  labor  to  obtain  even  approximate 
nisults,  aud  more  accurate  ones  have  to  be 
dispensed  with,  unless  they  can  be  obtained 
in  »on»:  way  mechanically,  with  much  greater 
facility  than  b\'  coni|>utatlou. 

The  finrt  tide- predictor  was  invented  by  Sir 
William  Thomiton,  about  eight  years  ago. 
Tbie  was  constructed  ao  lu  to  tak<r  into  accounl 
abouttenoulyof  ihu  principal  tide- (^(Jm|lun en tii ; 
all,  however,  wlii<^h  are  of  much  prnctica)  im- 
portance. This  machine  boN  not  been  used  in 
the  regular  prediction  of  tides,  aud  is  sairl  lo 
l>e  now  on  exhibition  at  the  ijoiitb  Kensington 
muaeum. 

Siibaequently  Mr.  Itoberta,  of  the  Navtieni 
almanac.  London,  had  another  constructed 
u|K>n  soinrwhat  the  same  plan,  but  larger,  tak- 
ing into  nccount  twice  as  many  of  the  coiiiimi- 
nents,  and  having  .wme  improvemenia  on  the 
plan  introduced.  A  (tcaerlptiou  of  this  nia- 
cbine  was  given  in  The  eiujinter  of  Oct .  I  It. 
1879.  It  is  now  being  succrssfidly  used  in 
the  pi-ediction  of  tlic  tificn  of  Inilia. 

Both  of  these  machine*  have  lici-n  construutcd 
so  as  to  be  niu  by  clock-work.  sikI  lo  give  the 
results  in  the  form  of  a  tidc-cur\'e  for  one  year 
on  a  roil  of  paper,  fVoni  which  tlie  times  and 
heighla  of  high  and  low  w.itei^  are  alterwards 
reail  olf  and  recorded. 

In  the  maxima  aud  minima  predictor,  only 
tbo  maxima  and  minima  of  the  heights  of  the 
tide  above  mean  low  water  or  any  other  as- 
siuned  plane  of  refen-nce.  and  the  times  of  their 
occurrence,  arv  indicateil ;  un  these  alone  arc 
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rcqiiii-ed  for  the  tidc-tablra  annually  published. 
For  this  pitr|>ose  a  transformation  of  the  tidal 
haruionic  Oinclion  was  necessary,  so  that  it 
would  give  heights  ami  times  of  the  maxima 
ami  minima  :  and.  as  any  such  transformation 
usually  n'ndent  the  resulting  expression  much 
mure  complex  lluui  the  origiual  one.  the  wholftj 
theory  and  couNtruction  of  this  machine  \t\ 
much  more  complex  tlmri  in  [he  rwe  in  which 
the  machine  is  required  to  give  the  height  of 
the  tide  at  regular  staled  intervals  of  time,  or 
a  graphic  representation  of  the  whole  llinction. 
In  this  machine  both  the  clock-work  and  roll 
of  pa|)er  are  dispensed  with,  and  the  niachiue 
is  run  by  means  of  a  small  crank  at  the  side, 
with  the  left  band :  and  the  times  and  heights 
of  liigli  and  low  waK-rs  are  read  olV  from  the 
face  of  till-  instrument,  and  recorded  as  you  go, 
with  the  right  hand,  upon  blanlc  forms  ri'.idy 
for  the  printer.  The  gn-at  advantage  wliieh  is 
claimed  for  this  form  of  the  machine  is  that  it 
gives  only  what  is  required,  and  this  in  such  a 
way  that  the  results  can  be  recorded  at  once, 
and  the  trouble  of  handling  long  rolls  of  paper, 
and  estimating  the  times  of  maxima  and  mini- 
ma, and  reading  olf  the  eorresiwiiding  height 
of  the  tide,  is  saved.  Although  llic  machine  is 
more  complex,  this  maki'S  no  (inference  In  the 
faeilily  with  wliieh  the  rcsiills  are  ohtiducd. 
The  crank  is  turned  until  an  index  on  the  cen- 
tral dial  of  the  face,  called  the  lunar  index, 
]>»inting  between  eight  and  nine  ou  the  actxim- 
pnnying  per*|K'etive  representation  of  the  face 
of  the  instrument,  comes  in  conjunction  with 
the  upper  end  of  an  oscillating  needle,  the  upper 
end  pointing  between  twelve  and  one,  as  rep- 
resented, when  the  time  of  high  water  is  pointed 
out  by  another  index  on  the  same  dial,  called 
the  solar  index,  jioiuting,  as  reprusentiMl.  ti>  the 
figure  twelve,  nt  ui:H>n  and  midnight,  ami  the 
height  is  indicated  by  un  index  on  a  vertical 
scale  on  the  lert  axle  of  the  fat-e  of  the  inntru* 
ment.  You  then  turn  until  the  lumir  index 
comes  in  conjunclion  with  the  lower  end  of 
the  needle,  when  the  solar  index  points  out  the 
time  of  low  water,  and  the  index  at  thoside,  it6 
height.  Turning  until  the  lunar  index  ooi 
in  conjunction  again  with  the  upper  end  of  the] 
needle,  yon  read  off,  as  before,  the  times  andj 
heights  of  the  next  high  water  ;  and  so  on  (Vom 
high  to  low  and  (Vom  low  to  high  water  through 
the  year,  reconliug  the  residts  us  you  go. 
Where,  however,  there  arc  large  liiiirnal  coiu-1 
[wncnls.  it  is  neci-ssarv  to  run  through  twice,  — 
tirst  for  the  times,  and  then,  after  a  little  change 
in  the  setting,  for  the  heights.  The  machine, 
therefore,  is  e8i)eciBlly  convenient  for  moat  of, 
the  tides  having  a  large  range  u]wu  our  At 
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!t  would  lit-  impossilili".  in  tliis  shorL  sketch, 
lo  give  aiiv  iik-a  of  Hk^  llioory  niiil  L-unstruf- 
tion  of  the  mscliinc  Ttiosc,  iiowever.  wilt 
be  eonWinoil    in  an    appi-iKlis    to    tlie  report 


of  tlie  siiiwrintemi.'nt  of  the  V.  S.  vMaX,  Mid 
g<;uiletic  siir\'ey  for  \M:i. 

Tli«  cfflcivnoy  of  lli«  nwchine  Is  m  general 
very  salisfactorv.  Tlie  residt*  pivei.  by  it 
liavc  been  eompai-e'l  botli  wilh  com j. illation 
anil  olwrnalion.     In  «  wm|>ari*<Ml  w.Ui  ow 
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moDtti'^  i-uniixitatiuii  of  th«-  tulps  of  Itoston 
li!ir|i»r,  tlic  tlilTcrcnccs  in  Ibo  heights  rarely  cs- 
M-nli'd  mon^  lh«n  0.\  of  a  fool,  and  in  tbc  limes 
more  tlinn  lliroe  or  four  minutes.  Tliese  dif- 
frreiiccB  nrote  from  a  sllgbt  yielding  of  soroo 
parln  of  the  machine  from  a  lack  of  autlldeni 
rigidity.  Thia,  however,  eould  he  mostly 
remedied  at  small  ux|>ciiac,  if  iltought  iicceM- 
sary.  by  making  hoiul'  [larta  of  it  a  little  more 
rijti'd. 

Ill  H  coin|)(iriiton  of  t)ic  rcHnlts  glvvn  liy  tlift 
madilcit<  for  thrcu  months,  of  tbc  lidcji  of  Sim 
IJiego,  Cal.,  Iiaving  veri-  largr  diiimnl  com- 
ponents, with  the  times  .ind  heights  fl-om  ob- 
[irrv.ition,  tlic  iivtragc  of  tUe  differences,  taken 
without  regard  to  signs,  was  0.2!'  of  a  foot,  and 
in  llic  times  about  ten  minutca.  Bui  these 
dilferences  are  due  moslly  to  meteorological 
causes,  cbanges  in  the  winds  aiul  in  lli4>  bui-o- 
metric  pri-asure.  wb!oh  t--auau  Ouetualious  in 
the  mean  level  of  tlie  aeti.  and  are  dui-  only  in 
a  small  meaanri'  to  imiierreetiini.t  of  th<'  m.t- 
eliiue.  TliCM!  an-  mOHt  tHiimpiououa  in  canvit 
where  tbi-  lide-waie  lioeonx's  n-ry  flat  from  tliv 
hijjih  or  low  water  of  any  ilay  buiiig  brought 
vi-ry  nearly  to  iiii'jin  nen-levcl  from  tbo  i-irect 
of  large  diurnal  ootDponcnl*.  or  whi-rc  the 
wbolc  rangp  of  the  tide  ii<  very  small ;  but  in 
siicb  cases  the  time<i  of  maxima  and  minima 
aiv  very  indoQnite.  and  the  eiTor  is  more  in 
appearance  than  iu  reality. 

The  machine  is  uow  being  used  in  the  pre- 
diction of  the  tides  for  the  ildt-IableR  of  thi> 
year  188A,  and  ia  in  all  ease«  first  applied  for 
each  station  to  Home  ^mr  for  ivhii;li  llien-  nre 
ol'iiervuLionA  for  eompariMOii,  and,  with  tlie 
ex43!ptton  of  thf  uliglit  (lufetTl  rcfi'rrcil  to.  is 
giving  vnliro  Hnti^faeliiin.  The  capacitv  of  the 
nuicliino  for  doing  work  is  at  least  that  of  thir- 
ty to  foity  '-omputcrs,  if  tbcse  were  to  take  into 
avconut  every  thing  which  the  machine  doe^. 
In  fact,  little  more  time  is  refjuired  than  ilial 
which  is  taken  up  in  i-eoording  the  rcsulu. 


KOTES  ON  TUB  LAVA-FLOW  OF  fsSO-81 
FROM  MACXA    S.OA. 

The  Hawaiian  tslandii  are  ontlivly  of  vol- 
canic origin.  The  ^'ariouil  islaniU  ap[>our  very 
distinctly  to  be  of  dlRbrent  agett,  the  volcanic 
agenctes  atlll  being  continually  active  in  thct 
moat  aouth-easterly  one,  whiln  in  tlio^e  (o  llic 
norUi-TCst  ibey  have  been  extinc-t  for  a  long 
perio<)  of  lime. 

Hawaii,  the  largest  iaiund,  situated  at  tlie 
extreme  6ontli-wei<it  of  tbo  gi'oup,  haa  an  area 
of  about  4,ifO0  square  miles,  being  about  twice 
the  size  of  the  state  of  Delaware,  and  not  quite 


so  large  aa  Connecticut.  IL  hiui  four  ptDiiii- 
nent  elevations,  ejich  of  whieli  mjirks  what  ia 
or  has  been  a  centre  of  activity.  Hie  Koliala 
Mountains,  with  an  elevation  of  al)OUt  live 
tiiousand  feet,  fonn  the  northern  end  of  tli« 
island  :  though  thickly  covered  with  well  pre- 
served crater-cones,  their  activity  ceased  hcl'ore 
the  earliest  iraditiona  of  tlie  natives.  Maima 
Ken.  the  highest  peak  of  the  group,  wilh  an  al- 
titude of  13.825  feet,  has  also  long  been  ex- 
tinct. This  lies  to  the  soutli-eaal  of  the  Koiiala 
Moitiiliuns,  nri  the  eastern  cioant.  Nearly  Op- 
IKwite.  on  [he  wc-st^rn  coant,  itt  Manna  IIuiiJu- 
lai.  a  litlle  more  than  K.O(ll)  feet  in  lidght.  The 
last  ix-eordcd  eruption  from  thi»  took  jilaf^c  in 
the  year  1801.  When  visited  in  Ihc  Kpring  »if 
1882  by  J.  T.  Pern,-nian  nud  J.  S.  Kmeinou 
of  ihe  Hawaiian  government  survey,  steam  was 
found  to  lie  issuing  iVom  several  of  the  Ussurea 
on  the  summit. 

South  of  the  preceding  Ibree  elevatiom  is 
.Mauna  l.oa.  on  whose  summit,  IS.tilO  feet 
aliove  ihu  se:ji.  is  the  acllve  craU-r  of  Mokii- 
wcoKco.  Tlic  slopes  of  Matina  Ijoa  are  \'ory 
gentle,  and,  when  siren  fmm  a  diMtanci:,  tliu 
whole  mountain  appear?!  like  .'i  gentle  swtll  of 
land.  On  its  eastern  hIo|k-,  at  iin  elev.iticn  of 
about  4,00(1  feet,  is  the  faraous  sietive  crater 
of  Kilauea.  This  is  commonly  regarded  as  a 
portion  of  the  mountain  of  Manna  I>oa  :  but  it 
is  in  reality  a  separate  mountain,  though  situ- 
ated so  near  the  other  thai  the  lavas  from  each 
bare  flowed  together  till  tbo  outline  of  tfafs 
mountain  has  nearly  been  merged  In  tlut  of 
the  other.  As  »uen  from  the  upper  (tOTliouB 
ijf  Mauna  [jua.  the  individuality  of  Kilai«a  la 
clearly  apparent. 

Ijnring  the  last  hundred  yeard  many  llow*  of 
lava  have  taken  i)law  from  both  Mn-sc  noun- 
tains  ;  nil  bursting  forth  from  the  «ide4  .i]j[H-ox- 
imately  near  the  summit,  but  none  coming  from. 
Uie  crater  itself.  These  have  been  wel  de- 
scribed by  Rev.  Mr,  Coan  of  Ililo,  Hawaii,  by 
W.  T.  Brigham  of  Boston,  and  others. 

On  the  i!ih  of  November.  18«0.  the  latest 
of  lln-se  Hows  bunt  fn>m  the  no  rib -eastern 
side  of  Mainm  I/>a,  at  an  oltiltide  nf  ultout 
lO.ilOO  feel.  From  thia  point  it  gradually 
passed  down  the  slojw  of  the  mountain,  at 
lirst  townnl  the  norlh-enst;  then,  m.iking  n 
sharp  bend,  it  flowed  for  some  distance  toward 
the  south-east,  and  then,  once  more  making  a 
sharp  bend,  took  a  course  directly  toward  Hilo, 
a  small  but  pretty  village  on  the  eastern  coast. 
The  first  portion  of  its  conise  was  over  a  coun- 
try composed  entirely  of  naked  lava  above  the 
limits  of  vegetation.  It  then  enler<^d  the  bell 
of  fonist  which  skirts  the    mountain  with   a 
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widtb  of  seven  to  (t-n  itiilo.  TtiitKigli  tliix 
it  slowly  ale  iU  wuy.  innkiiig  n  cJc-iir,  dran 
palli,  and  finally  uitiN'Ared  on  tlm  lower  dido 
within  fivt!  milM  of  Hilo.  Wb«n  williiii  li-M 
tbaii  two  milcjt  of  the  vilbgc.  it  divided  into 
tiro  brnncltcs,  one  still  contiuuing  directly 
toward  tbo  village,  and  the  otlicr  taking  a 
course  toward  the  Waiake.-i  sugar-mill,  which 
i«  about  ono  mile  south  of  Hilo.  Finally,  in 
tbe  middle  of  Angiist.  1881 .  the  flow  suddenly 


mm'ti  in  all  dircrtionit.  Some  of  Itii-MC  were 
men;  crticIcK,  while  Otli<>rH  were  six  and  eiglit 
inches,  pcrha|j«t  more,  in  width.  This  m^c 
walking  over  It  rather  difBcult.  I'herc  arv  two 
common  forms  of  lara  known  Uiere,  —  tbc  pa- 
hofhot  (satin)  and  tlw  <i-a.  The  former,  which 
is  far  the  more  abundant,  has  much  tbe  sppear- 
ancw  of  folded  satin,  and  usuallr  spreads  out 
in  broad,  level  fields.  Soraetiines  it  swells  up 
Uirongb  some  bole  In  tbe  surface,  and  form^ 


cease<l,  when  tbe  llllo  branch  was  Jnst  one 
inllie  from  the  town-houso,  and  the  Wuinkeu 
bnnch  I)iiity-slx  hmidii'd  fm-t  from  tbe  mill. 
It  bad  then  bi>eu  flowing  a  litlli;  more  tliaii 
nine  inonlh.i,  and  litnl  piisned  over  a  distiinci.' 
of  about  forty-five  mile*. 

I  arrived  in  Hilo  oti  the  8th  of  Soptemt)cr. 
IdHI,  and  inirtiediatcly  \-isited  the  flow.  This 
was  about  three  weeks  after  its  cessation,  but  I 
found  it  still  very  warm.  Standing  on  Halai, 
ft  small  crater-cone  near  its  loner  extremity, 
orarl)'  its  whole  length  could  be  traced  by  Uie 
steam  atiuug  from  it  ader  a  shower.  T  found 
its  surface  lo  be  seamed  with  erai-ks  and  fin- 


largc  dome-like  ntawvi*.  Tlio  a)>ove  view  give« 
a  ver\  fair  iilenof  this  variety  of  lavs.  T)iea-n, 
which  fonas  only  a  very  small  portion  of  this 
flow,  in  very  rough  anil  Jagged,  and  i*  ntmoat 
imiiassaUc,  being  lolally  so  to  horses.  An 
.ideqaatfl  description  of  this  peculiar  formation 
is  impossible.  It  must  be  seen  to  be  appre 
ciated.  I  have  as  yet  won  no  adequate  ex- 
planation wtiy  lava  sometimes  takes  this  form. 
Analyses  show  tbe  chemical  constitution  of  the 
two  varieties  to  be  about  the  same.  It  seems 
to  occur,  without  any  partfoular  reason,  at 
various  ]3oii)ta  on  the  flow,  In  areas  varying 
fiwn  a  few  rods  to  aii  aere  or  so.     In  lis  pas- 
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sage  through  the  foieat,  the  flow  eucouDtered 
trees  of  all  i>ueat  to  a  yard  or  more  in  diameter. 
Ftovring  aioiiDd  tbese.  it  soliditled  MiI)ki«iiUy 
to  retain  a  complete  would  of  the  tniiikn  before 
Ibey  biiniod  olT.  By  iiio«iik  of  ilivw.  upright 
iiio<ildtt  ur  wvltn  it  IK  coinjinrallvi'ly  easy  to 
inentiure  the  di-plti  of  th«  l.tvn'&t  iiny  |¥>iiil 
tliroiighoiit  t.liiM  portion  of  itx  length.  This  I 
r<)i)ii<l  to  iivcragc  nhoiit  twenty  feet,  though 
rnrving  vcn,-  iniicli  in  paiticular  instances,  ac- 
coning  to  tlic  naturi'  of  the  surfaee  over  whlcb 
it  flowed. 

Ab  their  trunks  bumed  off,  the  trees  fell 
iijiun  the  surface  of  tbe  Mill  [tlniitte  lava  wlUi 
siilScii^nt  force  lo  itnpresH  upon  it  it  mould  of 
a  i>artloii  of  their  outline. 

Ill  IjuiIi  the  verticjil  and  horixontnl  inouliU 
a  |)cCii!iar  iinpreuiion  wa«  nmile  upon  the  Htir- 
thcv  of  ibfl  hiv.t  in  contaft  with  the  tree.  It 
look  OD  .1  honoycomb  stmeture,  presenljng  a 
series  of  indented  squaiva.  The  caaae  of  this 
iwculiar  form  I  have  been  unable  to  <letei'mine. 
Tho  indentations  are  certainlj-  not  tbe  Impres- 
sion  of  tbe  bark  of  ihe  trees,  and  tliey  are 
aliogetiier  too  regular  to  be  the  resnit  of  the 
expansion  of  gases. 

'ilie  general  stnictnvi*  of  the  [low,  llnxnigb- 
oni  hs  entirt!  length,  i*  that  of  a  long,  CHintral 
tnunc)  with  iiunionius  l.-ileriil  tiram-lieK.  Flow- 
ing lavu  cools  v«Ty  rapidly.^  iiukt-d,  w)  quick- 
ly, that  I  li.ivc  often  piisurd  oxer  llie  surface  of 
thai  which  I  had  seen  flowing  fifteen  minutes 
before.  Ileiiig  a  good  non-conductor,  the  heat 
of  tbe  inner  portions  is  long  retained  after  the 
surftee  is  once  solidifled.  In  ibis  waj-  a  long 
central  tube  is  formed,  rtwrn  the  lower  end  ol 
whiob  the  lava  continiially  flona.  while  it  eon- 
tlmittly  extends  the  lengtli  of  the  tubu.  llie 
pressure  along  tbe  tobe  Is  eonstantly  liecom- 
lug  too  great  for  ita  sides  to  beiu-,  and  lateral 
cilf.tdiool.t  lire  formed,  inereaaing  the  width  of 
llic  flow.  Thewe  lBlt.-rii1  lunncb  usually  All  up. 
and  flnnlly  ln-c«ine  noliii.  'Hie  central  tunnel, 
liowevcr,  rcuiain*  hollow  throughout  a  large 
jxiriionof  ilH  Iruglh,  anil  may  often  be  traversed 
for  long  distauocs  aFler  tbe  flow  has  become 
vooi.  On  my  tint  visit  to  Ihe  flow,  tbe  top 
of  tbia  eeniral  tunnel  had  fallen  through  In 
many  places,  and  I  was  able  to  look  into  it  for 
«ome  dbitanee:  hut  in  every  oa-te  I  found  ttifi 
be:it  *till  too  intense  to  allow  nm  to  dexeciid 
into  it.  At  later  visits  this  become  poiu^ibtc. 
The  roof  in  commonly  rough,  u  broken  surfncc 
of  lava,  but  ill  many  eases  is  Muootli  and  shiny, 
and  covered  with  numerous  stalsclitje  forms, 
seldoto  more  than  an  eighth  of  an  inch  in  diam- 
eter, but  often  having  a  length  of  fire  BihI  sis 
Indies. 


The  stalagmite  fortn  was  ver^'  rare,  anil  only 
in  one  vaxo  did  I  find  any  of  large  si^ie.  In 
tfaU  insiAwA  tlw  lava  bad  flowed  over  a  siniill 
precipice  in  a  sheet  in  siieti  a  manner  as  to 
Icavn  an  opening  Iwtwccn  tite  slieet  and  the 
fjice  of  tlH<  precipice.  Uirertty  at  the  foot  of 
Itte  precipic«  were  two  peculiar  stalagmtlio 
forms  made  of  drippings  of  lavit  aliout  a 
quarter  of  an  inch  thick  and  thrra;  and  four 
incliea  long.  Tbe  lai^er  of  these  niis  about 
a.  foot  in  height;  the  smaller,  not  niort^  than 
half  that  «\zii.  These  had  evidently  been 
farmed  by  Um  lara  covering  a  small  spring, 
tliv  atewn  generated  from  which  had  kept  tlie 
lava  above  in  a  semi-pta*tic  condition  for  some 
time.  These  spccinimB  attractwl  much  atten- 
tion, as  nothing  of  the  kind  had  before  been 
found.  They  may  now  be  seen  in  tJie  museum 
of  tbe  Kostoii  society  of  natural  history. 

Owing  to  this  peculiar  properly  of  biva  to 
fcrm  lubes  for  iUelf  In  which  to  flow,  it  tia* 
llie  power  to  How  owr  small  elevations,  limit 
|>Te«cnting  the  phenomenon  of  a  liquid  flowing 
tip  bill.  It  li»H  th«  power  to  continue  this  till 
the  prriuure  becoiniTH  tno  great  for  tbe  strengtti 
of  the  sides  of  the  tubc- 

Tbe  opposite  view  is  fKnn  a  photograph  taken 
on  the  spot  during  the  flowing  of  tlie  lava.  It 
stiows  the  lava  in  the  act  of  flowing  over  a  pre- 
cipice about  fifteen  feet  in  height.  Each  of  tbe 
small  sunima  seen  tinckling  down  the  fnco  of 
the  rock  Is  red<hot  lava.  This  illustrsles  tbe  fuel 
tliat  lava  Hows  at  the  steepest  angles,  which  is 
itomelimes  questioned,  lu  ibts  view  Ihe  lava 
i«  flowing  into  a  small  pool  of  wal^r,  the  ro 
Miltant  sU-am  from  which  is  seen  arising  like 
tile  mist  of  n  cataract.  This  depression  was 
atlerwanl  so  entirely  covcr<>il  by  tlie  la^a.  that 
at  my  visit  the  spot  could  not  be  distinguished. 

It' would  Iw  interesting,  if  iio«»ible.  to  give 
an  a]>|>roxlmate  estimate  of  tlie  nmotint  of  lava 
which  was  forced  aboie  the  surface  during  this 
eruiiUon  :  but  with  the  present  data  it  is  iin|>os. 
sible.  No  ■uncj-  of  the  flow  baa  been  niiule. 
and  it  is  exceedingly  diflletllt  to  estimnle  its 
dimensions  by  the  ejc.  .\9  a  very  rough  ctti- 
mato,  I  shonlil  place  it  at  Homethlng  moic  tlinu 
llvo  hundred  miilion  cubic  ynr<ls. 

OVO-    II-    B.tttTOH. 


THK  STATE  OF  KXI'LORATIOS  IN 
AFRICA. 

TnK  exploratiou  of  Ihe  itark  <t)nilii«iil  coiiiinum 
w  illi  nnntinled  vlgw.  III  tpite  o(  lUe  otriiircncps  in  ilin 
Smlaii  nlikh  iiov*nti«leM,  in  Ibe  fomi  «t  <ll*larl>lnt[ 
Tiimurt,  iii>i*t,  even  >t  a  vontI<1#»ble  iliBiaiice,  exer- 
cise <in  evil  inftiienee  upon  llm  natlT«  pupuLitloli. 
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HiiiiibloC,  the  PnMicIi  iiuiurgJirt.  boa  bean  eornmia- 
HioiiMl  \ry  liii  guvrrnmciil  In  liivtitlgBte  the  boUnjr 
a[i(l  Eoolugy  <i[  the  rlvcf-lin*iiis  ot  [ha  I£ciii)I>ii,  (Ibow<:. 
nnil  Gal>ooti.  Tlin  I'urtu^iiese  offloen,  Capello  and 
Ivitiif,  have  1>e«ri  autliorizcij  lu  take  uji  llit-ir  ttiidlen 
In  Ui«  •nine  region,  nnd  to  prepan-  a  churl  of  llic 
iionlivru  pure  uf  the  province  al  Aiigiiln.  belonging  la 
lb«  btuiii  of  ihi'  Kniigix  Lieut.  Wl9>iiiaiiii  U  nlroul 
to  rvtiini  lo  Central  Africa.  \i\itTV  T)r.  I'oKJI*  "'H  f*- 
iiialna,  anil  to  cuutitiue  for  several  ycnm  aj'slematii' 
«ipl<irtitiuiis  In  the  Kongn  region.  .\  liir«o  »iib»crip- 
liou  for  the  tupporl  of  the  work  Uhs  l>ei'ii  raiswl  In 
Berlin  (mm  «ciriilific  and  etpecially  fruiii  comiiR'tclAl 
•ourcB*.  mill  Ihe  retulti  for  tcli-nce  anil  trade  will 
(1t>iibll«B)  provf!  ImporUnl.  Kla  pompalrlot,  Fli'g«l, 
afiM  exploring  ihn  tources  of  ibe  lieiiow^,  ha*  hwtn 
directeil  to  proci'i'd  iii  »  iiuulli.C'uU-rl)  ilirectioii.  t(>' 
ward  the  Kongo.  Fur  IhU  imrpose  the  German  guf- 
»rninerit  Lai  toervcd  a  cnnililrnihiR  mm  of  monej*. 
Htr  was  111  Uit  loporualioiit  three  hiinitrMl  kllometrcn 
frum  the  Dioiilhof  the  Xiger,  at  Abutclil.  iiNirOijIgM. 
The  Kongo  qnaition  continufs  to  form  Ihc  niibjcfl  in 
KuroiH.'  of  B  host  of  pamphlnU  rvprcinitliig  ttic  vlenx 
of  Ihe  iliffcrent  partle*  conleiiding  forihf  conirol  of 
tmit-  on  rliiLt  gr«»t  Wiilor-uay.  Must  ii(  Ihoni  soeiii 
to  carcriilli  moid  luuchtiig  tlic  I'l'nl  nnd  praclicitl 
•lucMtioiis  HOW  Bt  iMiie,  and  devote  inurh  npni^c  lo 
coiisidtratlitiii  of  a  n-ntlniental  nninrp,  si'iiulnnoiil 
of  iiiallen  a  century  or  two  old.  The  dsy  t'tr  fcnirli 
rcnilnUrenre!)  lo  hare  weight  in  pruclicnl  politics 
would  x-i^ni  lo  bare  paued. 

The  FrcDi'li  continue  Ili«  nork  t>l  eslabhulilng 
lietier  meunii  ot  cotaniuQicailon  In  upper  SenetEal,  tor 
which  th<'  Chsniberv  have  recenlt^  ruled  five  inilliuii 
franc*.  Kay«i.  at  Ibe  head  of  navlaaiion  on  Uie 
MerieKMl  liiver.  Is  now  unite  a  wnll-(-.oniilrm;t<sl,  active 
little  luwn,  wli«r«  Iwn  jtut*  ntci  lliirr«  wv>  llttli;  more 
Ihan  n  di^terl.  Above  IhiB  point,  only  fhit  t>oals  Krc 
available-  as  farai  BntiiUbi^.  Kroni  lliii  polnl  lielween 
«iii-  uud  two  hundred  kllonietrcA  of  niad,  lullable  for 
llglit  Iwo-whrnliMl  velilctei,  have  liL'enroiistriiclfdiand 
fortifiiMl  post8est»blislie<l  at  inlvrcnls.  which  an-  bu]>- 
plied  hy  pHrtiu  of  armed  iiiitive',  eiiiployiiig  in  tlie 
work  mure  thui  Ihrim  thoniand  punk  or  draught  aiti- 
mills.  The  pari  of  Iho  milwaj  already  conslructcd  I* 
of  great  n>e  In  fonvaLntlnu  miU'rinl  fur  Its  extension, 
ttinall  tramways  or  hurscrnilrcniili  have  Iwen  found  of 
great  uv-  in  the  work  of  eannrnMlns  the  main  llni', 
and  ten  iIioumihI  kllonieiii's  ol  a  paienccd  form  of 
tramway  have  hi'eii  urdereil  for  ihls  puriwae.  Tlie 
nlijiict  of  ihii  nl  first  sight  csinuirilinary  prujccl  «f 
running  ii  railway  into  a  lavage  eonntiy.  ItesMc  tlie 
prolecllun  ol  the  rich  colony  of  Senegal  from  llie 
(ievaalailng  hieitrsloiis  of  the  interior  tribe*,  tilto  lli- 
chidcs  tapping  tli«  Niger  at  ita  liead  water*,  aod  se- 
curing (he  immeiiKO  traffic  of  tliat  gri^nt  rfvcr  without 
foivliig  a  way  ilitongb  the  peitlliinllal  swamps  of  11' 
iDlasmallc  ilolta.  This  Is  n  conitoercial  priie  worth 
a  round  sum  to  aecurc,  and  iii  which  French  eourajce 
and  enlerprinc  will  And  an  abundant  rccompetise. 

From  Jiouth  Africa,  Colllsnl  write*  that  hf  hai 
reached  his  old  utation  at  livrib^  In  llasnio-land. 
Since  his  jirevloiii  »i«il,  war  hns  dcaohiled  ihal  fliie 


cuiintry.  and  degeue  rated  into  gn<rrilla  wiLrfare.  Iij 
which  the  Irniollev  »uffercd  grently  ou  bis  jonniey. 
I.at«'r  hn  pro|>oin*  to  ■Uike  out  into  the  Interior. 

From  ei|uaIorl«l  Africa  It  Is  n-pnrtrd  tlut  Kevoil, 
leaving  important  colleclioiis  to  ba  forwarded  l<^  I'arli 
from  Jiogadoio.  had  ptwiicd  on  to  Gu^liill.  NoihhiK 
hiu  been  heard  from  Clminl,  wlio  isfoJlowinga  route 
not  In  use  by  cnravan*;  Imt  news  li  shortly  hoped  for 
by  way  of  Kskoma.  Capt.  Bloyel  anil  his  brave  wife 
have  arrived  al  Zanzibar,  where  hit  will  jircparti  :i  r>^ 
port  of  his  last  espedltiim  for  the  French  eouiiniltee 
of  th«  Internatlonnl  Afrii'iin  BMoclattou,  and  then 
continue  Ills  iriaiigulalion  i>i  the  Usanara  region, 
■oulli-wual  from  Zauzlbar.  Mailatn  Bloyet  liu*  av- 
companlcd  her  liuihand  cverywhcn.-.  and  rendered 
v.iluablo  service,  both  in  hit  collecting  and  exploring 
work.  Tlio  labor)  of  the  nilaslonarles  In  ihls  rcglun 
appear  to  be  producing  some  rtTecl  In  doing  sway 
with  the  baibaroui  human  sacrifices  due  to  the  be- 
lief In  norcery,  formerly  unlirtnMl.  Thr»e  .lorcfren 
nrn  truly  the  plsgue  of  Africa- 

Tbc  return  of  Ur.  Fischer  terminal""  one  of  tlie 
mojt  important  of  reccnl  journey*  in  Central  Africa; 
and  the  publication  of  Ihn  ivsults  will  be  awaited 
with  the  hliEliest  1iilen>«t.  Joseph  Thompion.  who 
fallowed  nearly  the  same  route,  nas  last  heanl  from 
at  n'andarolKi,  liaving  suffered  giuaL  hardaliip<  and 
many  losae^  from  wars  waged  \>\  the  cannibal  and 
ferociuufi  Masssi  tribe. 

Fischer  attempted  in  pass  llirou)Ch  lli«  Massal  coun- 
try, j^ct  untrodden  by  the  wliitea,  and  to  reach  the 
reported  Lake  llarlngo.  When  only  six  days'  maich 
from  the  objfct  of  bis  journey,  he  was  forccil  l)y  over- 
wlielming  number"  to  ri'lrncit  hi"  fiioislc|n,  and  pas* 
around  Lake  Nalvafha,  where  a  targe  hot-spring  wa* 
found  by  Uie  Natron  Lake  near  Ibe  IJoego-ngai  vol. 
cano,  and  thence,  cfil  .^nganika.  Co  Mont  M&cru. 
Aniou^  other  things,  two  hundroil  »nd  sixty  spccin 
of  birds  weiv  collected. 

Dr.  Meeker  has  relurued  in  good  healtJi  from  hit 
explorations  In  Ihetinlla country,  sonth  of  Abyssinia, 
liaving  mapped  a  large  extent  of  country  vory  care- 
fully and  thoroughly. 

The  usual  tribute  of  noble  lives  lijis  been  deinnmlerl 
by  the  peitllenllal  climate  of  Atrioa.  Ernest  Manio 
recently  succumbed  to  fever  in  Ibe  upper  .Sudan,  nflcr 
having  rendered,  during  fourteen  years.  distlnKulshed 
services  in  the  exploration  of  Central  Africa.  The 
iinfortunntn  Dr.  .^fllttelloel  arrived  in  London  with 
Massari.  from  tlieir  recent  Jonrnpy  across  Central 
Africa,  uudernilncd  by  fever,  wrote  lo  lil»  tnothnr 
that  be  was  about  t«  join  her.  and  in  a  few  bouta 
was  no  more.  Schweinf  iirih  semis  an  account  o!  Ihi; 
a<isaMliiall«ii  of  Sacconl  In  the  Somali  cuiintry,  dining 
his  allem)il  to  reach  the  Wabbi  lllver.  He  wm  cut 
to  pieces  by  five  Somalls,  under  circumstances  almost 
Identical  with  those  attending  Ihc  murilcr  of  Made- 
moisell«i  Adeline  TInnn  by  Ihe  Tnaregs  of  Feizan. 
Uis  servant,  wlio  had  been  chancd  in  tuch  an  event 
to  secure  the  record  of  the  journej,  Htteniiited  lo  do 
so  under  cover  of  tilght,  but  wiks  surprised,  and  bare- 
ly escaped  with  his  life.  Tito  rttcord  was  lam  and 
deliberately  biirii''d  by  a  fakir  of  Ibe  tribe. 
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1'hi-  tiiitc>i'[iii>atr  end  of  the  MnrqiiU  Aiitlnorl  Ii 
known.  UIi  lucccuor.  Count  I*.  Amoncltl,  mora 
happy,  hM  rntiimoil  to  Roniv,  uid  Iia*  n^eiill)^  glrea 
M)  ttccoiini  ot  Iilt  iiit«iiUu'-it!oii  ot  Shoa,  in  south- 
cMlfrm  Abywliiij).  lo  lh«  InlUn gi-ogr»phiM!  ■ocletf. 
TlitH  •ocipty  ia  pulillslilng  the  remilu  at  thn  Italian  ex- 
pedition. An  [iilFmtliijE  account  if  lli*  trMh-wal«r 
Dshes  of  Shon  bn«  alreaily  appeared.  Su1dlie^  tfa« 
French  rxplorer  of  ^lioa,  !^lpelI^■  from  h!>  tcporU  to 
bo  ll»li.B  en  'jrand  KfiffTfur.  iindfr  Ihn  pn)t«riIon  of 
liU!>houii  Uajuty,  KlnR  5tcni'Ilk  II..  liHTiciK  tx^cii  .ip* 
poiuli-cl  to  n  feudal  officn  tamvnliM  between  a  tinron 
and  a  junllcr  at  lh«  peace.  Breniodil'ii  rrrport  of  his 
aclrntllli^  Hnd  cumroerdal  espodltltiii  from  tlie  Fmndi 
colony  of  Obock  to  Shoa  haa  recently  l>een  prlnleil  In 
L' Hiploriilloa.  Thla  reitlon,  though  hut  a  few  >ears 
»lnce  untrmMen  hy  eiviliireil  nit-n.  ofTers  rich  rewnnlj 
totnulen;  and  tbepriviipgMof  ttmji?  hnTn  lately  brrn 
the  ob"*cl  of  Mvely  compctliloii  lietwi-fn  Ihe  com- 
mercial {.■xplorcni  of  invcral  nHtioits,     VV.  H.  Dali„ 


GREEN  MOUNTAIN  HAILWAY.   MOUNT 
DESERT  ISLAND. 

Toe  Green  Moiintnin  railway  on  MMint  I>MCrt 
laland,  Mc.,  Is  lnl«udeJ  fur  pleasuri^-tnii  d.  It  was 
opemled  (or  the  lint  llnii-  durlii^  the  Inst  summer 
scAMMi.  It  is  iti  a  grciit  incasiin:  *  copy  of  Ihe  rail- 
way  up  Mount  WoihluKion.  New  Ilampalitrr.  hiillt 
some  ihittccn  years  a^o.  'I'licac  two  Hum,  and  the 
Mouiii  I(ii:lil  niltray  In  Swiuerlaiid.  arc  the  only 
one*  «in|iloyiiig  tlie  central  cog-rull  ai  n  tiieaii*  oi 
sunnouuting  steep  gvadlciit*.  The  trip  for  toiirhti 
from  Itsr  Harbor  to  llie  Htinimlt  of  <:rer>n  Blountnin 
ii  mailc,  flrst,  hy  wa;i:uiLS  ur  kla^s.  two  miles  and  a 
half  lo  EaKle  Lake:  thence  by  steamer  on  llic  lake 
two  Billei;  and  finally  hy  rail  tiaty-three  hundml 
(«et.  in  which  Inltcr  disiuiice  the  awent  is  tvreKe 
huiidrctl  and  ncvcniy  feet  to  the  summit,  lifleen 
fanndreil  and  thirty-five  feet  above  ihe  »en.  While 
Uie  unule  aremai-i  aliaul  a  foot  rlsir  In  four  feet  mid 
B  hulf  dlsianc".  In  sifiae  places  It  Is  as  steep  as  unc  in 
threes 

Snrveys  wef*  made,  and  the  work  of  eleEiriiii;  and 
grading  wa.i  bi^un.  In  tbc  winter  of  ISH:i-H:|.  In 
April  a  large  fDrco  of  men  waA  einpliifed,  and  the  road 
wai  mmplpied  by  July  I.  The  tncic  i*  not  raised  on 
troitie-worh,  as  if  iiiv  case  at  Mount  Wa»hingloii  : 
inucli  of  it,  especially  on  Ihe  bcnvli-ii  grndc^,  i*  con- 
•iruetcil  on  thn  solid  ledsv.  Wliere  the  longUiidiiial 
llmbrn.  or  slrln^ers.  rest  directly  upon  Ibe  luch.  iron 
bolts  one  and  a  iguarter  Inches  In  diameter,  six  feet 
apart,  nic  driven  ibrouRh  them  Into  holei  drilled  In 
Ihe  ledge.  \V'hcrc  11  Is  tieccaiary  to  raise  Die  siririg. 
«n  aboie  the  vurtaec  in  order  lu  make  a  regular 
luclinaliiiu.  bed-lies  are  used  every  six  feci,  sccumj 
ajeaioBl  slipping  by  tiro  or  three  one  and  a  quarter 
inch  iiuii  bolia  llrnily  Axed  In  iJi«  rear  of  each  tie. 
All  longitudinal  timbers  re'iuired  to  bring  the  liue  to 
gnul*  are  fasteiisd  to  the  bed-ties  with  Iron  bolta  of 
the  tame  sUe.  Tlie  limbers  and  ties  In  contact  with 
the  riick  vcre  carefulli   |ieite>l,  and  lllleil  to  place. 


The  apriicc  llioliee  iie«ded  for  lltia  portion  of  tlM 
work  iraa  obtained  fron  •  fon-tt-grvwili  an  the 
mountain  Itself. 

The  deepen  or  tie*,  sli  Inches  square  and  six 
feet  long,  are  l«ld  upon  ibe  stringer*  at  a  dl*(anc«  i4 
Iwo  feet  fmm  centre  to  emiK,  and  two  eeten-elglith 
ineh  irt>n  bolls  an  driren  inU  UiC  Hriligen,  linn«- 
dinlely  In  the  rvnr  of  each  tie,  tn  groores  In  tlie  tie, 
whicli  arrve  to  prnvent  lateriJ  motion.  Upon  th« 
ties  lie  -T '-rails,  Joined  hy  Bsti-pUlm  and  bolls,  and 
aplked  In  Ihe  uraal  way.  The  rack  or  eof-rall  In 
the  middle  of  the  track  is  made  of  two  angle-irons 
which  hnve  bciirrvii  thera  cogt  of  one  and  a  quarier 
inch  Iron  accurately  rotM  |o  unifnnn  sli*.  ThU 
cog-rail  !h  seeured  to  the  Ilea  hy  two  lag-^erews.  live 
inches  iind  u  lialf  long,  in  every  lie,  and  additional 
ones  al  each  JolnL  Tlie  rack  was  mauufartured  by 
the  Atlautlr  i ron-worKs.  K*»\  Bost'in. 

The  engine  neighs  ten  tuns,  and  «iuhodkis  all  the 
imprutemenls  suggested  by  the  operation  of  the 
White  Mountain  T»ad.  Its  entire  mechanism  la 
douliln,  —  four  cylinders,  two  cog-wheels,  and  two 
driiiiiu-sbafls.  Inlemiediale  ceariiii;  Ijelween  the 
crank-nxlts  and  coi;-whee1s  reduces  Ihe  speed,  und 
increases  Ihe  iraclive  force.  The  cog-wlieel  axte* 
carry  ralrlii'i-wlieels  wllh  pawls;  and  clllier  one  of 
tlie*e  raichet<wlieel>,  in  case  of  aecideiil  to  the  ei>- 
giiii.-.  will  hold  Ihe  train  on  any  grade.  In  addition, 
tn-o  banil-brnkea  on  the  smaller  shafts  may  be  h»> 
itantly  applied  by  the  engineer.  The  n*e*nt  I*  nind* 
hy  Hteuin-pi.'wer;  and  the  engine,  when  hacking  dovn 
the  mountain,  1*  still  kept  In  (orwani  gear,  lliat  Is, 
with  valves  set  to  go  aliead,  u>  that  It  Is  constantly 
pumping  air  lulu  its  lioller;  and  lhl>  air,  allowed 
gnulually  to  escape,  exerte  an  upward  iraetire  force, 
thus  easing  lh<'  descent. 

The  floor  of  the  paisenger  or  observation  car  Is 
adjusted  so  aa  to  be  level  on  the  average  ji™*!*!  "■"' 
the  sides  are  open  to  admit  of  an  tinohstnicied  viav. 
The  car  is  alw:tys  pusliHl  nb'-ad  of  the  en;;ine,  and  la 
pi«rldeil  with  double  lund-btukes.  two  cog-wheels, 
ratchet,  and  pawl,  which  will  easily  control  the  ear 
III  descending,  Ciiaiii.k<  K,  (Jukkkm. 


ANTHROPOLOGICAL  PAPERS  IN  PETES- 
MAa\N'S  MlTTIIEtLUNGEN  FOR  1S8S. 

Ix  order  to  keep  pace  with  the  growlh  of  knowl- 
edge respecting  the  natural  history  of  man.  one  must 
not  neglect  tb«  geognphlcal  ioiirnali.  The  hies  of 
PeierTntinn's  mOUutbtn^en  for  Uie  |kmi  y^ir  will  be 
found  qullc  ridi,  especially  In  ethnn^rapliie  Informa- 
tion. The  following  •ummary  will  guide  to  the  most 
traporlani  contributions. 

Upon  the  subject  of  the  varltliou  of  clli(i»te  In  the 
region  of  Ihe  sonthem  Mediterranean  and  northern 
Sahara,  Professor  PUcher  of  Kiel  holds,  tbst,  in  this 
locality,  n  diminution  of  pn>clpltatlon  has  taken  plooe, 
the  Influence  of  which  on  healtli.  population,  and  tiM 
me<uis  of  living,  is  aasily  eonjoclured  Ipp.  1-1). 

The  subject  of  mandies,  tiutatAU*  lerra  nee  nasi- 
rinbflfjtitfiui,  begelMr  of  (lesilleaeR,  precursor  of  fertile 
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fielili.  iinil]ii'«MITOr0t*iiU<iuilict.  i>  ill si'u»s«il  briefly, 
in  IW  ri'latii'ii  to  unary  and  huiiiim  wcnl,  by  iii»iM.>(!t- 
OT  T.  S<!Lwht  ot  Oldenburg  |pp.  ft-12). 

Therc>R>rchr»ot  M.  lIiliQrtn.SMlai'bueii  and  Tun- 
nan,  ■niitti-Tr«sl  Cbins,  bruuKlic  him  iiilo  cruniniuni- 
catlon  wiLfa  tlie  Loloa.  —  nn  inlerMIIng  trlb«.  wbu 
pn>ii<ul  but  hvt  i>olnu  ot  ngrcRinont  wllli  tb«  Mnii- 
golLun  iTpn  Ipp.  Sii-iSj. 

Dr.  Ilajtvii,  uii  n  Juiime}'  hiliuicl  frciu  tbt'i^atlcoasl 
i>(  D*li,  ill  Suinairn,  otoi-n-cd  carefully  ibo  ItAitas  ot 
ttwcooit.  IliR  Omng-I.ntnnn  at  I.bo  loot-bilta.  and  tlic 
OTBiiK-Kmo,  OnmC'Timor,  »uA  Ori(uj£-*i''>bab,  In  Ihn 
rlclnlty  at  TolnlihAke-  The  writer  dwvlliial  some 
length  njion  their  unllirnpainetry  mid  Uipir  souiitj 
and  iwUnlcnl  cliamciarlMtc*  (pp.  44-A8,  lU-J-104,  112- 
14SI.  H!T-i:i|. 

Mr.  Fr-  v.  ^chmck  haaatldiiilalittkU)  unr  lufor> 
m.ili'iii  ii|)on  tbe  ptopli?  ofColcnnbin.  SoulhAmurita, 
by  [I'lercnc^ti*  to  the  .ViitlniiiHifto*  utid  Kledolltno*  (pp. 
S5-fW.  i*i;i-^i)f. 

A  miiiiil«  il^^criiitloii  ot  lUe  inbnbitanm  ot  tbu 
Jigiiaii  valley,  whlub  !i«ii  near  lliu  4(lth  pnrnllH,  an 
Uie  bonlern  o(  Tnrkiwtan,  l»  glvrn  by  Honvnlot, 
ThcsR  people  »r(i  conslilcmil  by  Hruf^ssor  Kred.  Mill- 
lor  w  «poAk  a  very  old  rmulau  laupiuiee  (pp.  BS- 
lOS). 

The  iLTCheology  of  JullnncliAJib.  the  moil  suiidi«rn 
dUlric^l  of  GrcpniRnd,  fint  tir.iidliHl  1>;  .SiMtiitinpIn 
ISill,  hn*  mora  r«c«ut1y  reoeii«J  llie  uiicnilun  of 
Holm,  who  locatesover  ahiindrrd ruinn of  Svaudiiia- 
vian  d<t«11!ng*,  und  who  Inu  cinminvd  many  graves 
(pp.  137.  las). 

Oorhnrd  Rohlt«  rntMlhC  niimlioi' of  Jowi  in  Africa 
at  4M,0(.X):  Ii>  wit,  Altripnt.  :l-I.OO0;  E(o*l'l-  S.OOO;  Tu- 
nis, 60.000;  Tripoli.  100.000;  Morocco.  200,0U0;  Ui* 
nut  icaltrred  aver  tlio  conllnrnf.  (p.  ;:ll). 

Tiio  nainns  and  localities  uf  the  AfrlcAn  tribes  liv- 
ing on  the  upper  Niger,  in  .Adiuuauii  niid  the  neigh- 
boring rrgloni,  ii  given  by  R.  Flegnis  (p.  £4(1).  Tbv 
Kcompftiijlng  chnri  Ii  an  Rxrellenl  liolp  In  fixing 
deflnltuly  the  locailon  of  each  irllie. 

Dr  Einiri  Bey,  gowrnnr  o(  ihu  e<juniorial  province* 
of  Egypt  In  I^,  made  a  journey  from  J.ailo  to  Ma- 
kmkn,  nnil  In  Iho  folloH'liiji  ypar  pniscciitci  hix  rt>- 
soarcheR  through  Iht-  Mtuliriu  Kobl.  Eniin  Bay's 
travel*  were  mainly  in  ih«  couniry  visimi  by  Pclbe- 
rick  in  l)tn2,  by  Schwclnfunh  In  IdtKi-TI,  by  WII- 
helm  .Imikcri  In  1977  and  I6T6,  and  by  Kckin  and 
Wilsun  In  11^79.  This  cuniinunicHlJuri  h  illnttrntvd  by 
an  exwileni  map.  mid  eontnins  ninch  Ibnt  li  wortlt 
prcKri-Ing  alioiit  the  trlt>t!>  atonic  thf  innl«  |pp.  200- 
30^  $1$-3tV.  4I&-4J8).  l>r.  Junker*  hat  a  piiper  on 
Ili*tr«vel*.  in  tlie  Journal,  and  deiKrilwH  cspecSnlty  the 
A-Madi  Ip.  SSO)  and  the  A-Baranbo  ip.  2Mi)  Hock. 
Frequent  reference!  to  Emin  Bey  and  .lunlicrk  wl|] 
b>  found  In  the  hibllogvaphic  Ji»tt  ol  ibe  Jfitthet- 
tururen. 

The  Rumniii,  In  Istria.  ;irv  called  by  the  Gennnnii, 
Wallnchi;  by  llie  Slav*,  Wlakij  by  tht'niielveH.  Ku- 
muni,  or  Kiin*erl.  Dr.  Karl  Lechncr  devotes  a  few 
pago  to  a  deUTipLiuu  of  th«m  (pp.  2e4-SD0J. 

Dr.  Polakowtkf  makei  the  itniemejit  tliai  Mr. 
Gabb'*  ■TrlhM  and  Ungiinges  of  (.'ons   Kica  *  ba« 


been  published  this  year,  wllli  learned  cjtrinienl*  by 
L.  Femiudei.  ax  a  fpcclal  inpplcment  of  the  t^osta- 
itican  oltlcUl  Ruaitc.  The  author  aIko  •Icucribei  at 
IrnKlli  ft  vlt)!  uf  tbe  Calhoiii;  bishop  Tbiel  lo  the  Ctal- 
I'lpixi,  and  otherirlbesof  ihiBCeutral-Aiuorlcan  state 
(pp.  aoO-30<). 

\a  excellent  example  of  tJirr  appllcailon  of  graphic 
method*  to  antlinipnlngy  in  the  nilionallty  cbATC 
ot  Bohrmln,  dcsl)ti>eil  bv  E.  tiochrvilur.  AnionK 
tbft  facts  bruiuhl  out  and  illustrated  U  tlit-  lillti 
which  the  Bohemian*  have  won  tor  Iwlo};  wnnderera. 
While  there  are  41NI,l)iW'i  lliiheniians  in  AnslnxHun- 
gary  outxlde  <>t  Bohemia,  there  are  only  80,£t0 
persons  in  Ihdt  cotintry  who  are  not  natives  (pp.  321- 
S33). 

St.  T.  Itngoziniki.  TisitInK  Liberia  tn  March,  IdBS, 
i;ive*  a  very  tlaiicrinK  Account  of  lh«  *tal«  ot  afhin 
In  Ui.1t  colony.  Iieaviuu  Ca|>e  Palinas.  he  flailed  tli» 
coast  uf  Asaini.  (oruierly  a  Fr«ncb  colonial  pa«Mt> 
siun.  but  deserted  in  ISiTl.  *  01  all  the  itock*  of  lh« 
ve>t  coui,'  *a\i  Kogojiln^kl.  '  that  I  hate  seen,  the 
.^wlne*r  at.-  the  most  '.■ouicl).'  Tiie  court  and  vil- 
laine  ot  King  .VniHtifu  made  a  very  good  iinpreislon 
upon  tlie  traveller;  and  he  nn*  able  to  aciinsint  him- 
self with  many  of  ili«  cunioois  of  the  |ieople,  espe- 
cially thotc  ciniiiected  with  Ihe  burial  of  the  dead, 
the  taking  of  meals,  fetich  doclom,  and  dunelDg. 
The  Joitnial  ot  Itogor.iniki  conchidc*  with  a  brief 
recital  of  a  vliiil  lo  llJmlna,  in  AthantI,  >ind  the  ati- 
nonnccniciit  .>f  hi*  arriial  In  Fei'nnndo  I'o  (pp.  398- 
373). 

Two  pa  pen  descriptive  of  the  npper*lreamt  of  the 
YMng-tM>Kiang  and  tlir'  T.tw-la  Moiinlaine,  by  N. 
PrJRValski,  m^ke  liiciilental  allusions  U>  ethnologic 
subjects.  The  Je^rei  and  the  GolykB  [Kolii  of  Hue), 
of  Tangut  stuck,  lind  mention  on  p.  n.")!;  and  tlie 
Tibolaini  an;  dcicribed  at  greater  Iciiglti  on  p.  379. 

KolGS  on  the  cnstomi  of  KaGiislan  are  to  be  found 
In  the  communicalion  relating  lo  that  country,  by 
llnghes  and  Mnnxcbl-Synd-Seliali.  especially  on  \tp. 
10t<.  4011. 

Supplement  So.  71  i*  devoted  entirely  to  the  Coa- 
^nck».  It  is  compiled  from  the  work  ot  Chorotch- 
chin  and  from  other  source*,  by  F.  v.  Sicin.  Wnhavo 
in  this  eeia)  an  excellent  nii>noginph  upon  the  ('us* 
Mcks,  commencing  ivlib  a  lirlfif  tffiini^  uf  llieir  hia- 
ti>ry,  HO  far  an  It  is  known,  and  enlarging  upon  their 
present  diaper^ion.  characteriiticd,  llieir  workj  and 
industries,  and  chiefly  their  snelal  and  military  orgnnU 
zation.  I'pon  tln^  tset  ptiint,  carefully  preimred  sta- 
tl«tlc»  bftv^  been  compiled. 

!iuppli.-ment  No.  7S  is  a  report  of  Juan  Mai^a 
Sthucer'*  journey  to  tlie  upper  Nile  region,  Including 
his  ohierralioii*  and  diaeoverles  n|ion  the  walendied 
Iwiwccn  the  Blue  and  tlie  White  Nile,  and  ■'«  the  bor- 
der-line bet  «een  Kiypl  and  Abyssiuia.  Thin  numlier 
is  replete  with  deicrlplionM  of  the  penp1,>  jn  the  dis- 
trict* contldcreil. 

.Supplement  No,  73  Is  a  methudk'&l  Inveiilgatlon 
concernini;  the  cinnamon- producing  region*,  by  Dr, 
Carl  Sehum,'uin.  One  of  the  many  iiacfnl  results  of 
ihl*  study  I*  It*  bcarlnK  upon  ttie  history  of  com- 
merce. 
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SPENCE/t'S   PltSLOSOPHY  OP  THE 

UNKNOWABLE. 

ax  tipoundcd  iy  lirriert  Sptnerr.  By  WlLUAU 
W.  Lacy.  I'liUudHlpkia.  Benimtin  F-  Lacy. 
lesa.    4-I-23&P,     8=. 

Tbis  is  a  work  thnt  nill  intereit  the  «lit<tent, 
of  our  American  civilization  moro  thnn  tbi' 
student  of  philo§0|)hy.  A  man  of  cxtraordi- 
iwrv  keoniiess  and  vigor  of  thought,  plainly 
n  boru  Ajjuculator.  but  ulterly  ignorant  OOD- 
ctTDiiig  some  or  tho  most  elementary  mattcra 
of  pliyairat  science,  devotes  more  than  tno 
hundred  i>»ges  of  iluxe  and  iuK<^ulous  ar^u- 
iDCDt  to  the  tasic  of  rvfuling  Mr.  S|>eticcr'ft 
wcU-known  (loclrinc  of  tlic  unl<nowabltt.  The 
dead  hor«r  i>:  flogged  iritli  »  pei*»ist«Rce  tlixt 
astonishes  the  it'sdcr,  who  ha*  so  oRcn,  ctv. 
tbis,  seen  the  liopclcss  task  tried  without  suc- 
cess. For  the  unknowable  is  once  for  all  bcrond 
Ibe  i«sob  of  barm,  iu  the  nnapproachable  re- 
gions of  the  uumeaniug ;  and  nothing  that  we 
van  do  or  say  has  any  sort  of  etTccl  ou  its 
blessed  ntpose.  One  might  as  well  hunt  snarks 
as  to  n'tiitc  this  jmrtiou  of  the  Speuoerian  phi- 
losophy. If  any  refutations  had  or  could  have 
any  value  for  the  purpose,  wc  could  Dnd  enough 
of  tliem  in  Mr.  Spcnc^-r's  own  wriliMg«  to  eon- 
tent  anybody,  (juitc  recently,  for  example, 
at  the  close  of  au  eftsny  on  the  future  of  reli- 
gion. JMr.  .Spcneer  has  assured  us  that  the 
*  toienliRc  man  '  is  possessed  of  au  **  analysis 
of  knowledge,  which,  while  forcing  him  to  .ig- 
nostidsin,  yet  continually  prompts  him  to  im- 
agine some  soiiiiiuM  of  the  great  enigma  which 
he  knows  euiinot  Ite  solved:"  and  that  this 
saiDC  man,  "  though  Huspecting  that  '  explaua- 
Uon '  iR  a  wcinl  wilhtml  nii'uniiig  when  9])p1ied 
to  this  oUimMl*'  ii-ality.  ycl  feel*  coiuialted  to 
think  there  mu!^t!>c  an  cxplnuation."  So  tlial. 
to  turn  Mr.  Spencer's  confession  into  iitaxon, 
bis  knowledge  makes  him  feel  pretty  sure  thnt 
he  IB  talking  nonsense  about  the  unknowshle. 
and  yet  forces  him  to  keep  on  talking  this  oon- 
itCftM.  And  this  state  of  soul  it  is  which  the 
(loctrinn  of  the  unknowable  expresses  ;  and 
the  sail!  dootrine  Is  for  Ihtr.  Spencer  uot  onh' 
VKTy  flii'iily  religious,  but  also  the  last  word 
of  phiIo»>p!iy-  Of  course,  when  a  man  can 
put  all  ttii.s  into  print,  over  hi«  own  name,  he 
has  re«lly  done  as  much  a*  any  living  crea- 
ture can  do  in  the  way  of  reftiiing  bin  own 
dootrine  of  the  unknowable  :  nnd  we  can  only 
thank  him  for  bis  trouble,  itnt  surely  we  are 
absolved  from  writing  books  about  this  aspect 
of  Mr.  Spencer's  views,  at  all  events,  however 
much  Ilia  other  views  may  be  worth  atndy  or 
tu-et-filaiice  or  refiilatiou.    Such  passages  being 


no  new  tfaiog  in  Mr.  Speucei'q  Imoks,  we 
therefore  look  with  very  languid  interest  on 
lengthy  refutations  like  the  preMOtone,  for  we 
ore  convinced  that  -lomc  doctrines  can  well  lake 
cure  of  themMlrea.  More(i\^rr.  in  itx  fortu, 
tliia  refutation  belongK  to  tlie  [Hist  age  of  con- 
trovcrjiy,  Ihv  age  that  culminated  in  Mill's 
■  Kxaminution  of  Sir  William  Hamilton's  phi- 
losophy,'—  a  time  of  far  narrower  rai^e  in 
philosophic  stndy  than  our  own.  —  a  time  whose 
problems  were  fewer  and  less  niiit(\d,  —  a  time, 
in  short,  when  to  read  one  or  two  bouk*.  und 
to  show  great  Ingenuity  in  dose  logical  lighting, 
might  have  made  any  one  a  match  in  cx-riain 
<ltiestion»  for  even  a  great  adiolar  and  tJiiiikcr 
like  Mill.  Such  diseussionN  we  no  longer  de- 
sire. "Wc  read  more  iu  philo»opby.  wo  go  to 
school  to  more  teachers,  we  think  of  more 
problems;  or  else  we  have  to  be  eonteut  to 
rank  as  mere  amateurs  in  philosophy.  Our 
author,  like  many  other  students  of  Spencer 
in  this  country,  must,  for  all  that  we  here  sec, 
b«  classed  among  the  amateurs.  Philosophy 
»eems  to  mean  to  him  a  very  few  problems  ana 
lint-s  of  thought.  If  it  were  not  m>,  how  ootdd 
he  be  eontt^nt  with  such  a  form  and  range  as 
this  for  his  book?  — a  mere  di«i»i(ation,  close, 
generally  l<^cal  in  form  (save  in  the  jKirtions 
that  touch  upon  physical  science),  abstract, 
dry,  ingenious,  hiborious,  but  in  outcome 
almost  utterly  fruitless. 

Vet  we  said  that  the  book  ought  to  interest 
the  student  of  our  Amerieaii  clviliiation ; 
and  so  it  ought.  Here  is  a  mau  of  no  small 
nativei>ower,  of  no  small  ap|>li cation :  he  goes 
Iu  the  (rouble,  and  doubtIe»s  to  the  expense, 
of  printing  tliia  elaborate  dinputJition  of  a 
purely  tliiioretical  ijUMttcHi :  lie  ap|K-als,  and 
eaii  expect  lo  appeal,  only  to  a  few,  viz..  to 
tlie  special  stixtents  of  philosophy ;  he  appeals 
to  them  witli  all  (he  quiet  aseumnee  of  a  mau 
w-ho  knows  what  he  is  about.  There  is  a  self- 
confidence  in  his  manner,  but  there  la  no 
merely  pretentions  display  of  knowledge  in  his 
book.  His  stylo  is  .Speneerian. — Speneerian 
witli  a  bit  more  of  vigor,  and  wiihoiil  a  liit 
less  of  ae(!uraey  in  form.  The  work  i*  tluit  of 
»  maimer  thinker  who  ban  <'Oniiidered  long  and 
Well.  Now.  however,  this  man  has  Occasion 
ti>  talk  of  the  lint  law  of  motion.  This  law 
\ni7.7M9.  bim.  If  a  Iwy,  he  tells  us.  sots  a  ball 
'(^oing  by  hitting  it  with  a  bat,  he  himself  Is 
ijiiile  able  to  see  why  the  ball  is  pushed  by  the 
bat  so  long  as  the  bat  is  in  contact  with  it, 
but  thcreafVr  Ite  is  perplexed.  Why  doci 
the  ball  keep  on  moving?  *-  Motion,  Iu  the 
absence  of  propulsion,  is  inoouoeivablo ; "  that 
is,  when  the  ball  ctases  to  be  pushed.  It  ought 
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to  stop.  But  ^n<!c.  in  t&ct,  it  keeps  on.  there 
must  b<^  n  cause  for  this  mjsteHous  beliavior. 
The  oftUHe  Uie  autlior  thus  desciibcs :  "  Liuk- 
lu  is  known  of  the  action  of  uir  anil  th«  ctbc- 
rrni  siib»tiuici>,  .  .  .  am)  novel  ax  in  ihc  thought 
of  tticm  ss  cotitinucrx  of  motion,  no  viok'nce  is 
done  to  tin-  cmri-nt  ntni«r»t,iiKiing  of  their  nii- 
turo  by  imagining  thcra  iw  in  the;  act  of  urging 
forward  an  object  pnvploi»d  in  lUcm.  'llie  ob- 
ject cannot  be  made  to  move  irithout  causing 
macb  tliat  Is  before  it  to  move  in  the  same 
direottoi).  fiad  much  also  to  be  dissipated  lat- 
ci-all_v.  Thus  by  opening  a  path  is  resistance 
IcMscncd.  .  .  .  Now  consider  what  must  simuU 
taneounly  titkc  (ilai-e  ia  tlic  rear.  A  space  must 
bo  vacMteil  b_v  thv  objecl.  and  as  i|iiSckly  filial 
up  by  nn  in-nj)thing  fium  all  direction!!  ex 
cepl  that  of  tin-  object.  To  the  conllncm'c  of 
forces  80  formed,  there  is  no  oiiHei.  exorpt  in 
the  direction  of  the  object:  conwqiicntly  this 
direction  they  take,  impelling  the  object  for- 
nfiid  "  (pp.  fiit.  CO).  Thus  it  is  that  the  ball 
moves:  the  air  pushes  it.  Itfollows. of  course, 
that  no  body  would  follow  the  first  law  of 
motion  in  a  vacuum,  and  that  air  not  only 
rcsi«t)i  a  body's  motion,  but  also  helps  it  to 
move;  and  mo,  in  cH>muany  with  the  various 
'  l«H  stable  MubslancvH  that  exist  in  space, 
nnd  of  which,  nn  we  learn.  '  there  niiist  be 
many  besidcm  heat  nnd  light.'  the  air  or  some 
other  gas  form*  the  ncwxwiry  contlition  for  the 
continuaiico  of  any  motion.  Much  mor«  talk 
of  a  similar  sort  follows,  nboiil  inertia  and 
gravity  and  like  traditional  t^nceptious,  for 
which  our  autJior  has  new  explanations,  qnilc 
HK  clear  and  satiafactory  as  the  foregoing. 

Now,  «iioh  passages  illustrate  ihe  truth  that 
Ibe  |ioN»il)ility  of  Keeley-molor  imcslors  aleu 
illnstralea,  a  truth  painful  bnt  indubitable : 
viz.,  that  high  inti'lligcnee.  conpled  with  con- 
siderable learning.  iloe»  ii»  ,vet,  in  our  enlight- 
ened land,  ncilhcr  prevent  a  man  from  hnviiig 
the  wildest  iiotion«  about  the  simplest  innttcrK 
of  elementary  physical  science,  nor  enable  bim 
]>nidently  to  conceal  his  ignorance.  There 
are  shrewd  and  educated  men  to  l>e  found,  who 
will  invest  money  in  impossible  motors;  aod 
there  are  ingenious  and  not  unlearned  men  to 
Ik  found,  who.  like  our  author,  nill  inik  in 
itini'h  confuM-d  and  Ignonint  fashiun  about  ll]e 
simplest  tnalli'i's  of  sicii'nci-.  wliicli  onghl  to 
have  been  made  clear  to  tliern  in  tlicir  .-tchool- 
hoy  dnys:  y«'t  about  other  rnalt<'rii  thi-y  ilo 
speak  like  men  of  sense.  Their  defect.  \»  not 
lack  of  mental  power,  but  simply  grow  igno- 
rance. Such  speech  at  this  time  of  day  is  dis- 
hearlening.  But  jiosgibly  sltidcnts  of  scienc*.', 
and  more  especially  teaehei'S  of  science,  mnr 


do  well  to  consider  occasionally.  !ii  view  of 
such  ingenious  rubbish  as  thb,  what  a  work 
they  have  yet  to  do,  before  the  public  mind  is 
so  well  trained  in  elementary  conee]>t4on»  that 
nonfcnsc  like  the  foregoing  sltall  Itc  not  merely 
non.«cnfie,  bnt  impossible  U>  men  of  our  au- 
thor's intfltigentv.  Gooii  elementary  instruc- 
tion in  physical  science  is  certainly  very  much 
needed  ;  and  here  is  nn  il!u»tratiou  of  the  need. 
—  an  extraordinary  mind,  condemned  to  seem- 
ingly hopeless  error  on  impoilant  <jUCBliona 
of  the  most  elementaiy  sort,  all  for  the  lack  of 
a  few  hours  of  sensible  teaching  in  boyhood 
or  since.  Meanwhile  let  the  case  serve  u%  a 
warning  to  those  who  imagine  that  our  Ameri- 
can public  is  to  receive  usefnl  instruction  in 
<'leme»tai'y  pli^^sieal  acienw  from  the  now  pop- 
ular works  of  the  gn-.nl.  teacher  of  the  evolu- 
tion-philosophy.  Here  is  n  very  good  student 
indeed,  diligent,  logical,  .ind  ingenious.  What 
philosopher  could  hope  for  a  better?  He  has 
carefiilly  studied  Mr.  Sj)encer's  works,  and 
this  is  what  he  has  got  out  of  them.  If.  he 
tells  us.  an  object  wei-e  pushed  into  an  abso- 
lute vacuum  with  any  velocity  whalt'vtT.  we 
are  obliged  by  the  necessities  of  our  thought 
U>  supiMse  that  this  objuet  ■'  would  therefore 
Ik-  .tloppcl  by  the  withdrawal  of  external  in- 
Hueuce."  Sucli,  Mr.  Sp^inccr  may  notice.  Is 
the  effect  of  a  use  of  the  '  univcrs.il  postu- 
late '  by  a  very  devout  student,  who  seems  to 
accept  so  much  of  the  Spenccrian  system 
without  I'eserve.  The  ctfect  of  further  doses 
of  the  'universal  postulate'  upon  our  jHipu- 
lar  thought  In  America  can  only  Ijo  coujeo- 
tured.     Deliver  us  from  It,  mcrciflil  (wwcr^! 

It  is  only  just  to  odd.  that  Mr.  Lacy,  while 
rejecting  the  doetiine  of  the  unknowable,  is  mil 
opimscd  l.(>  the  philosophic  fbundation  of  titc 
[Kixitive  SpeniMjriau  doelriue:>  viewed  gCTicrally. 
.ind  find"*  bis  objec-lions  ■'  not  incompalible  with 
estimation  of  the  ■  Syntlictic  philosophy  '  as 
perhaps  the  noblest  speculative  product  of  a 
single  mind."  We  cannot  do  better  than  to 
leave  the  product  nnd  the  worship|>cr  in  this 
happy  attitndo  towards  each  other. 


GEOLOGICAL  .SUHVUr  OF  ALA  HAM  A. 

Gmlagical  turvej  of  Alalianm.  Hepon  /or  Ike  ^Mm 
I8St  antl  tSSI,  fmbracinij  ii'i  account  o/lht  tupieitl- 
rurat  fralvTCi  of  Ilit  Hale.  By  Edobnr  Allxn 
■Smith,  l'h.t>.,  slnt«  geologist.  Montgoraenr, 
W.  D.  Itm-n,  I,-  Co.pr  ,  1883.     BIS  p.     S". 

TiiR  law  organizing  the  geological  stirvey  of 
Alabama  re<[uin-:t  from  the  static  gi-ologist, 
among  other  thingx,  .t  n-port  u|K)n  the  agricul- 
tural resourvcM  of  the  state ;  and  the  present 
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volunK-  lin«  been  prepareHl  in  obolicnce  to  this 
reqiiireiDent :  it  is,  in  part,  liaeedonirork  uDder- 
taken  by  Dr.  Smilli  io  18^0.  in  the  prepara- 
tion of  reports  on  cotton- culture  in  Alabama 
ami  Florida  for  the  tenth  census  of  the  I'nited 
States.  Ttie  atitpa  am)  tvooUeut^  eiigrnvi^d 
for  the  ceu.tiiit-olllce.  ami  thir  MatiMticH  collw:l- 
i-(t  by  t)i4!  ciiiimirrnlorn,  wvrv  ])luc>i-(l  at  hi« 
dis[kH(nl  for  tlii»  report ;  whik-  the  {;col<^c-4l 
material  t-ollectwl  by  the  stnte  ■nrvey  during 
provions  yctm  »»»  freely  contributed  to  the 
census  report  on  Alabama.  .Snb»equ«ntly  ad- 
ditional worit  has  been  done  by  the  state  sur- 
vey for  this  report:  and  the  resulting  volnmc 
is  most  creditable,  both  to  the  ability  of  Dr. 
Smith,  and  the  wisdom  of  the  stale  in  institut- 
ing such  a  survej'. 

Part  i.  of  the  rejwrl  ia  introdiifitory  in  lis 
(■huriii-Ier,  and  cuiiKiNlit  of  a  general  iliKCutotioi) 
of  IIh^  <Him]KMition,  roo<le  of  forinulion,  and 
properti<'it  of  noil",  and  of  tliv  changes  pro- 
iluecil  by  enltivation.  Thi«  discussion,  extend- 
ing over  one  hundred  anil  firty-lhree  pages,  is 
admirable  of  its  kind.  It  docs  not  attempt  to 
present  any  original  observations :  but  it  is  a 
very  f\ill  and  Judicious  rfaumf  of  the  present 
State  of  knowledge  on  these  topics,  and  shows 
a  much  greater  faroiliariiy  with  thero  than  h 
usually  ex|>ectcd  fiom  the  geologist. 

Part  ii..  which  conslitutes  the  rc|Kirl  proper, 
is  an  ae<''>unt  of  tlie  main  D^riciillural  fealurr-H 
of  Uiu  Hlate  of  A  l.nNiinM.  l-'ollowing  the  ta\i- 
Dlal«(l  resnitif  of  the  ecnsii^  cmniivralion. — 
TUt.,  table  i.,  area.  popiitatJon,  tilled  lands,  and 
cotton -product  ion  ;  and  table  ii.,  acreage  and 
production  of  lending  cro|>8, — wc  find  section  i. 
devoted  to  an  outline  of  the  i)hy8ical  geography 
and  gcolog\'  of  the  state,  and  an  enumeratiou 
of  its  agricultural  subdivisions;  section  ii. 
Saving  a  detailed  description  of  tliese  agricul- 
tural subdivisions :  section  iil.,  agricultural  de- 
scriptions of  tti«  counlicit  of  Alabama:  ami 
section  iv.,  cultural  and  eronomie  details  nf 
cotton-  protludion. 

Par  the  piirpones  of  agricultural  deitcriptiou. 
Dr.  ."^mith  divide"  the  state  into  thrii;  divisions. 
—  a  middle,  a  noithi-rn.  and  a  southern.  Of 
these,  the  middle  divinion  is  the  oldest  geologi- 
cally, and  consists  of  tlie  south-western  ter- 
mination of  liie  Appal.icbian  chain  :  and  the 
northern  is  the  nest  in  order,  consisting  of  the 
southern  termination  of  the  great  Cumberland 
tableland  and  of  the  highbtuls  of  Tennessee, 
tt^cther  with  the  Warrior  eoal-basin.  AVith 
the  execptiiin  of  bottom  and  alluvial  lands, 
tiic  soils  uf  this  ilivision  are  s^'clentary  soils, 
resting  upon  Uic  rocks  from  whicii  they  were 
formed ;   and  both  the  agricultural  and  topo- 


graphical features  of  the  country  are  largely 
determined  by  iIa  geological  structure. 

In  the  southern  divlaion.  on  tbe  contrary, 
these  f(-attiri>a  are  largely  iade|>endent  of  geo- 
logical Hlruclurc,  am)  "  almost  excbisively  the 
rcsiill  of  eroxion  as  (letermlne<l  by  tUlfcrenees 
in  the  niatirrial  of  a  single  fonnation.  —  tbe 
stratiRed  drift  or  Ornitgc  sand,  which,  exc«pt 
in  parts  of  the  prairie  belt,  covers  the  under- 
lying beds  over  this  whole  division." 

The  soils  of  each  of  these  regious  are  very 
ftilly  described,  the  description  being  in  many 
cases  accompanied  by  chemical  analyses  and 
determinations  of  the  moi-e  'Imtmrtaut  jitiyai* 
cal  pro|)enieH.  In  the  middle  and  northern 
tlivinioiis  the  claaailieuiiun  is  cbiefly  geotc^ol. 
while  iu  the  soutlteni  it  is  bas*^  mainly  on  tlie 
cliarueter  of  the  prevailing  fore^ Ingrowth.  A 
valuable  aildition  to  this  jwrtion  of  the  report 
is  a  list  of  trees  nnd  lesser  plants  eharactcristio 
of  the  several  regions  of  tlic  slate,  prepared  by 
Dr.  Charles  Mohr  of  Mobile. 

The  re|M>rt  is  dltistrated  by  tliree  geological 
sections,  an  agricultural  map  of  the  state,  and 
ina)M  showing  the  diHtributton  of  temperature 
and  rainfall  for  ttie  ycnr.  and  also  for  the  winter 
ami  summer  aeiuoua. 


LATB  ELECTRICAL  BOOKS. 

Afmiliii'  Tnt<t$tirfmmlf  in  tlttltieitj)  darf  mayt9ti*m. 

lly  Axnaxw  GkAT.    I^ndon,  JtffwntMtn,  18S4. 

l6i-207  p.,  illustr.    24«. 
NolH  on  rltHrieilv  and  maynrfun.     By  J.  B.  Mvs- 

DOCK.    Hew  i:ork,  Afacmillan.l^.    8-f-lSOp., 

illustr.     18". 

Mr.  Giiav'.«  iKtok  on  nbsnbite  mc:tsurements 
is  the  outcome  of  a  series  of  .tniclcs  fVom  hia 
])en.  upon  the  measurement  of  currents  and 
]M>tentials,  published  in  Naturt  in  lUf^i  and 
1883 ;  it  is,  in  fact,  a  reprint  of  these  articles, 
with  some  alterations  and  considerable  and 
im)>ortant  additions ;  and  it  nmst  be  regarded 
a*  a  moat  uttefbl  contribution  to  what  may  be 
calltil  the  avaikUile  literature  upon  this  subject. 

The  pri-Jtetilation  of  the  systeina  of  euiupii- 
tntiou,  bused  on  the  -to-called  absolute  untta, 
is  clear  anil  aeeuratv.  and  will  enable  the  slu-' 
deuttoobtaiu  a  firmer  grasp  upon  the  uK'tboda 
now  all  but  univi-rsjilly  usi-d  than  can  eairily  be 
secured  from  other  soiini-s. 

The  work  opens  nith  a  liescriptiou  and  dis- 
cussion of  mcthwts  of  determining  the  hori- 
zontal component  of  the  ctnh's  magnetism, 
upon  which  so  many  electrical  measurements 
are  made  to  dei>end.  Mr  Cray  is  a  warm 
advocate  of  the  use  of  small  nusses  in  this 
o|>eraLion,  auggcaling  tlve  use  of  magnets  of 
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tXeeX  wire  on<^  milliiiifltre  in  diamelor  iiiKtejul 
of  IhcMi!  r«uii(I  ill  llie  coiiiinoii  form  of  iiiiig- 
DotomcU^r ;  mxl  in  the  tJelleciioii  ■■x)i<Tinii'iit  he 
uses  tliv  light  mirror  mngnoU  mhk-U  .irt-  fonntl 
in  Thomson's  rcHfcting-gnlvntiiiiiiLUT.  Iti 
siaipUcity  ami  cwnvciiicnci',  bis  iilaii  certainly 
[tOAsesses  many  ndvnniages,  iis  well  as  in  (V«e- 
doui  from  ceiiaio  errora  which  are  likoly  to 
t-KiBl  in  the  use  of  the  more  massive  forms. 
It  nUo  has  the  merit  of  cheapness,  euabUu}; 
anv  oiiu.  at  little  expeose,  to  determine  this 
imporlAiiL  4-lemeiit  with  a  reasonable  decree  of 
accurni\v.  Xeiihcr  method,  however,  is  free 
fhim  iliwadviintii^'H.  to  whiob  the  auUior  direciC!* 
flirthcr  iilli-nlion  in  n  nole. 

This  di8(.HiS:<!i<m  in  folloivnl  >>y  ii  cfinxidi'm- 
ttonoflhe  mcthwi»of  ctlciilsting  llio  (ronnt»iit« 
of  a  coil,  and  the  tons Ir notion  of  a,  »tiindnr<) 
j{ulvanomel*r,  th*  latter  being  dcserihcci  with 
Kiich  attention  to  details  as  to  leave  little  to  be 
desin-d.  The  author  then  proceeds  to  explain 
the  u«e  of  the  standard  galvanometer  in  the 
gra<liiatioii  of  other  forms,  selecting  for  this 
pnr])Ose  .Sir  William  Thomson's  potential  and 
current  gnlvimometere.  The  consiniotlon  of 
these  instnimi-nts  is  descrihed.  and  Ihv  proevss 
of  graduation  which  is  actually  lulopti-d  in 
practice.  While  it  is  douhtlttKs  tnic  that  in- 
struments for  the  nieiuiure  of  curixtnt  un<!  clco- 
iromolive  force  which  sntisfy  nil  the  di-m.inds 
of  the  practical  rlectriciuu  hare  not  yet  been 
dt'viitiid.  Sir  William  Thomson's  unquestion- 
nhly  rank  high  among  tho^e  at  present  in  use. 
Tiic  moHl  serious  error  which  is  likely  to  re- 
«dt  finm  tlielr  employment  arises  out  of  tlie 
cliBDgD  '»\  the  strength  of  field  pvoilueed  by 
tbe  penmmenl  miigm-ts,  which  is  pretty  eertaLu 
to  occur.  Mr.  (Iruy  nuggcsln  several  methods 
of  testing  the  field  of  thv  inagnela  which  fur- 
nish valuable  ehccks  in  their  unc. 

Two  or  three  simple  tests  which  arc  not  re- 
ferrt^  to  will  readily  suggest  themselves  to  any 
one  making  use  of  the  inslrumeiits. 

The  dLseu&sion  of  resistauce-measuremonls, 
althouKh  not  exhaustive,  covers  most  of  the 
ground:  and  especial  attention  is  given  to 
mctho<U  of  measuring  very  low  reststanoes, 
now  a  matter  of  greater  lmix>rtanee  than  for- 
merly. A  chapter  is  devoiei)  to  Uie  measure- 
ment of  the  energy  in  eleclrie  circuits,  which 
indndes  a  valuable  diHOuwdon  of  the  Ihcorj'  of 
alternating-machiucs  and  metUodii  ettKivially 
ndapted  to  them- 

One  of  the  most  interesting  fenlrire^  of  Ihe 
book  is  a  descriptiou  of  several  simple  and 
ingenious  methods  of  measuring  intense  mag- 
netic fields,  suggested  by  Sir  William  Thoio- 
«on ;  and  al-to  llio   use  of  earth -inductors  in 


absolute  meusitivmi^nts.  as  originally  upplif 
by  l*rofusaor  Rowland. 

The  closing  ch.iptiT  is  dcrot«d  to  a  rerj- 
satiaractory  discussion  of  dimensionnl  equa> 
tions. 

A  list  of  errata  accompanies  the  volume,  and 
seveml  errors  not  included  therein  are  to  be 
found;  but  none  are  of  great  importance,  or 
likely  to  mislead  the  reader :  and  altogottier 
the  book  will  be  welcomed  by  every  student 
of  electririty. 

Mr.  Mnrdock's  notes  are  Intended  to  he 
sii|i{>lcnieutary  to  the  Elemcntarv  li-ssons  in 
eleeiricily  and  magtictiKm  by  Silvanus  \'. 
TliomjiAon,  and  consist,  in  the  main,  of  am* 
plilicntions  of  some  of  the  jiroiwsitions  in  that 
work,  with  demonstrations  in  which  a  knowl- 
lodgc  of  the  elements  of  the  ealcuhis  is  assumed. 
Occasional  extensions  and  additions  are  also 
DMidc,  which  add  much  to  the  value  of  the  book. 
It  is  likely  to  be  of  considerable  use  to  the 
student  of  I'rofessor  Thompson's  etementarj- 
lessona.  and  it  may  also  be  used  alone  with 
little  dilllcutty.  Krrors  are  here  and  there  met 
with,  the  most  uotahlc  of  which  are  to  bo  found 
in  the  dt'tinilions  of  tinitn.  originating  (either  in 
gi'oss  carelessness,  or  in  a  confusion  of  ideas 
in  the  mind  of  the  author.  Tlw  distinction 
between  woik  and  nitc  of  work,  or  activUg  as 
it  is  liappilj-  named  by  Sir  ^^'illiam  Thomson, 
is  not  regarded  in  the  definitions.  A  coulomb 
is  defined  as  an  am])i>re  jier  second.  A  watt. 
which  is  activity,  is  dellned  as  10'  ergs,  which 
is  work.  The  watt  and  joide  are  declared  iden- 
tical; although  the  Ilrst  is  activity,  and  tlu- 
second  is  eiievgj'.  The  Joule  is  deliiied  nii  a 
(jnautity  of  heat :  Itie  auggi-stion  of  Sir  W. 
■Stemenn  wait,  that  it  shoidd  be  u  unit  of  work^ 
vcjufll  to  Hj"  ergs. 

Thanks  to  the  etforls  of  the  British  associi 
lion  and  the  inteniationnl  electrical  congress, 
the  nomenclature  of  electrical  measurement  is 
well-nigh  [lerfect :  and  it  is  both  imjiortant  and 
easy  for  the  student  to  acquire  In  the  begin- 
ning clear  and  aecinate  coueeptions  of  the 
nature  and  relation!*  of  the  nitila  involved. 
Is  there  not,  however,  a  tendency  at  the  prosimt 
lime  III  ovenlo  the  matter  of  ertrating  and  nam- 
ing units?  Too  many  will  <!omplioale  rather 
than  .limplify  procesaes  of  (!omput.«t.ion.  The 
use  of  'joule  "  does  not  seem  to  be  nltogelbor 
free  from  crlticbm,  on  .leeount  of  the  fact  thai 
the  same  name,  or  at  least  the  initial  J.  has 
long  been  in  use  as  the  symbol  for  the  nieelian- 
ical  equivalent  of  heat.  There  does  not  ap- 
jwar  to  l>e  any  good  reason  for  making  a  unit 
of  the  current  which  will  evolve  one  cubic 
centimetre  of  m(-ced  gaMs  |>er  minute,  and 
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citlling  it  n  '  jscobi,*  ns  all  <lcrirr<l  ODits  shouM 

til-  rclntpil  to  the  Tiinflniiiciital  (iiiit§  of  length, 

ran»,  and  time,  through  siiii|>lc,  decimal  ratlm. 

There  ih  daiij(or,  io  fact,  of  lh«  stntple  cle- 


gaDoc  of  the  nlisiiliilo  *y«trm  Iwinn  d«troje<I 
bv  cxwssivo  oninnM-ttlnLioii :  and  It  Is  well 
oiioiigh  Ui  niakt'  hiuto  itluTrh-  in  adding  to  what 
btitt  alrviulv  Ix^-ii  i|<>ih'. 
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OOVBBNUBNT  OBO&NIZATION3. 
Owlogiial  eonij- 
Fatn)«tnto;ts.  —  Pittt.  U.  S.  WilliiniB,  froiu  h\»  pre- 
liminuy  uuily  of  ihv  ipeciinMii  lie  c«llcei«i]  during 
iMl  »«i»<>n  ill  GonMee  niid  Wyomtiiff  cniinlka,  N.V,, 
(roDi  ihe  fi«Tip»pi!  xlutn  anil  PorWjcu  fnraiAtloiL*, 
rciicliM  'nmn  liileivicitig  cuiicltigioiis.  He  is  cun- 
TlnccHl  thHt  Die  black  thulca  vrliich  appear  in  the 
luwer  Purln;^  of  Ihii  region,  and  rnnllnuc  to  ■p|>oar 
u  Ihln  lonrii  up  Io  n  point  ]ii»t  brlov  tliti  Parl*c« 
uuiiinotio).  r«jirew.'iit  iuHrt'l]r  an  iiilemiptMl  t'Onlinu- 
*ti«il  of  the  <Itpoftiis  called  Ihe  GeiiMce  sUlc*.  Aflcr 
Ui«  typical  (Icnpiop  tIniR  nu  tIcpiMltPiI  lo  (oni<:  eon- 
*ideniblR  ihli^hnns,  the  Poriaei-  fsiiii*  iniute  Its  ap- 
pnkMncc  En  ilie  »vU.  blue,  Hr};1ll)iceo<»  abale*.  A 
hnnitreil  feet  higher  unuilier  blnek  *li>l«  appean  of 
•uveral  f«t  lIiickiiMB,  and  Ibcn  oIItc  «hAle»  come  In; 
and  for  icTrrnl  hiinflrril  lei'i  IIiId  ulii^mnilon  con- 
tlnuRf,  the  lil.tck  tli.iles  becitminB  thinner  with  each 
rapecllioii,  HndcoTil.iininsuniJKreaiiiii^aEuiiuiilot  iui- 
I>urii7,  «i  1  ice t>u>  anil  aiglllftcpoua,  *a  that  in  Ihe  upper 
part  ilicrv  arc  only  ilark-gnf  banilii  or  (tmah*  of  ihi^ 
olive  tlinli'i,  wltli  flne  paper-like  lajert  ol  M^trV.  Tbe 
earlier  Portiiee  Mack  ilalea  bear  Ihe  same  fauna  as 
Ibe  Genpspe.  but  llie  »|i€!ciincni  arc  fewer,  Althou);h 
ibe^e  black  ulalni  urn  InlrmlrAillled  wlib  tha  olive 
*hA]r>,  iliej'  rtn  not  contain  the  Porlaeo  fauiiA.  It  b 
«onGne^  lu  l>le■.|^Lrl^  layers,  and.  bij;her  up,  to  Iheblti- 
i«li  argillnceuiui  »lial«».  Scar  the  lop  of  the  Portage 
(crlrs  the  innditDnnt  eomc  In.  Thi^y  nrc  of  a  light- 
gmy  color,  and  are  (c^ni^nttly  cilcarwim,  Tliey  fre- 
quently hate  a  petroleum-Uke  oitor.  Wirti  ibein  the 
Chenitui^  fauna  is  awodaieil.  Tlie  lowest  ob»en-«d 
appearance  of  ihat  fauna  van  In  .lara  lownnblp, 
WyomlnK  eoUQty.  Id  the  tnl  of  Oie  eray  xands  lying 
jiUt  atmie  ihe  last-ob«erveil  black  lone,  which  nas 
biluminutis. 

Profes>i>r  Wlltiam*  a1«o  say*  that  (drir  Intermilnic 
fealurea  have  b*en  rev-ileil  by  Ihe  «ndy  of  a  large 
Mrlea  of  Hpeciniens  of  8pirifera  niesucostalis  nalt. 
In  Ihe  reprenenlalfves  of  Ihe  speclea  from  Ihc  upi>er 
Devonian,  Ihere  Is  a  nrll-iloveloiiml  meillan  wptiim 
In  the  venlrrtl  valve,  an  In  Iho  ncnini  fipiilfTiiin:  liiit 
tbo  pnnclalo  cli.tmcTci'  of  tlie  »hell  of  [)i»l  Keniu  bat 
not  been  obserred  in  any  nf  Ibe  tjierlTneiis.  The  lou-rr 
form*,  at  its  first  sppcatanci-  in  the  Ithaca  t'roiip,  very 
rarely  show  any  trace  of  Ihe  fcpt.um.  As  far  aa  Pnv 
tensor  Willhimt'ii  i~xaiiiinatlon  lia«  gnae,  he  tlnJt  Ibat 
the  median  «eptuui  it  more  fully  developed  and  more 
generally  present,  ibc  blshcr  up  tti«  apeelineni  am 
found.  In  liamiony  with  Uil«  otwerrstlon  la  the  ref- 
ereaee,  by  Mr.  Wbltfleli).  i>(  ■  slniilai'  apeclnien  from 


Wisconsin  (Geol.  \Vl«cr>li*ln,  <r.  .1.121  la  SpirifPrtna 
under  ilic  name  of  l>|>it1ferina  if)  ik-tac. 

SIATB  INSTITOTIONS. 

B«*-Totk  itaW  MTTty. 

HatnfaU  </  vit»tem  iVeuj  Yvrk.  —  To  aMenain  how 
much  waler  ia  likely  in  dSflerent  ae»»">ii*  to  Bow  off 
of  the  stirroundInK  waler»hed  into  Oak-Orehaid 
Sivamp.  It  «-a»  necessary  V>  uady  «lth  grejil  care  the 
r>liifallot  tlie  vealern  part  of  the  siat^  for  ihc  put 
llfly  yean.  Acaiefol  nnalyaiina4  thereturti made  of 
observations  taken  at  liochcatrr  tiiiiwrsity  sliicie  1880, 
and  by  tlio  U.  S.  (iRiial-uTvke  ai  llnflaloand  Itoches- 
ler  »lnce  ISTVi.  The  rCMili  uf  ihi*  <liecii"lon  of  tbe 
Kochealer  rainfall  Is  qnile  remarkable.  II  !■  'Iioirn. 
■bat  from  IS3(J  lo  IfiW.  during  the  very  period  wb«i 
Ihe  woods  wrre  l>eln;  eul  otl  fium  Ihc  wcslrra  part 
of  llle  *Ule,  Ihi-  riinfall  steadily  InereaRpd  from  a 
lue.iu  annual  precipitation  of  m.1  inches  li>  .IS  Inehe*. 
The  avern^e  was  ;i*  Indies.  Krom  1MB  lo  l!SCI  In- 
clualve,  there  w.-is  Ibe  grcntnt  average  rainfall  known 
for  a  tlmllnr  pnri.irt  In  Hist  locallly:  ll  waa  SS.TS 
Irichea.  The  |rrea(<.-<it  recvnied  iiioatlily.  ilally,  and 
sprlii-  rainfalls  uceurml  between  I8T0  and  1^<. 
This  decennial  period  is  tlierefore  ■  safe  one  from 
whicli  lomtlmaii-  in.'Utlmuni  amonnu  of  naier  likely 
lo  be  disclMfged  from  watenhedt  li>  the  western 
IKirta  of  the  Mate;  but  towns  whoae  future  water- 
supply  is  estinuled  froni  Ihe  amoiui I «  received  hiUi 
lakes  or  alreiuna  •Inre  1H0i4  may  fitid  lliemtetrra  very 
abort  of  water,  If  the  nieaii  annual  preclpltatlom 
•liould  decreaae  to  llmt  of  Ihe  iieriud  from  16W  10 
lJ4i!.  Long  periods  of  small  average  ralofnll  will 
doubllaai  recur  In  Ihe  irninn  near  IaVc  Ontario, 
The  city  of  I(ache*ter  should  be  pie|>ared  (or  n  lime 
when,  for  ten  year«,  the  average  jiivld  »f  water  from 
its  prcMinl  sourco  of  supply,  the  basin  of  Ueinlook 
I.nke,  may  amount  to  only  il>rep,it"aners  o(  the 
average  flow  from  ISOB  lo  ItSt. 

(JuantUg  </  lontn'  naporalfil/rom  rarjou*  teattr- 
shciU. — Wiilc  the  mean  rainfall  of  ibis  region  ha* 
Inerraseil  during  the  piisi  flfty  years,  llie  summer  How 
of  Hie  itrftain*  Iiaa  greatly  diniliilkhed.  This  la  due 
partly  lu  tlie  lusa  lA  tvliiininjj;-|»>u'er  in  Ibe  eronnd, 
owing  lo  the  mnaral  of  tbe  soft  furf*t  mould,  which 
in  former  times  readily  absntbed  (be  rain  and  melt- 
ing Hiowa,  and  so  prnventnl  llicse  Invahiable  watera 
from  riittlirnK  od  and  watting  ilieniMlviii  In  dainic- 
live  flooclH,  and  piirlly  lo  Ihe  enoniicit*  IncruaM 
in  evaporation.  The  proportion  of  rainfall,  which, 
owing  lo  evaporation,  la  loat  for  use  In  iprlngs,  lakes, 
uid  icrfiarof,  li  known  to  but  Irv.    In  the  special 
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rwort  will  b«  found  t,  ctillevUon  of  ubMrvations  on 
«fapontion  In  thia  counuy  and  Eurupc  Tlivy  nhuw 
llUktlu^e  riTAT*  ret?'elv«  hi  t]i«  mnin  ehainicl*  leldoiu 
moni  than  one  quarliT  of  l1te  avcra^  nnmuiit  tliAt 
falU  on  tlinlr  wainnhiMlt.  The  reiDsinlug  three 
quarUtra  is  evapomiiil.  On  moall  wBi*r»lied«  tUe 
IiroporliuTi  of  los*  from  rvaporallim  l»  rniinll.  The 
Kvi-rase  fl<*"  Inio  Cruij.n  Lake  i*  ahoiit  fifty  per  cfiiil 
of  the  avcritjiq  ralntAll  uii  th?  i^lheriug-gruiiuiJ,  the 
area  of  nhii^h  is  339  Siguaru  iuilr». 

The  amount  of  water  flowing  from  Cochlluatc 
Iiak«  wnlcrthci).  of  1(>.7G  minaro  niil<us  l>. "» tlK*  avnr- 
agc,  (oriy-livi-  jwr  cent  of  thai  whioh  falls;  Iml  tbp 
proporllou  varies  gr»Uy  (rom  year lo  year.  In  ISOC 
only  twiMily.flvc  p«r  cnni  of  tlip  ralnfnll  fiownd  into 
Ihelaku;  whlli'lii  IHJT.witli  alinoit ilii'iamomlntali, 
acvenly-fiiiir  jior  cent  of  the  prvtipilatioii  eiilerail  Uie 
Isko.  1'h>.>  (tlHi-Ttriivu  in  tliF  amount  evaporated  lu 
18<W  over  Lliat  of  ISl"  wai  «iuivalcnl  to  a  diFpth  uf 
thirty  iiirlii-t  of  irator  ovnr  Hie  wliole  gatlicrtng- 
Erouii'l.  Kxpvrlinoiits  mifk-  in  Denntarli  aiid  Kiig- 
laiid  »li»u  that  the  mean  annual  rvaporatloii  froui 
*oll  and^avt  landUfrom  twrnly-»la  to  thirty  Inclics. 
or  from  n[ty-*lx  to  >i!ily-»*voii  jwir  cent  iit  tlio  rain* 
fall,  Tlic  lahlM  of  rainfall  and  How  of  the  Sudbury 
IClver  ^111(1  Cui'liltiiale  I.nkc  show.  nlui.  thai  the  buiii- 
luer  ('vaporHtion  amount*  to  eighty  per  cent  of  tlie 
raiufall  un  thivic  baaini;  and  That  [n  .March and  April 
all  the  rainfall  may  How  ofT,  t'^ellier  with  a  large 
amount  of  water  from  mtdllnc  ^miw  ai^oumulal<<d 
during  the  winter.  Tlie  Sudlmry  Itlvvr  lublo  tlioir 
lliat  on  lliJB  wat«nhad  Ihn  io»  of  water  l>y  rvaporn- 
tion  bctwi-RU  May  and  l>Dceniber  i«  (mm  tliree  to 
four  timet  the  ■inantity  lust  in  spring  flooda. 

^ec(  ■•f  teoodf  on  the  fi'im  qf  tl.rcamii.  —  Tile  farts 
given  jirovc  tliat  evaporalloii  from  the  ground  is 
the  mo»t  effpotive  cause  conlrvlllni"  the  summer  and 
Autumn  llow  in  uur  nireama :  therefore  whatever 
l«Dd8  to  ri^Lard  evaporation  will  Increase  Hie  siiiiimer 
How  of  iprlug*  and  alrr.^ina.  'I'he  gitiat  [immniers 
of  evaporal|i>n  are  Leiat,  drvnew  of  alniospliere,  niid 
wlnil.  Woods,  eipui.'iulty  wlien  the  trees  aiv  targv. 
act  In  lliree  way*  to  preTent  evaporation  from  the 
ground :  they  keep  the  i>iirfacn  eool,  the  atmosplinre 
molil,  and  ilie  lower  stratum  of  air  so  allll  that  the 
|>owerful  dryiuii'aotion  uf  the  winds  in  felt  cumpani> 
tively  liiilc.  The  amount  of  water  irhkli  will  be 
lost  from  wiy  wntnrstii^l  liy  the  removal  of  tlia  woocli 
muii  dejieiid  un  the  steepiiess  uf  lis  alopivi,  the  vhiir- 
actor  and  rleplh  of  auU,  tiiid  the  nature  ot  llio  under- 
lying rockf. 

The  greater  part  of  the  basin  of  the  we«t  branch  nf 
the  Qroion  Klver  Is  wooded.  Itn  area  Is  about  twenty 
»quare  mile",  ll  yielded  for  fi)ur  years  an  average 
flow  of  ^isty-lh^ec  per  cent  of  the  ralnf.ilU  Tlie 
mean  pn;c)pliaiion  w*^  W  iiidi*s.  The  jearly  evap- 
»rat<on  nas  at  follows:  15  indiM,  II  im^het,  23.6 
iuchev,  lA  inches.  The  Sudbury  River  baiin  In  Mvt- 
MchiUMtta,  eon  lain  in|t  «evenly-eight  nquare  miles,  la 
woodod  over  only  from  oni'-iixlli  to  ono-i'iglith  ot  ita 
area.  From  l,S75  to  tSTli  Inclusive,  the  mean  annual 
rulnfall  was  47.i  Inohci,  and  the  anionnl<  of  wainr 


tost,  prliicipally  by  evaporWIon.  were  26  tnclios,  SO 
inches,  ll>  inche*.  ZT  fucbei,  SS  Inche*.  TIio  Cocliit- 
uate  haaln  is  only  partially  wooded,  il^  avera|;e 
rainfall,  liO  Inched,  Is  about  the  same  a*  I  be  Weal 
Orolou  and  the  Sudbury.  TIip  aversjio  yoarly  loa* 
from  the  watershed  is  27  liicliea,  while  in  eerl&ln  cane* 
the  evaporation  nloni?  mu»t  have  exceeded  36  inchei. 
The  WcJit  *;rolon  appears  lo  yield  In  iti  flow  some 
cidhleen  per  oent  more  of  the  rainfall  than  the  other 
wateraheils  mentioned :  hut  l)ie  diaeimllnrlty  In  thetr 
topography  and  geoln^-  makei  it  iinposslble  to  My 
how  larue  a  part  the  woimIj  play  in  the  differences  of 
flow.  Vet  ihe  resull  bear«  ont  llio  onlinary  rule 
deduced  frf'm  observations  taken  In  Kuropi%  that  the 
averai;e  Doit  in  slreains  drain!  ni;  wooded  and  swampy 
basins  win  be  (n)m  sixty  to  eiglirv  ptT  cent  of  Uip 
lueau  rainfall,  while  those  draining  walersbeda  of 
undulaliuK  pasture  and  woodland  (icni'rally  rendvc 
into  the  main  diannel  only  trrmi  fifty  lo  »event)  per 
cent  of  the  mean  rainfall.  Shoidd  Ihe  rule  pror* 
applicaldf  In  IhU  country,  the  .ivenme  IneiroM  of 
evaiMiratioii  by  tlie  removal  of  woods  tmni  a  illstrlet 
may  amount  lo  ten  per  cent  of  the  annual  nilnfall. 
This  loss  will  occur  mainly  In  inmtner  and  autumn, 
so  th.1t  the  flow  diiriiijt  ibis  sea^'U  will  l«  dlminlslied 
in  far  greater  raiiu, 

With  almost  equal  ralnfalli  I33.&  and  80  inch**}, 
more  than  two  and  a  half  ilniPi  as  much  water  I&3 
inches)  ll'iwt  from  llie  wooded  basin  of  the  West  Cm- 
ton  as  is  disciiargeil  from  tin-  cumjiaratively  unwoo<lcd 
watershed  of  the  Sudbury  Rlier  (2.0  inches!  I>elw«en 
dune  1  and  Nov.  I.  I»nrlng  Ihe  remainder  of  the  jwmr 
the  dlBcharge  from  tliw-e  two  walertheds  \*  a3mml 
the  same.  These  ivsulis.  beiti'i  ilerUieed  from  only 
four  years  of  observation,  would  be  niodlned  by  fur- 
ther ineasiirflment,  Thp  great  difletence  in  llie  Bow 
from  Uiese  Iwo  baqins.  since  il  Is  Kliown  lo  occur 
biitweeii  June  and  October,  Is  undoubtedly  due  to 
a  differencn  In  the  amount  of  water  evajiorjiled ;  and 
this  i*  only  jiartly  accounted  for  by  dlfferencei  of  lo- 
[Kigraidiy  and  soil.  The  wuoils  an'  surely  playing 
an  important  part  in  inBlntaining  llie  soninior  flow 
of  Ihe  Weil  Cfoton.  Culling  tlieni  off  niiuht  *»*lly 
reduce  the  sumnier  and  autumn  How  twenty-live  per 
cent.  While  it  must  1*  under't«>i>il  Ihat  the  facts 
are  too  limited  to  luse  any  Hual  rcAulis  upon  ilmn, 
yet  they  Indicate  the  probability  thai  the  suninjcr 
and  autumn  flow  of  (lr«am*  may  be  reduced  In  vol- 
ume twenty-Dve  per  c«nl  by  culllxtc  olT  ihn  woods 
from  their  watersheds.  If  the  summer  and  aiiiuran 
Hows  In  Ihe  upper  Hudson,  the  Mohawk,  and  the 
Black  Klvvrs,  were  lessened  twenly-llve  percentfrom 
their  present  average  I'oluuie,  the  navigation  ot  ibe 
lludson  and  the  canal  would  be  doubtful ;  and  cer- 
tainly Ihe  lo«s  In  hydraulic  power  formanufaiHuring- 
purpot^s  would  be  vi?ry  gfoai.  While  Ihe  [wople  of 
Xe«-York  City  are  wisely  laklng  an  acllve  In'ereM 
in  the  protection  of  the  nortlieni  foresl,  they  nbould 
_not  forget  that  tlie  preservation  o(  Uie  woods  on 
the  Croton  WBt*r*hed  Is  of  great  Imporlanee  In 
luajntatning  the  summer  water-supply  uf  Ne'x 
York. 
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M»mt  It.  —  ProfutaorTliouiui  Mt^i^lisii  maduacoitii- 
ntosltttioii  iipaii  a  root  laid  to  be  tlint  uf  Coniuu 
muculaluin,  wtiich  iraa  bo  rimlRnily  polsonnii*  a»  to 
lutve  qiitckli  caiued  Ui«  death  ol  h  nunilKr  at  cMl- 
drnn  ivIik  ti.-ul  faIi'D  of  II.  In  ci>iist'(|ii<^iice  of  tli« 
nrlty  uf  Cutiiuni  in  tii«  u«igbborliuo<],  lie  wu Indined 
to  believe  tlie  »peci««  tu  b«  Ckulum  naeulatani,  k 
common  IochI  |iUiit,  the  root «(  wMcli  membloalhat 
of  Cotiluiu.  but  !■  notRo  il«Rse.  li«  prDi>o«i!(l  plsiit- 
ioK  tbe  routs  villi  »  tI«w  to  luuhiii;;  u  furtber  rupuri 

00  Uie  *utijnct  lilioii  the  lunvcn  jre  mlHElentlx  de- 
veloped to  place  tbe  (pncltlc  rb.tntcERri  hpjMnd  qu«. 

Hon. Mr,  Edward  PotC»  Mated  IbM  tb«  ateui»  of 

Umatelln  graollln  ou  tbe  ilri  »pon[«-eru»t»  recently 
colleciml  hjul  jinnuinateirafter  being  planed  In  k  life. 
OMC,»hoii'iag  [bit  life  per»1jil«  ill  Ihett^'nii  during  the 
wlnWr.  Slid  maket  ilaeit  maiiifMt  iu  tlw  aprlug.  He 
had  (oiuid  It  ■omrwhM  difficult  lo  work  out  [lie  corn- 
pleie  life-hl«tory  of  the  polyii.  in  coii»i!qu(aicc  of  In 
being tho  pray  otaevernlnu'idntpd  fonnt  of  Urn.— 
In  a  paper  on  tbe  ruroiin  .>r  Ihntclilni!  am  of  Uakou 
and  Colorado,  tli*  Kkv.  Dr.  II.  C.  McCook  recorded 
Itw  findlnii  of  tbu  bills  made  by  the  apeet<4  on  Ihn 
enUra  rolling  prairie  lying  between  the  Chnyeiini-  and 
til*  James  Itlver*.  .Speelmrin*  of  tbe  itiwct  bad  nlim 
been  aeut  to  liiin  froiu  Iowa  Uukli.  iii-ar  Leiulvllle. 
taktiiifroin  an  i>l<?valiuuof  ll.:MXI  feet  above  the  level 
of  the  ■na.  In  Its  power  to  reilut  the  vigor  o(  IIM' 
wlnior  ;it  high  elevation*,  thi*  Am>?ricaii  form  te»eni- 
ble*  tbe  Formina  riifa  of  Swllierland.  which  is  found 
ai  far  iip  llic  Aip»  iw  Ihti  line  of  vegetation,  (artliw 
progreai  lioiiig  apparentlir  limited  by  the  lacb  of  res^- 
tahl*i  growlh  ratlntr  than  by  the  cold.  Tlwy  may 
therefore  be  roclcon«>d,  both  on  thli  conliuent  and  in 
Eunipe.  iM  among  the  mo*t  liardy  of  tli<  anl-fauna. 
and  bcjt  ailapled  to  contend  wltli  acrnrlttea  of  cidd. 
Their  mil"  In  Dikotn  .ire,  for  tlie  most  pari,  cuuicnl 
cteTalioni  nomowhiit  llutteiied  at  the  top.  Some 
{■roMnt  tbe  peculiarity  of  a  iqiiare  bnxe,  glvliiK  tbp 
hill  the  appearance  ■>(  a  pyramid  with  a.  miindod  top. 
Their  beigbl  raiiges  froni  ciKlil  incbei  lo  ii  foot  and 
a  hair.  Till-  l.ir)[«at  ntoiiud  observed  wiu  found  near 
the  •iinimli  of  tbe  ftf  Paw.  It  won  o  conical  heap, 
four  feel  long,  and  about  one  toot  higih,  ami  lookeil 
like  a  small  haystack.  In  conteqiienci-  of  ill  being 
covered  or  iliarplifd.  In  i^oinnioii  wilti  all  the  others 
about  l>n«d«ille  and  in  Dakota,  with  blta  of  nood  and 
broken  "prip*  o(  pine.  .\»  the  r.olony  Inciwuics  Ita 
iiuinbeii.  and  Ihe  neceuiileii  of  inteniat  douiealic 
economy  requ)r«  ib«  eiilareemi^iit  of  tbe  tormicarlea. 
tb«  nci^v:lt<^d  toll  it  brvugbi  up  and  liild  on  tha 
thatclilnz.  In  couneof  lime  a  new  root  of  chip*  and 
clipped  c''nD  is  orerlnlil;  and  ihiM,  In  tli«  ordinary 
growth  ol  a  mound,  liiriir  would  lie  an  allernMiou  of 
earth  and  vrg<-table  mbsianoe.     Tlie  niarringe-Ilight 

01  Uic  fipecii-N  lake*  place  In  the  *prin!t,  with  the  Hret 
kp|iearaiice  uf  vegctattani  and  the  twarro*  are  a 
•ouKc  of  aiiiioyancfr  to  the  workers  iu  the  fleld«,  al- 
thougli  they  ij.t  o'li  set  anfiry  aivl  rmh  at  parlle<. 


aua«kin)i;  tlwiu.  a»  ht*i  do.  Th*  annoyance  produced 
by  aticli  s<rarma  U  mora  than  compensated  fur  by  a 
cutlotti  imectlvormu  hnWt  of  tlie  aula,  •>f  which  the 
(cttinra  avail  themtelm  lo  rid  t)i«ir  clothing  of  ilc«. 
Oannenia  »o  infocied.  left  in  ihc  Tlcinlty  o(  Uie  for- 
mic»l«t,  are  quickly  and  perfectly  clnaaed  of  both 
paraaltee  and  eggs,— a  fact  which  wai  fonneriy  well 
known  to  tbe  Indian*  of  llw  plaliu  an4  U  old  plo- 
n«en  and  eampen. 

Batsnl  Klnot  awodtilai.  gtiMa  IdasA. 
Jiareli  S.  —  Mr.  Ser.liiiaen  ivail  a  paper  <i|H>n  fpna*, 
giving  a  deacrlpiiOD  and  hiftoiy  of  tbe  principal 
■lonea  lued  aa  i,-eins,  with  »pe«lni«na  to  Itluitnte  the 

iiotea. Mr.  Leiig  read  a  paper  upon  lli«  Coceinel- 

lldae  of  Staten  Iilaml,  of  which  he  recotited  elsTen 

specie*. Mr,  llolllck  remarkeil.  that  uumorou* 

■peciraen«  of  th«  cuiniuon  seal  I  Phoca  eoncolor)  had 
vlsiteil  tlie  sbores  of  Slaten  liland  dnrlnti  the  paM 
month.  It  not  ill>lurbi'd,  Ihey  would,  no  doubt, 
again  return  to  the  loi-allty.  and  icmaln  penn*n*nlljf 
wilh  u«,  as  do  tbe  sua-lioni  on  lb<^  '  ual  rock* '  of 
Han  Francisco  barbor.  where  tlicy  are  protected  by 
law,  Tbe  upe.iker  nlpH>  remarked,  that  a  eingle  epeel- 
mcn  of  111!'  HTful  northern  diver  fColymbui  Corqna- 
tu»)  had  been  noted  in  the  bay.  not  tnr  from  i!in 
8lateii  Island  sbore. 

BiBlocical  wci*ty,  WiiUa|tM. 

.VorcA*-Dr.  J  .H,  Kidder,  U.S.N.,  exbibilcd  ipe- 
cimens  of  Bacillus  iuberculo«ns,  and  mimmarUed  the 
eiisling  nUte  ot  knowledge  and  i>plTiioi'<  enncernin^ 
iu  relation  to  tuberculoiU.  Dr.  D.  E.  Salmon  calleU 
alf  mion  to  the  claims  of  Touitalnt  a)  ihe  discoverer 
of  Microcuccut  in  tubercniosi*.  and  remarked  that 
tile  n^latlon  of  Koch's  B,  lubercuiosii*  lo  tlie  dUeaae 
U  not  yet  certainly  a«ci-rlBlnc*l  to  be  more  eeHiitlal 

than    that  of  Micrococciw. Dr.  D.  E.  Salmon 

exhibltod  specimens  of  int«'clio««  tuberculosis  from 
cattle,  in  which  he  bad  been  able  todlscornr  no  traces 

of  bactllua. Mr.  C,  W,  Smiley  read  a  paper  on 

wbal  Heh-ciiiturc  ha*  tint  lij  occomplitlu  Flsh-ciil> 
ture,  be  remarked,  eannot  be  expected  to  perform 
what  I*  impouible;  namely,  to  nil  ifae  walcra  of  a 
contineiit  to  overflowing  wl lb  an  inexbau«ilble  sup- 
ply of  li*b:  on  the  contrary.  It  will  hate  to  [inl  (ortli 
the  ulmoet  effort  to  prevent  tlie  enllre  annihilation 
of  tlie  rinh-supply  through  Uie  UBeonirollabte  activity 

of  the  Gsheruieu. Oa.  Mai»]iftll  Mcllonald  read 

a  paper  on  the  Influence  ot  teinpenuure  upon  the 
movein'>nta  of  Hsh  in  rlTcrs,  In  which  the  fluctuation* 
of  the  catdi  ol  shad  in  the  Polom.tc  In  I^l-S3  w«r« 
cxplatnod  by  raference  lo  Ihe  oryiiig  ieniper»t«ro 
ot  the  WAtera  of  uceaii,  bay,  and  river,  al  the  lime  of 
their  anadromoiis  moven^nt*. 

March  St.  —  f^\.  Manhali  M.-Dauald  exhibited  a 
chart  allowing  the  natural  and  rwtricieil  rivar-dUlrl- 

butlon  o(  the  ahad. Dr.  II.  W.  Sl.uf.-ldl,  U.S.A., 

ottered  eome  remark*  on  the  patella,  detcribliiK  tbe 
l>04ilioii  of  this  bone,  which  lie  eoiialder«d  to  be  a 
true   sCMinmd   tn   varlout  form*   ot   mamm^ii  itud 
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blnb.-— Mr.  Kriioyn  llildiciwb  I'xhlblltsl  a  si'ries 
of  speciiat-Ni  of  Orbiioliw-4.  ami  made  iinmc  rcmarkii 
iijioii  the  rvtiilti  of  the  woric  of  Ur.  William  It  C»r- 
poiiter  OM  fliinlly  »t.  (■.rr.li  In  viiT.  »ii.  of  the  repcrt 

of   n.  M.  S.  Cli:>lk<ii-»r. Trof.  C.  V.  Ilii*>-  [.i*- 

Ninti'il  Roinc  personal  rrr[iinim>ii«-*  uf  thn  Ulr  Dr. 
O«orgo  Eiij-elinnnn.  wlikli  were  Mippk-mviilpJ  liy 
remarks  from  Dr.  Gcmuc  Vwi-y  uml  rrt(.'>t.nr  I,psi4<r 

F.  Ward. Mr.  Itlrhftnl  lUdihuri  .isliiliiii'il  n  liirn-' 

lanu  of  oi>ni[  (Oi-ulitiu,  k|i.  |  ['(■cciiliy  obtkiuinl  fr>iMi 
Kvy  W^l,  ifrowiii^  c>ti  tlic?  uml  uf  n  vrowbHr.  v-lijch, 
wlieri  fur[l|priltiillci.l,  would  prolmlily  yield  tomr claw 

lu  tbe  rate  of  growlli  of  ilio  iptvli-d. Mr.  M.  (1. 

BIIm;  >pf>k«  oil  111'-  ppivpi.turiry  of  ili«  iiiali^  iioreiit, 
giving  Ibi-  reauJtH  of  tweiily-livi'  years*  «xpi.-riL'ii(!<i  in 
brMdio^  tiorwe*.  dog?,  nnd  oitwr  kind*  of  Itvc-stoek. 
Tlie  male  imroiil.  lit-  IwHpvi'i  ii>  tm  prcpoli-ni.  In  llifi 
Imritininlon  of  lirrcdiUTy  tnlrg.  oxri'pl  whcrv  so^ne 
oxlmonliiiary  cirfuiasiano^  iutvn-ciml.  In  l)ie  naat 
at  hybrid)  Wtirt^rii  Ihe  hone  aii-l  the  4i».  it  cni:>i  is 
alwayi  uiarki'd  by  |n*p">lfliicy  of  thu  .m«:  aiidliiall 
crouM  of  iwo  »iK!eW  llio  nialn  U  always  po'poliTil, 
Mr.  Dull  callrit  atl^iiilori  i<i  (lie  d.iii|cvr  uf  dnnJiie 
concilia loti 4  fraiti  ■>b«erv;(iiuni  u|K)[i  llii?  vxlFraaJ 
diaracirra  of  ilw  prtidiicts  of  the  union  of  two  npQcin*. 

Df.   I.oonar.!  Strinc^ftr  nxlilUtc<)  iwo  mngiiin- 

cently  inounml  •jtrclnx'na  of  ih«  gn"Jt  Kainirbuikan 
*»s-«a(ilr.  Tlial.^iactuti  leucupMruB  ;  ulsu  ;■  ipci'lnii^ii 
of  llic  b.ilJ  i'«s;li'.  II;l11j«Iu*  leucotL-|ilialii».  wid  .1 
tpiH-'limrn  in  immalure  plumage  of  anoilii-r  jippclpi, 
probably  undcrscrlbnl,  and  probably  In  the  mlnti  Mair 
entirely  wlilir.  Tli«  rlvere  of  E>iiutdiii1  ka  iliouiiil 
greatly  In  *»luion,  ainJ  eagles  nre  in  i:oiihe(]uftico 
inrtiunlarly  numecou*. 

XatbCBitloal  wetion,  PUloavphiiml  woiDty,  VHtuigton. 

FHi.  to.  —  Mr.  II.  I'liriiuliar  »lnm-iMl  llie  application 
uf  iro  kindi  of  pmplilfal  fnrniniac  in  nburvatlon*  of 
the  diminution  of  ampliludit  of  a  ftvely  Mrillatinic 
fMiidnlinii  at  didi-'rent  aiino«|ibi!ric  prp«ii'JtviL  Wbeii 
tlie  ftriit>Uiuil(-  and  lli«  tiiav  wite  Eunnecinl  by  tbc 
equation  of  a  hjiwrbula  nitli  four  ranilaiili  |tli« 
term  incohing  the  ninpllliidc  *qnarti  belns  oniiii:'i1|, 
til V  obirrratUinn  could  iiluaii  be  perfectly  «atltOc<d. 
Tlia  chlf  t  ailvaniaee  uf  lbi»  furui.  Iiowi-ter,  urn  ihv 
eave  willi  wliicli  ibe  con.itanta  cuuld  be  (■■Iculatnl 
from  Uir  obacrrailnnt  In-  Inaat  uiaarei.  A  fiinntiln 
more  coiivoniitnl  In  pr^iriind  appllviilton  jtavo  for 
tbn  lime  a  cuiivtanl.  dliideil  by  the  nib  [khvt  of  ibtt 
niiipliliidu :  whcrr  n  na«  n  fraction  proportional  In 
the  fqiiBTi'  root  of  the  alinniplicrle  pr^.uiire,  and 
C(|UaI  u>  about  ono-(lilRl  for  a  preMure  of  tbtriy 
tnehe*  'llii-  luiilal  time,  or  lime  of  an  iuBniu-  atn- 
plitndi?.  uaH a  ihini  eoniiant  tn  bu  dcterminnl:  and 
it  Hbuulil  be  dcletniiiicd  scparalrly  for  alt  liiti'rvali 
within  whlcb  tlic  mrrtctlon  for  araplilndfT  In  <l<'»!r<.-i|. 
Great  nioiriy  in  the  ealculstioti  of  n  vm»  iiol  necv- 
•ary;  ttie  iiearevt  teiilli,  or  nroiproeal,  of  a  wliok 
uunber,  w-ouhl  anfflec.  The  ntfnnej  of  tlil*  for^ 
mula  WAR  aboB'n  by  labli-a  to  be  <]altc  ai  rloic  as 
iho  obanreationn  eaUed  for.  Wlien  ■*  became  cerv, 
ibe  nib  (lower  waA  nplMcd  by  Ibe  lo!»riIlini  of  the 
awpliiudc.   and  tbo  Initial   time   «a>   lltat  of   am- 


plitiittp  niiil)'.  I'hv  Hit'  iif  Mil  empirical  formula, 
of  blither  practical  convi^nipiieL-  llian  tliouR  tiinally 
adoi>le<),  —  tciullins  from  nppllpallon  of  (lin  theory 
iliat  the  dlmlnnlJon  result*  from  two  ri>«l*t.-inee",  pro- 
portional nMimctivi-iy  to  the  velocity  (ur  nmplitnde) 
anil  til  ila  miuarir,  —  wai  defended  on  ibc  Rrouad 
that  this  theory  is  ilaulf  empirical,  and  1*  well  known 
lo  fjiil  alt'igplher  for  very  hljili  ri'loolili-s.  'I'lie  pro- 
posed formula  nippm»ii1  lu  unecl  one  i>-*i"lanee  pn^ 
porlliuiat  M  Iho  )  +  n  pnwer  of  Ibe  lelocity  of  ll»e 
lieiidiilnm. 

KOTES  AND  NEWS. 

From  .Va(«ri!  we  Icani  that  Sir  Joteph  Hooker 
has  bri^n  nominated  one  of  the  i ice-presldenu  for  tho 
Montreal  mi>i>titij;  of  (be  Hrltiah  aiiociallon,  Intteod 
of  .Mr.  Crook"!.  Prof.  W.  (J.  Adanii  will  ?;lvc  oiip  of 
the  public  Itclnrca.  I'or  the  .Vlierdcen  meeting  tn 
18SS,  Sir  I.you  I'iayfair  will  be  pro|Hiited  hh  prcnldi'nt, 
A  we.ll-allKniled  luei-tiiuc  of  Ihe  uri;uniihi::  committer 
of  the  clii.'uiicftl  section  has  been  ludil  under  lh« 
presidency  of  rroteasor  lEonooe.  Prorali*'*  of  paper* 
wum  received  from  tevural  well-known  chemist",  and 
a  (mall  exoouUre  coniniittea  was  forinvd  lo  ilraw  up 
a  liel  of  papers,  and  to  comniuniealn  with  rnnmllan 
and  ,\ni«riC4in  ehemlsls.  Section  I;  lias  been  par. 
ticularly  ncllTr,  The  coinmiitee  liaa  piep^ired  a  lln 
of  aubjeef-s  for  papers  which  it  ii  lhoiij|;lii  wonM  be 
inlcreHliiie  to  English  visitors  if  lrcil<«l  by  enj^inecrJ 
and  mechanicians  InraiimlR:  ai{oi>d  *ii[iply  of  papers 
in  expected,  l>»lb  from  tlilH  >-oiiiilry  and  America 
Sir  J,  II.  l.otroy  lia»  aceeplcd  the  prcsiilem'y  of  Iha 
KeoErapblral  HCclion.  We  regivi  to  learn  that  Pro- 
fessor WililiLinson.  the  gttieral  treasurer,  will  be  «n« 
.iblc  to  htt  prcfcnt;  and  the  eonnell  hare  (li'clded  to 
engase  'be  serrlcna  of  Mr.  Ilamy  Brown  wi  'fiiian- 
clnl  oQIcrr,'  while  I'mfe'Siir  I) union  Sanderson  baa 
virtually  consented  to  .-kct  as  deputy  for  Ibe  treasurer 
a  I  Moil  I  real. 

—  Tbo  laat  niinilier  of  llie  ItirrearJ  unirernUg  but- 
(effn  contains  further  Inilalment't  of  Mr.  Winsor'a 
bibliogra|tIiy  of  Piolcmy's  geography  and  tlie  Kohl 
colloctloii  nf  early  map>;  the  funiier  euntalnin)[  Home 
very  inleri-slltiK  c>>inmenls  on  (he  kiionledice  of 
.V  III  erica  about  the  middle  uf  the  si\i<y.'nt)i  century, 
llie  Uller  tvlaliiig  eiclniively  (o  lu.ip*  of  tbo  new 
world  issued  In  the  first  half  of  the  same  ciitury. 
Mr.  lllls>'«  clatsiul  iniles  lo  Uie  ii>ap«  in  I'tltniuinn's 
mltltifiivH'ien  will  be  complvleil  In  Ibe  next  t'>sue,  and 
we  may  expeclitn  separate  publication  Inafcw  week*. 
It  will  prove  a  great  cotivoiiiencp. 

—  At  the  reiinest  of  the  nni  y  de|iartinent,  the  liflh- 
cuniiTiission  steamer  Albntros.,  ('apt.  Tanner  com- 
mnniting,  was  tittcit  out  dnilni:  \ho  winter  foe  tbo 
purpose  nf  e.irrylnit  on  a  *erie>  of  dee|>-»ea  si>und- 
liip  and  divdsiiii^s  in  the  Caribbean  Sea,  a  re;Eioti 
vetjr  little  known  in  respect  lo  ita  drpilii.  The 
voMCl  left  Wnshiiiglon  .Ian.  1,  and  nwrbcd  St. 
Thomaa  on  the  Uili,  and,  after  ca«llni:,  procociled 
on  her  TOjraiie,  mukinc  the  folluwlng  pnrts:  (.:ur»(;oa, 
Trinidad,  Ihe  Mand  nf  Oruha,  Alu  ViJa.  Jacmel, 
Donairr*.  KantlaKo  de  Cula.   Xavau.   and   King*- 
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iDii  (jAinika),  «ih<-i«  she  arhrpil  March  I.  SItp 
li-fl  Kitigati.iii  Unriili  II,  anil  MrircJ  at  Aspinwnll, 
tHk  SAvnnilJn.  Mnrr.h  i'l.  On  lipr  rnturn  Irom  Atpin- 
■■11  liic  win  proriTil  rW  Cape  San  AuUiolo  lo  K*y 
VTmt.  axpcctlng  to  Hrrive  al  Ihe  Washiugtoii  navy- 
yanl  about  tlie  miil(11»  of  Hay.  The  cxpcdltlaa  has 
Imui  n  great  lucccu  In  all  PMjipi-ti;  numcroiti  Mil*- 
fMtory  nrlen  of  souDdiiigt  ami  tetupeniturca  havIiifC 
been  ukeii.  hikI  larg'^  uuuibcni  o[  mnrlnr  anitiLals 
ObUUied.  Itl  tho  coltcctlnn*  IlicMfMit.illy  nbtnlncil 
ilurlnt;  the  atop  of  the  filr-iiiipr  at  TrliiUlnil  wrv  Ino 
ipcclnufnn  ol  lh«  gnacliaTO-lilrd,  Slualurii1»  caTlpvu- 
»Ik,  niiicL  i»  tucli  a  rwrily  iu  muwumm,  uiiil  two  of 
th«  linal  aahlng-bai. 

—  TItn  Itolaiilral  collftcliou  u[  llie  Ulu  Cliarleft  F, 
Parker  of  ihe  Pli'tladplphin  (icademy  ot  BclencL-a  bus 
bevu  purchuiMl  for  the  Prlncctan  ln^rbortiin).  ll  I* 
rcmarknblj  good  ••  to  the  New  Jersey  flora. 

—  Tb«  report  of  tlio  t.'.  S.  nolar-ccUpiin  expedition 
baa  jiut  bocn  ordered  to  be  prlnt«d  hy  Con^reM. 
Among  Ilk  eont«iit«  ara,  metvorolosy  ul  Caroline  In- 
land,  by  Mr.  Wiiiilow  Upton;  botany  of  Caroline 
bland,  collccitonn  by  Dr.  W.  S.  Dixon,  U-!i'-N„  and 
IdentiGcAtloiia  hy  Trof.  W.  Trele;Lto;  iiole*  on  the 
xmSlosy  o(  Caroline  Island,  by  Dr.  W.  S.  DUoii, 
U.S.N.;  metuoraudum  "ii  Uie  butlerftie*.  plc  .  of 
Caroline  laland,  cotlcctlona  by  Dr.  J.  ['nll*n,  Identi- 
flcatton*  by  Meur*.  llormnn  Strecker  ami  .Krtliur 
G.  Butler;  rtiemlcal  coiiatliueuu  ot  thu  stru-uaiur  of 
Uk  laguoii  of  CtLroliiie  Island,  di'li?rinined  bj-  AIoMrs. 
StillireH  and  Gladding;  obiervallonx  nf  iiF(inty-thr<io 
new  dnnbic  uliuit,  by  Prot.  E.  S.  Holdeii  ai>d  Trof.  C. 
&  UaatinK* ;  plan*  tor  nurk  on  Ihe  day  of  (hi.'  vullpie, 
fcyProl.B.S,  llolden;  rvporlaoii  the  Mdipsn;  rcporl 
tn  rvganl  lo  Uic  pboCogrjphIc  otiaitrvntloni  nf  tho 
ccllpic,  by  Sir.  11.  A.  Lnwraigce. 

—  Twenty-lhrcB  yenm  ago  Mr.  \V.  Nelson  was  Id 
tItRbabllot  collrcilng  trfah-wairr  Miella  in  n  auiall 
pond  nrar  the  tllu'k  IlilK  Lvi;d«.  At  that  lime  only 
four  forms  were  to  be  found  tlicre,  —  Sphacrlum  la- 
«u»t(«,  PlsUliuni  puiUIum,  I'lanorbla  naiiElIoiis,  and 
Llmnaca  per«gra  After  tlilrleeii  y«are  un  additiunal 
(peciM,  Planorbl*  conieuK,  luadu  iti  appearaiu'c 
TheM  wore  the  only  apcdes  found  lliPtt.-  nnlll  the 
spring  of  ISS-I,  when,  to  the  nurprUe  of  the  erill^clor, 
rix  (peclH  pmviously  nnknown  llierv  luado  their 
Rpptaninca  MCCenlTely.  This  reuiarkable  increase, 
■hkh  is  well  auesi«d,  took  place  wlibont  any  ap- 
parent change  in  extern^  condition*  at  ibc  locality 
nentlMied. 

—  After  volTlng  most  of  the  knotty  problems  ot 
raoiecuUr  physlcn.  the  Rev.  J)r.  J,  il.  Mnuviear  de- 
piarted  ihU  llti^,  Feb.  18,  frtini  Moffat.  Eng.,  agei) 
eighty-three.  n<  ia  rvpnted  to  have  had  tome  In- 
ilacnce  with.'tmilhsonin  perruodinK  h!m  tu  establish 
tbe  Smlthioiilan  inalUntloii,  and  seems  to  have  been 
much  respected  amoni;  his  parishioners. 

—  Anlnftanceof  the  practlcul  application  ufscienci! 
l««Tery-day  life  ia  well  eh'-wn  in  th«  building  of  tlin 
cmpJCol  ballding  of  Dakota,  at  BiMnnrck,  liy  th«  aid 
of  electric  light.  ThU  Inilldtnx,  coUttig  a  <|uatt«r  of 
a  mlllton  ot  dollars,  consists  of  Iliroa  storie*.  baae- 


metii.  and  siili-lMuement,  meamirlag  a  hiiiidT«d  and 
Cfty-flre  fret  hy  ninety-two  feet,  and  contuius  over 
four  mtllloik  biidiK,  with  trlRitnlnipi  of  Jollot  atone, 
aiid  bui  be<eii  ererted  In  (he  midst  ot  winter.  The 
coruer-atonc  was  laid  Sept.  C,  IBSS;  and  on  tli«  lOth 
of  Januaty,  ISM,  a  (cw  days  uor«  tlian  four  month* 
Idler,  a  photograph  sbov'*  the  building  to  loek  only 
tbe  projecUon  ot  one  tide  and  the  upper  ]iiat.  of  the 
luwcr.  Thit>  result  wus  aecoiupllshMl  by  (lie  employ- 
ment ot  electric  light,  which  half  the  time  replaced  the 
sun,  enabling  double  gangs  ol  men  in  wnrk  day  and 
uiglil.  The  froxensand  waatliavted  by  a  red-bol  cyl- 
inder; and  Ihe  mortar,  made  with  boiling'  water  and 
liot  time,  had  Ita  molntnrc  absorbed  by  the  dry  biick* 
b«(ore  It  had  Ilnie  1«  frvete.  Although  laller,  the. 
buUdiiiii;  is  an  alnjosl  c^act  tliipLicate  ot  the  nen 
oti^Uil  o(  Minnesota. 

—  Tbe  Journal  of  the  Society  <^  arlt  staiat  that 
the  coal-meaaures  of  New  Soiuh  Wales  cmbrBce  an 
area  «fMb«ui'-'lt,»r>(l  square  miles.  The  scams  worked 
vary  fn.>m  ibn-c  feet  i<:i  i.«'eiity-fl»e  ti-el  In  Ihlckncjis, 
are  nearly  horii:(>iiIiil,  and  are  in  Mtna  localities  coii- 
slderably  aboic  sen-level.  There  are  at  tbe  prusenl 
time  tftrty-on*  collieries  at  work,  employing  in  Uie 
aggre^uiu,  uboee  and  below  ground,  4,125  miners 
Uid  oUiers.  In  addition  to  tlie  foreguinu,  there  are 
two  mines  at  which  very  valuable  seamsof  petroleum- 
oil,  roniwl-coal,  or  kemscDe  shale  arc  being  worked. 
The  iinniber  ot  men  eroptoyed  at  these  mines  al)OT« 
and  bel'iH'  ];n>und  is  two  hundred  and  Thirly-«iie. 
Sinre  18&1,  irhen  the  working  of  these  seams  com- 
menecil,  the  output  has  been  :24I,SI>I  ton>,  valuinl  at 
£■'181. 1)4(1.  Th«r«  are  three  principal  coAl-mlnlng 
districts. —  tbe  Hunter RiTAT  and  Newcastle  ci»l-Reld, 
aituntcd  to  the  north  of  Sydney ;  tlie  Southern  or  llla- 
irana  enal-nrld ;  and  the  Wrstcm  or  Llthgow  coal- 
flold,  iiptiR  tlio  Ureal  western  raittray  line,  abont 
uinety-firv  miles  west  from  iIK'  metropolis.  Coal  Is 
iklio  being  worked  near  lierrimn.  between  lllamura 
and  l.lihgnw;  and  some  icomi  nrc  known  tooeour 
in  lliK  cuuniry  lylnff  tmiween  I.llhgfnir  and  the  Hun- 
ter Kivor.  Sydney,  therefore,  occupies  an  almost 
central  portion  with  regard  lo  the  cosl-mrningdl^ 
Iricu;  and  beyond  these,  eool  has  been  dlacorcml  in 
different  psuts  of  the  colony. 

^IMractor  Wild  of  8I-  Pelerabiirg,  a*  pn»ldent  of 
the  Inlematlonal  polar  commUaioti,  has  oeni  out 
iiivitatioDB  tor  the  congrtds  of  arctic  Iravellers  in 
VleJina  on  April  22-  The  merobcra  of  tbe  expedi- 
tions fcnl  out  In  Augnsl,  1N?2,  by  nil  lh«  grcnl  inalea 
iinrth  ••f  tbefiaator,  10  make  siiiiiittaneous  observo- 
ILUUB  ot  nieteorologiuil  and  magnetk  phenomena,  are 
expected  to  attend. 

— Dr.  G«org«A.  Oroff  haapubllilteda  fifth  reriaed 
edition  of  his  '  Book  ot  plan T<deKTipti tins,  or  Recotd 
of  pIaDt-an*l)-»ee,'  througli  the  lieletice  and  benlih 
pubtlshEui:  eotnpnuy.  It  consisls  prinolpally  of  a 
nmiiberol  blanks  to  bcuied  in  the  analysis  of  flowcr- 
iDg  plant*,  and  for  till*  pnrpotte  may  bn  useful  to 
ieach«M  of  smalt  claMea  who  do  not  wish  to  t,a lo  ilio 
expense  of  havlitg  blanks  printed.  There  la  also  a 
lift  of  termmisediDdeacrlpilTe  botany,  not,  however. 
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nccompunleil  b;  dellnlllonii.  There  1«  aita  n  Hit  ol 
■ubjecu  iiilinblF  for  tli<f«c»,  —  r«Ui«r  an  cxtrftordlR*ry 
&mi7.  on  IliK  wliole,  uid  requiring  in  n  iiuinber  of 
rjiips  ft  raiicb  luore  ulnborale  e(iui|iuieiil  Ihnn  thnl  ret- 
otnincndRd  on  kptcvlom  page.  The  labiilnr  viow  of 
IIH  TflgMlible  kingdom  would  iMttl^r  liuii'biwiiomUUrd 
klUgelber,  M  ItUkulliiiaietl  »iid  futihy  in  toternl  r«- 
ap«cla  :  dcKmids  and  dialomK  arc  pratopliylM,  mi'l 
what  coccolitlii  may  be  vie  are  unable  tu  uy. 

—  Under  the  Aiujilcea  of  tliv  Fariii  K^ugnLjiIiical 
(Odet;,  a  course  ot  Iculiuvt  ii  bring  ^-ivi'ti  on  the  toU 
lowlngttlbjecta:  Mr.  Fafe,Thi!ci>niicclli>iiDfniitrono- 
my  and  geograpby  al  the  princliial  pneU<iln<t  hUlory; 
Mr.  di:Lappar«ui.K«UefBotthegIobv;  Mr.  E.  KncLs, 
Dlntilbatlon  of  mlu«raU;  Ur.  Mmcart.  director  of 
Ibo  weathof-burGnn,  Climate;  Mr.  Volaln.  Glnciunt. 
anil  tbeir  action  on  tbe  irllcti  of  the  filobn;  Mr. 
Iturenu,  Creogt-apklcal  diatribulloM  of  |>Uitl«;  Mr.  EA. 
Perricr,  Tlie  depllii  of  tlie  »oa.  and  itieir Inhabitants; 
>lr.  Alplionsi-  Mi1n(^■Ellwar<l*.  Geographical  distribti- 
tion  of  aiilmalR,  Tlio  Dr*[  wa*  glvea  Fclj.  II,  and 
thp  iMHt  ia  put  down  for  tltircli  31-  Tbe  courM  nlll 
he.  wmtinued  neat  year. 

—  PruDi  iib»orviitlr>a»  of  tlie  weather  uf  t.iie  [wst 
(cvtmlcDii  winlorH,  takou  at  Lawrenvu.  Kun. ,  by  l*ruf. 
P.  II.  Snow,  it  npp«ar«,  that,  cluritig  thU  period,  five 
winter*  liav«  had  a  lower  mean  tempo  rat  ur'*  and  a 
lars»r  number  of  lero  il*y»  than  the  wintr  Jn« 
eliMcd,  six  win  (en  have  had  a  1iir)(er  number  of  winter 
■Uyii,  but  only  one  ba4  had  a  lower  mininiiim  tcm- 
peratnr«.  Thn  raintall  (Including  melted  hiow)  «f 
the  pMl  winter  ha*  boen  thme-fourtha  the  average 
■mount:  the  fall  of  »iiow  has  been  slightly  abam  tbe 
averftgp  depth;  the  eloudintss  liaa  Wen  raore  thnii 
two  piT  cent  above  tile  mean:  the  win(lha*eiieccilpd 
lt»  average  by  more  ttian  Htc  thouMnd  mile*;  there 
baa  been  n  ulnitle  ihiinder-xhowar  (tbe  ATerase  uiiiii- 
ber):  tlirre  Iiaa  beea  uoe  more  tog  Ihiin  usual;  aud 
the  batom«l«r  hsa  exce<!d«(l  it«  avera);?  beighi. 

—  I>r.  C-  V.  Ulley,  of  tbe  ARticiiltnral  dep«rtmetit 
el  WMhiuglon,  ttAI<^  that  the  mat  tvhicli  is  often 
iMOii  on  oranges,  and  which  decrftues  their  market 
Ttluabjrabonta  dollar  aerate,  it  procliiccd  by  a  mile. 
Ho  llndi  thai  IbU  miie  t*  Tery  •iitreplllile  To  tulpbur 
and  kerosene  and  milk,  which,  it  judiviouxly  apiiliud 
early  In  the  hhsoh.  will  pteserri*  tlie  brlghtnuu  of 
the  frnlt. 

—  Mr.  Fninela  Speir,  whose  aildress  is  (South 
tirangc.  N..I.,  haa  sent  out  a  circular,  Bsking  for  re- 
plies to  eleven  iet;>  Ot  psycbologieal  qnestiom,  whose 
iuui  is  '■  to  cover  the  Held  of  eonieloiu  menial  activi- 
ty lu  it«  reiaiious  with  a  poMible  unconscious  cerebral 
aetivlLy."  He  deaim  to  culiecl  facts  of  penKinal  ex- 
perience from  thoM  nrho  answer  the  circuliir.  and  to 
■itt)  tli«*e  facts  for  the  purpotos  of  a  clanl  Heat  Ion  and 
eo«rdlnaUoii  of  the  pbenoiuena. 

The  qucillons  teem  to  us  of  lerj  uDwiual  valne 
and  de&tlione**-  Wlien  Mr.  Spelr  taki,  "  What  it  the 
pMtett  nttmberof  dlaUncI  Idea*  you  can  cnnsclonaly 
have  before  your  mind  at  one  time?''  be  Mk*  a  ques- 
tion that  wenM  to  us  bopekasly  vague.  Wundt  ba* 
MmI  to  give  tueh  a  queallon  a  definite  mennlntc,  and 


to  itiveitlgatu  it  lyiieniatically.  Even  bin  n^snlts 
•eem  to  W  mmrwhnt  aniblgnoui.  For  the  ordinary 
obsen'cr  of  ><iil>]oRlive  (.intcn,  the.  quoatlon  may  mean 
ahnust  any  tiling  or  tiutlilnii ;  tor  what  idcai  nhall  ho 
call  dislincl  *.'  and  nhnt  inonc  time?  Still,  Mr.  Sjielc 
mjygotsomc  Intelligible  ainweniio  this  inquiry;  but, 
as  we  ventiiTe  to  sny,  they  will  not  all  really  refer  to 
the  samo  question.  Tiie  i)iie»iioii,  ''Can  yon  wak* 
preebely  at  a  given  huiir  dcti^rmined  upon  before  (to- 
InR  to  Ktenp?"  is  an  example  of  adefhiile  and  fair 
'luestion.  But  to  aak  of  people  tn  general,  "  Bave 
you  ever  dreamed  a  drvani  precl»ely  like  ono  yoiir 
[inrentj  or  ancoslurs  h:ive  ilreauied?  "  seems  to  i»  tu 
Invito  mere  idle  goisiii.  The  auiwers.  if  nei-atlve, 
Intorost  nobody:  It  t hoy  are  alBrniAtive.  Ihey  might 
interest  a  cidleutor  of  folk-lor«;  tor.  In  tclllntt  hit 
dream-experieoce).  who  is  very  necursleal  Uie  be*l? 
In  remembering  ami  repraiting  Ibem  over  aud  over, 
wlio  Is  free  from  the  m.'UilfoIil  errors  of  memory? 
But  in  coniparlnj:  oue's  own  drrami  with  the  tradi- 
tions ot  the  dreains  of  one's  eraud mother,  who  will 
be  able  to  giee  answer*  that  can  be  called  seieutiflc? 
TIu'  more  confident  Ibc  reply,  the  letn  useful.  In  gueh 
a  easr,  the  lupposed  fact.  There  In  a  whole  folk-lore 
of  family  trnditluns,  as  yet  tittle  known  lo  science, 
beeuiise  it  is  the  private  amusemcnl  of  the  fireside. 
l,cl  iiH  leave  It  all.  for  the  present,  to  the  poets,  to  the 
story-teller!,  and  to  onraged  female  relallTes.  Titcm 
are  psyehical  tikct*  nearer  lo  ubservatloii,  and  less 
subject  to  whim>ical,  incalculable  aourcoi  of  error. 

We  siigsesl  these  eritlciimit  liecniiH-'  this  work  ot 
collecting facu  by  meaiia  of  psyr1iola)tlcal  circnlani  Is 
yet  in  Its  intauey.  and  its  very  lite  is  threatened  by 
any  injudicious  use  of  it.  Mr.  Speir's  nuesllons  an. 
In  tbe  most  of  these  cases,  very  fair;  but  the  few  lu- 
judicloiifi  ones  endanger  thn  gucocsa  of  hlx  work. 
I'laiuly.  in  asking  •iiieations  about  snbJeclJvu  slat««. 
Ire  are  in  perpetual  dauj^T  of  bad  observations  a* 
the  bnsis  foe  the  answers  that  hc  gel.  What  are  our 
i^afoKuards  ?  Plainly,  as  Mr.  <>alIon'i>  hucccm  bas 
»bown  us.  the  necessary  tatesuards  are,  lo  ask  only 
perfectly  definite  questions,  to  ask  questions  in  whoee 
anawer  our  subject  has  no  disturbing  jjernonal  Inters 
est,  and  to  be  careful  not  to  aik  <|ueaiioni  that  popu- 
lar inulition  ho*  already  anawererl  by  xome  |>oet!eal 
or  otherwise  InterestbiK  luytb.  Ileal  of  all  Hre  the 
•guestions  wliose  answer  our  siibjeel  will  never  before 
have  thought  of  al  all.  so  that  he  will  have  no  theory 
of  his  own.  Unlr-**  wn  lake  some  such  esre  aa  this, 
our  latest  effort  at  the  eoUection  of  psyelioloicical 
laela  will  degeiierate  into  the  uiusl  tediuus  of  dlias- 
iTOUs  wanderings.  We  await  wiLhlnlercflt  Mr.  Speir's 
paper  on  the  result*  ot  hU  lnc|ulry,  (or  most  nf  bla 
circular  is  promisloK  enough. 

—  The  following  alngiilar  odvertUemcnl  appejir*  in 
Uie  Cruise  A- AVuner  trtttinf/  of  Dec.  11:  "  Magpiea 
■hot  between  Dec.  34  antt  Jan,  0  are  iiseil  fur  a  rainedj 
against  epl|pi»y.  The  undersigned,  with  whom  this 
meilieln*  !>  prepared,  will  be  greatly  obliged  to  every 
one  who  will  send  him  at  that  time  aa  many  maitpSet 
as  poe^ble,  provided  that  tliey  have  been  shot,  and 
not  killed  1>f  polion  or  caught  is  Irain.  —  Cajttle  Tutii, 
Uee.  S,  1683.    Signed:  Theodor,  Count  Ktolkerg." 
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COMMENT  ANn  CRITICISM. 

A  txMiHiTTKE  of  thc  MoAsachiiM'lts  tpgU- 
Iflturc  is  considering  llie  introduction  of  an  hcI 
aiJtiioriziDjf  the  i>repsralion  of  a  topogrnpbiral 
nin|i  of  lilt!  Mlitto.  The  V .  S.  geological  aurwy 
co(ninL'iic<'i!  iu  nork  in  the  hIbIc  laat  ^c&v  bv 
[ilnntig  n  siirvcyiitg-pailv  in  one  ol'  the  wpgtijrn 
vounUes.  with  Die  iiitcation  of  conslnKrting  a 
m«p  of  tbp  8tat«.  lo  be  printed  on  the  acnl«  of 
about  half  iku  liidi  to  the  milt-.  The  director 
of  tht!  Miirv«:y  hnsi  riovr  pi'opuM^tl  to  Lli<;  (.■oiu- 
mitleo  to  tloublc  tliv  printed  svstc.  titi  well  a* 
the  originnl  plot,  mnking  th<-  lultcr  nl>out  Iwo 
inches  lo  the  mile,  jirovided  the  stale  treasury 
will  bear  one-lialf  of  the  expense,  or  a  sum 
estiriinti'd  at  five  dollai'R  per  -tquure  uiik,  —  a 
final  totul  cxpi^iMU  t(>  the  iilnti-  (KOI)  ujunri; 
inik-«  along  ttit-  coast  h«ing  already  diaitrtl 
by  the  coast-survey)  of  less  than  940,000. 


This  I'l'Oall^  the  nioveniciil  in  the  xtiilc  ten 
years  ago.  wh<'n  the  .\tni-rican  .icjideiny  meuo- 
nalixed  Ibe  legislature  for  a,  general  survey  of 
ibe  coiDTDonwealtb,  — a  project  which  received 
Ibe  cordial  support  of  scientific,  iudustrial,  and 
edn rational  bodies  throiigbout  the  iitAte.  and 
wliich  wnN  loat  by  the  coating  v»t«  of  the 
speaker  of  the  hoiisc.  That  plao  vontom- 
plated,  on  the  to|30grapbieal  side,  an  original 
map.  on  the  scale  of  1  :  ^5.000.  or  about  two 
inches  and  a  half  to  the  mile.  lo  be  finally 
l>rint<rd  on  some  lesser  scale.  The  coHt  of  the 
fi«ld-work  was  estimati^d  at  i'i'i  \¥.'t  Hijuare 
mile,  or  917.). UOO.  Hut  tlic  plan  proposed  i^o 
mueli  inorc  than  the  lopographiciil  map,  that 
the  estimated  cspensc  of  the  entire  survey  ivas 
brought  to  <3;^o.000 ;  and  it  was  donblleHti 
the  magnitude  of  the  total  coat  which  linally 
di-rvated  ilie  measure. 


Haifa  century  ago,  a  trigonomelHcat  survey 


was  oi-dered  and  executed,  and  a  small  map 
prepared,  llie  trlangulatJon  was  udmirnbly 
perTomietl  by  Boi-di'u  ;  but  the  map  was  a  mere 
patchwork  of  town-suivej-or'a  work.  and.  at 
best,  showed  only  the  supcrlicial  nn;a.  and  no 
lofMgrapby  whatever.  Yet  it  b.is  Iwen  a  I'oon 
to  the  Ktale,  aii<1  no  one  has  ever  complained 
of  the  exfwnse,  'ITitB  survey  cost  $7U.I)0li 
nhen  thc  total  rnluntion  of  the  stale  was 
*it)(i.OOO,noo.  The  prewnl  valuiilioii  excveds 
82,000.0011,001):  and  a  pR-»cnl  expcnditmc  of 
$700,00*)  would  therefore  be  the  equivalent 
of  what  was  granted  to  the  first  survey.  An 
appropriation  of  llU.ixiO  to  obtain  what,  under 
any  oilier  cirvumi>iAnvcs.  would  cohI  at  least 
SSOiOOO.  would  be  a  men-  pittance  lioiid"  thi*  ; 
and  it  would  seem  ttial  the  reeeptioit  of  ihti 
last  movement,  invulvin};  so  large  an  outlay, 
should  I'ncourugi!  thc  coinuitttee  of  education 
to  liclteve  tliiiL  the  h-giiilutiu-e  would  reapoiid. 
freely  lo  the  offer  of  Uie  dii-ecloc  of  the  govern- 
meitt  survey. 

The  diircreiice  between  a  scale  of  1  ;  25,000, 
askeil  for  leu  ycara  ago,  tuiil  Ihnt  of  about 
1  !  31,010,  now  proijosvd,  is  nol  great  ciinujtli 
to  materially  fitfect  the  dclincalion  of  ihi- 
general  topography,  aixl  of  the  distribution  of 
siieb  iiHtiira]  features  as  are  most  needed  for 
industrial  and  urienlillR  purposeii.  it  is  not 
all  that  could  be  desired  ;  and  provision  should 
bo  made  ia  any  matured  plan  to  enable  the 
CO  mm  inn  loners  to  enlarge  the  ticide  in  any  <ti8< 
trict  which  would  Ijc  i-eady  to  pay  thc  ndililional 
cost  required,  a.i  well  as  to  secure  for  the  8tat« 
a  tianscrip)  of  all  original  plots.  ^Vhai  the 
slate  will  eventually  need  will  be  a  far  more 
detailed  map.  Ilul  it  is  quenliunalile  under 
wliat  aus|>ices  sucli  a  work  should  he  ilonc,  and 
it  is  morally  eeitain  that  it  wilt  not  be  done  for 
■1  long  liino  locome.  And  in  any  case,  failui'e 
to  co-operate  now  willi  the  i'.  S.  geological 
survey  would  be  lo  lose  the  service*  of  a  lo-. 
liable  awl  experienced  corps  in  a  plan  offerin-: 
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fil>ecially  economical  a<lvai)lagca.     Ii  would.  In 
abort,  be  wastcnil  of  tlic  ixiblio  piirsL'. 


TtfE  rotxat  glacia]  amdim  id  tlw  westoni 
Btate§.  mentioned  in  our  notes,  serve  to  call 
atlention  to  umi*  Itiaii  Iheir  Iccliiiioal  result. 
Im|iortiint  iw  IliU  U,  mo  lielivvit  a  gr(>jili'r  valuo 
li<!K  in  llKTir  ^landing  .is  an  txamptc  of  non- 
profcMonal  worlt.  A  problem  of  the  greatest 
Interest  has  been  sncccssfnllj-  altaekcd.  not  \>y 
organized  alate  survey's,  but  by  persevering 
private  enlLTprise.  in  limi'  »]»m'wl  from  regular 
purxiiitit ;  and  »iie(.'i'ss  in  Midi  an  endvuror  is 
a  lioi>eibi  eign  of  our  progress  toward  the  more 
popular  and  pructioal  appreciation  of  tlieoi'Ott- 
cal  geologj'.  that  has  been  fairh  atiaiot'd  in 
Knglatid  and  Swilzcrtand.  WelruKt  tlicrv  may 
l)c  man}'  olli^'nc  wtirlciti^  to  the  san)i'  end  on 
tbc  nuni<-rons  problems  Ibat  an-iiit  th^m.  'I'he 
eridence  found  by  Mr.  Wright  to  suggest 
the  former  exiaicnce  of  n  gladal  dam  across  llie 
Oliio.  ao  an  to  form  a  loii^.  Irregular  lake  abovt! 
Ciiiciniiali.  Iia»  liei-n  (■ag<^rl_v  at'wpt*^!  by  <«rar 
of  the  i'onnsytvania  g(>ol<}giKls  lo  explain  the 
bq^h-lcvel  terraces  rartber  up  tlip  river-valley. 
Tile  Eoullicrn  siiorr-line  of  this  bvpothetical 
lake  remains  to  be  searched  for,  and.  in  con- 
nection with  tlie  physical  liiatorv  of  (tie  Ohio, 
forms  a  moat  attractive  problem  for  detailri) 
local  Ntiiily.  The  sbon.'.liii(\t  of  Lhct  Great 
Lakes,  in  Lhc  onc«  vxp»n(ii-il  condition  nx 
marked  by  the  lake- terraces,  are  also  subjects 
(br  patient  tracing  from  town  to  town.  Scat- 
tered obsen-ntions  on  tliem  are  already  okl. 
How  long;  must  we  wail  before  local  observers 
give  ■  full  picture  of  tiiesc  inlaixl  mmsI* 

It  is  time  for  »  rGft>nQ  in  llie  relations  em- 
itting between  the  public  and  the  college-pro- 
h«sor,  as  K-gartIs  the  asking  and  giving  of 
advice  on  malieis  which  are  not  educational  in 
cJiamctor.  We  i>upi>o«c  lliat  uvi-ry  [jrofcssor  is 
witling  to  answer  questions  that  pertain  to  edu- 
cation or  to  pure  science, — not  only  willing, 
bill  glad  to  do  so,  if  there  Is  a  fair  prospect 
tbAl  the  answer  will  be  of  real  asaistanee :  but 
it  docs  not  f<»llow  that  he  oiiglit  (o  answer  fines' 
tions  bearing  upon  businose-matters.     Wli^', 


for  instance,  should  a  chemist  known  to  ua  be 
expected  to  comply  wliii  such  requests  as. 
■  Please  give  measki-tch  orniinsky'a  depbleg- 
mator?  *  '  Woiil<i  papHrmaclif  be  a  good  sub* 
stiUite  for  leather  in  the  m.inufaeluiv  of  slioc- 
solea?'  'Please  describe  an  easy  method  for 
making  n  complete  analysis  of  water.'  etc. ; 
alt  of  which,  tiMidcji  many  other.«.  have  been 
received  wilbin  a  few  days  past?  This  amounts 
to  asking  for  professional  advice,  and  is  to  be 
compared  with  asking  the  advice  of  a  lawyer 
or  physician.  No  oue  i?xpecla  these  gentle- 
men to  dispense  their  knowludgu  free)}'  to  all 
corner*,  and  they  are  protected  by  the  under- 
standing that  answers  to  professional  questlooa 
involve  pecuniary  compensation.  The  clei^y- 
raan  is  llie  only  professional  man,  besides  tltc 
professor,  who  is  exjiecled  to  giv«  advit^J  with- 
out eouipensalion ;  but  it  is  not  probable  that 
hi*  advice  in  bus  in  ess- mutters  is  often  asked. 
Advice  in  spiritual  mnttei's  he  is.  no  doubt, 
ever  ready  to  give,  as  tlie  professor  is  In  edu- 
rationnl  matters  ;  hut  if,  in  adilition  to  being 
a  clergyman,  he  Imppeaed  at  the  same  time  to 
be  a  ph.\i>ieian  or  a  chemist,  it  ts  not  probable 
that  he  would  feel  it  to  be  his  duty  to  answer 
ull  ijueslions  iwrtaining  to  medical  or  ehemieal 
subjects.  

The  view  of  the  matter  here  taken  may  ap- 
(Mjar  to  bo  a  mercenary  one.  but  that  is  not  the 
point  we  wish  tuemphaaixe.  We  desire  simply 
that  the  professor  ahoulil  be  prot<'cted  from  un- 
necessary demands  ii])nii  his  time.  If  it  were 
once  iinderstoo<l  Unit  he  is  not  expected  to  give 
free  advice  to  any  one  who  may  care  to  ask  for 
it,  be  would  be  saved  a  great  deal  of  annoy- 
ance, and  much  time,  which  eould,  and  presum- 
ably wotUd.  be  put  to  better  use.  If  the  notion 
could  once  be  apreuil  abmad  that  a  letter  a.-tk- 
ing  advice  must  be  aeoompanled  by  a  certain 
»um  of  money,  most  of  the  letters  of  the  kind 
now  written  would  ne\er  find  their  way  into 
the  mails,  and  the  world  would  Ix-  the  gainer 
in  every  way.  A  Bimjile  reined)-  for  the  <lif- 
fleully  eom])biined  of  would  appear  to  consist 
in  ignoring  the  annoying  letters  ;  but  cx|)crieuce 
has  shown  that  this  remedy,  however  simple  ii 


Afhii.  11,  18M.I 


SCIENCE. 


4-29 


rniiy  a])[iciir,  i«  by  no  nutans  satisraciory.  Tlur 
writer  ©r  ihc  letter,  in  whicli  be  may  linvp  cn- 
cIcMcd  a  8tatnp,  tliougb  this  is  MipposiDg  no 
pstreine  cjise,  receiving  no  answer.  Teela  himself 
aggneved.  and  wHk-.-*  iigaiii :  ito  thai  in  tbo  end 
tbe  reeoiver  is  Ibrcwl  to  miswi-r  to  i>ri>t«H  liim- 
iteir.  Im  tlirrc,  thou,  no  remedy?  I'erhaps  not. 
Viv  netvrthvless  agijioal  to  ibe  public  to  bear 
in  mind  that  tlit-  collfgi'-ijiiiftssor,  however 
little  he  may  have  to  tlo  (and  it  is  well  known 
that  this*  ia  very  liltio),  has  at  least  souK'thing 
to  do  l)u«iileJ9  atiHn-ering  every  queatiou  regard- 
ing t>iiKiric!s«-malter%  in  which  It  is  thongbl  that 
liis  advice  may  be  of  aid.  Auk  him  any  thitig 
you  please  in  tbu  intrri'Klx  of  Diut.tcrs  perlnin- 
ing  to  educalioii  or  pure  spicTice,  l>ul  draw  tbc 
line  wlicii  ii  comes  to  asliirig  for  irhai  may 
fairly  he  called  '  professional  advice,'  in  tlie 
i^n»e  in  n-bicli  that  uxpri^aion  ii  iiyed  by  tlie 
lawyer  and  the  doctor. 


Tww  of  the  moat  iincxtwctcd  diBfOverios  in 
tbe  dee[>-si*a  sonndiugs  during  the  last  cam- 
p«ignof  the  Talisman,  under  the  supervision 
of  Prof.  A.  Milne-Kdnanls,  are,  llrst,  ihp 
diiicovciy  of  polislicd  and  KrraU'hcd  pcltlilcM 
at  a  depth  of  llvn  thousand  mclrc^,  between 
the  Azores  Islands  and  the  coast  of  France, 
lodicatlug  plainly  the  existence  tlwre  of  Ice- 
bergs during  the  glaeiul  tjioch  ;  and.  svoond, 
of  stones  with  iiii ]»-«■■« ions  of  parts  of  trilo- 
bitvB  also  brought  np  by  the  trawls.  If  tliese 
rocks  with  trilnliitcs  belonged  where  fontid.  it 
will  g<(  fur  to  prove  tbe  exialent^  of  an  AlLaDti:s 
oonliiwnt  during  tlic  secondarj-  and  t«rtiaty 
r|tocl>s. 

As  a  mbj.  one  would  not  expect  scientiflc 
knowledge  to  be  mach  advanced,  or  very  use- 
fblly  diffused,  by  cirgant  extracts  and  i|uola- 
tions.  But  in  a  small  book  Juat  iMtuud  by 
Appkton  &  Co..  made  up  of  ■  characterisUc 
pawagea  from  tite  writings  of  Charles  Darwin.' 
Mr.  Nathan  .Sheppun)  has  really  produced,  tn  n 
form  »t  once  authentic,  brief,  and  inexi>en.tivc, 
au  iitalTuc-tivo  and  very  readable  account  of 
Darwinian  doctrine  in  the  words  of  its  found- 
er.    Tba  pieces  are  put  logelhi-r  with  no  small 


akitl,  not  in  tlie  order  of  publication,  but 
rnl.licr  in  tlii'  ordvr  of  iivolulion.  It  be^us 
witli  the  movcmi-nls  and  habita  of  plants,  rl(«a 
from  tbceo  to  vorms.  diseonrsce  of  the  van*' 
lion  and  stru^le  for  existence  of  the  higher 
lis'ing  foruos.  and  so  to  thu  highest,  — 
"rtifldiapaw>n«loaiii|crtill  in  laau.' 


LETTERS  TO  TUB  EDITOR. 

*.*  (%rr*4mif«n(>  rm  rrfM'f'tf  *"  >"  «■  Mr/at  pottiUi, 

The  lalatlona  of  Dldymodua,  or  Diplodus. 

MT  rPv#Kiii-*U  for  Ihe  j;«iiiuiiot  I'rurvssur  Cvjiv  ii 
sof;roat.  uud  my  cunDiiv[io>  !ti  hii  3i:utiii;ii  hu  iiii|><idt. 
tlist  w1ii>n  Ii«  SHstiivJ  n\v.  Ilrdl  !»vrsi>[iallit>  aii'l  [lii.'n 
■  II  ScUurt  liii.  'JTS).  Ibal  Diilyiauilio  (a  <ut>«lilnl« 
f»r  DipliHlii*)  WHV  till..  iirojHT  name  for  ChUmjilo- 
■■>l]Whii«,  1  W3Ji  willing  to  nl.  lM«t  coac«de  Ibat  Iti« 
iwo  forms  iiiijj-lit  i)i>S!iit>ly  bo  r^laittl.  Knowing,  u  I 
(li<t,  itiAt  <IiS«ri<iit  t)|ji.'S  liHil  bnoti  cutifoaiideil  aiijcr 
Ilia  iisniu  Di|ilndii»,  1  wim  vonUint  tn  awail  tliu  pub- 
lic-ntiim  "f  ProfrMor  C<i|>i''b  vii'«n  tmtur^  exprerainf 
a  ptHIilvnoplTiinTi,  LhiiikliiB  he  rtiluhl  hsve  evidence 
In  r«*<Trv«  wliicli  woiiM  eainiar  wlial  had  be«it  b«forn 
offvrDil.  A  rfiaimi  t>(  l^'ofij>'»'>r  Cops'l  »lsi>rvKl>i>iia 
liu  j[i*iAppoH'(^il,  M  prnnilaed,  in  llie  AmrrUaa  iiolu- 
ralitl  for  April  (xvll[.  41^,  413),  xu<\  ve  ant  iii<-n<fi>ra 
In  a  poiillon  to  U-tX  liU  uiIcrAiiraa,  NiilultliflinfJiitit 
the  TorerBiicp  aii<l  cmiB.Icucp  llmt  1  Iiiivn  cii|jr(!"«l, 
I  csii  bnl  think  now,  tlmi  foi-  ante  Profci-nr  <*i>pe 
liai  biwn  loo  limij-,  luiil  tripptj.  [  nmrnm  Iiii'iril.  not 
only  thai  DidrmiHlna  lim  no  gciitrlo  nor  svrn  fninllj 
rclnliDnv  wilb  CIil.kmyUiisctacTias,  bat  Uial  It  iqiru- 
MUU  «rca  .^dllTi'rviit  ofifrr.  My  bclii'f  In  I'rofrmiiir 
Cupe's  CKiidor  ninaln  luv  otbrrsi-ntlinciilt.  ami  1  pm- 
Huiiip  1i«  will  iliicunl  biR  liMt-formol  i>ij|iiton  whnn 
L!«  atlfTiiliun  Is  cilkvl  lucc-rliiiii  Ixci*. 

'thv  biiloryof  Diilj-moUuB,  or  IHplodu*.  I*  n  long 
one,  anil  is  complii^atvil  with  tbul  ul  «ci«ral  ntlteri, 
I  n«ttJ  oiilygivj.' ilip  Bftljunt  (uniiityi. 

In  J8S7  Profoiiior  AjpuM)!  [/"wli".  fiM.,  ill.  iW)  tla- 
sorllwd  a  spine  ulilcb  h?  bvliowd  lu bnvi'  bclonfjcd 
to  a  Osli  like  111*  »li:ig-r;iyii.  n?  I'lennicatitliiu  loevis- 
simiiH.  The  only  ozampk  w«»  <ibi«iiji-'<l  from  tbr 
I)  lid  Ivy  enal'Celil. 

In  IS4C  I'Ivtl^«M■^  AgiUiaii  [fulu. /□«.,  ill.  20I) 
niA'lu  known  certain  t*elb,  wliicb  lie  ruerrud  to 
nli»ik*  of  the  famEty  of  HytKHlcKils.  Two  'species' 
wart'  dii'linicuisbed,  D.  0l>tH)*tiH  and  D,  minulus. 
Until  were  i>i>(aliieil  from  t)iii  EnKhtli  cojJ'me.'iHurM. 

In  XWf  Pr(.tAiu..r  tt>^yrich  [iTmclitf  crrfcmJ/.  k. 
prriu*.  "tnif,  iPtiu..  1^41*]  t>ri>po»«d  the  v*""!"-'  nani* 
XciipiRnnihns  for  a  O^rinan  carbon  I  feri)  its  fonu  re- 
rpin-.l  loOnliacjinihiu  by  Koldtiiss  (IMl),  bul  whlrh 
nppronrhi'ii  nearer  In  J'l<^rii'HCaillhii*. 

In  1S)1I  1st.  .Tordnii   (Juhrhuch  /ur  mi».  n.  trrol,, 

alM;!)  dniirlliRd.  uiidnrtlio  iiitnir  Trimliis  >euilis.  a 
irm  tiibinignpntty  urortAinvd  in  Iw  identical  with 
thn  Xcnni'miilin*. 

Ill  Isr.TSIr  I'hillp  dc  Malpnt  Com  KR«noii  [Ann. 
anil  mill.  nil.  hUl.,  XX.  4'£i]  roiiii^di'd  that  tlie 
■pini^i  of  rtcurru'iiiilbiit  Iwlongril  |n  Ibu  taate.  fl>h 
ai  liic  Dlpiodui  t«(!th.  and  tliat  Xraaranthus  waa 
likewise  icferablR  to  ibn  same  tvpc 

In  1897  Pnircuur  Kiirr  (ti'tiib.  k.  akaJ.  alt*., 
Iv.  MO-ASI)  publiibi'il  an  Habomtc  mrmnir,  lilnitrAi- 
ed  by  leti   ]>lal«.  In  whioli  !»■  pi'ciTcd  cnnclunii-cly 
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that  I>l|i|n(liis  And    X«iiHcitiit1iiu  werv  goncricnll)' 
Idnntlcjil. 

In  |xS3Pri)tp»»(«-ro|ifl(iVnf.  oeci'f.  nat.K.  Pfiitart., 
11.  10(4)  i>uh»Mlutad  the  name  l»>lyniiidii*  tor  [llplodim, 
nccuiM  the.  Intli^r  namn  li»l  l>pjin  fttveii  lii  181U  to 
Sugiu  by  KiifliKuqiii'.  Till-  liliLliiRuhlK'd  nntunillKt 
VTM  frtililAnlly  nnacqualntril  wuh  Uie  rvacBrchcii  nf 
hliprftdRprMon. 

'nicrr  h  much  varjallon  tn  tha  dnnlltimi  of  riount- 
eftittliUK  (ni  wr  (hsll  now  c!>U  Dlploijua.  or  Didyino- 
itu«),but  it  ii  ralliirrn  varlntion  coiiiw^uent  on  puiitioii 
III  llio  jdw*  tbaii  *i>cr(ft(^  or  gciierk;  and  nol  only 
'  lU«  (ped««,'  lilt  onr  nTi'l  Uu:  »»mc  jptcics,  umy '  poB- 
wM»  HTO.  Uiroc-.  or  fiiurdcmiclcs.'  but  not  ifttli  ai  all 
like  C1iIiimy<loii-Ui?liav  Uowovor.  »ome*li»l  Btiulo- 
ICOus  Infill  arc  iliosc  o(  ili«  lypt-  nnincil  Dipk-du* 
Liiourvu])  by  Vrolvtaon  Ncwbtrry  «nd  Wurllien  |  ftil. 
IlL,  lol.  ii.  p,  OS,  pi.  i.  f.  41.  TJiL-M!  wtTB  v«ry  dif- 
fareiil  fiuiii  Ulploilui.  and  brluii|;^'<l  to  ;i  ucuuh  vhIIviI 
Tliriiiacoduii  1>y  Bl.  Johu  unij  Worlju-ii  (i*'il.  /(/..  vol. 
lit.  |>-  'SS-  I'l-  &.  (-  1.  SI.  But  whetlirr  Ibf  uiimuU 
ATiutKl  wltb  such  Ut-tli  n^sFinblviI  ClilauiydoMl&cliujt 
ituiy  well  be  iluubivd. 

Ill  Ant,  tlie  order  eMeil  ti-tiiliTuluini  by  Pru[«8- 
Mir  Copfl  api>«ar«  Ui  be  dviiiHuilvd ;  but  ii  liiw  iiolhliit; 
wbalsver  to  do  wllb  the  I'lvriiuttuiilA  or  ^^'>l]ii-)ii>pliich- 
tliyoltti,  anil  It  may  iiotev«n  bvloiitc  to  ib^  irlauliiuis 
(lome  ot  lit  rbaract«n  ara  vvrv  pei-iillar.  nrid  i-esein- 
bl«  thote  of  praUxlliincMingil.  Viii'ilicr,  tbv  nnlpr  had 
alnady  been  recogiilted,  deltned,  anil  nam^d  by  LUi- 
kvti.  nEdymtxliis,  or  Diplodiis.  and  Trlodtin.  i'an  t« 
Ko-ordlnutcti  villi  Ilin  tplni'A,  I'ltuiracaiilhiio.  l)rllia> 
can  til  11*  (pt.  I,  and  Xniai-Hiitliiia.  All  ttivnr  iiaini-a  nrr 
relernble  to  a  %ing\e /amiln  ll'lourAoanlhldac)  of  the 
order  Xenacniitlitnl  at  Liiikcn.  Tlio  prapouid  mcni- 
olr  ot  ^rl>ft^u/>^  Copp  will.  Iiowcvcr,  l»  n  Rifal  boon 
to  iciuiicc;  and  to  enable  him  to  co-onhiialr  hln  data 
with  tbixcof  tlic  earlkr  pali^lchlhyologliu.  and  thm 
render  11  still  more  Taluabk.  In  tli«  object  ot  this  coni- 
mmiicalion.  Apparunilv  two  griicrn.  disllnniUhcd 
by  Ibcir  spine*,  exhibit  tlie  Didymodus.  or  Diplodus, 
daiUiiou. — Plirtmcaiitbus  and  Xen.iParitbu*.  In- 
fonnatioTi  Is  espeeinlly  drtinilile  respecting  tlio  chnr- 
iu'tvr  of  Iheir  bmncliUI  iipi^rcntei. 

Af  U>  (.'III  amy  dote  laebu.>.  (he  anatomy  iTill  probn- 
Wj  r*veal  a  itriioture  uiosl  like  that  of  llie  Opistlmr- 
tbri  (Xolidaiiidael.  but  of  n  soiuewbal  more  primitive 
type.  Mr.  (lartiian's  iiicniuir  vill  iiik)  ties  lion  ably 
be  'if  givat  value,  (or  pruliAbly  no  "ne  is  better  ue- 
>|U&lnt«d  with  Ihti  selaebians  than  lliut  ^-entleinan. 

TilKO.  Gii.i.. 

Tba  'unit  of  tlm*'  ooatnvmny. 

t'pon  r«iuliiiK  your  edllorial  L-i-iuoienu  in  Seienct, 
So.  M,  npon  lb«  'obiuiKe  Iti  lliu  null  of  tftue  '  cuu- 
trovar>T,  wblcb  cIom  wTib  tlie  word*  "  Utileat.  then, 
thU  maiUrradmltaoftjieodyaDd  permanenid^ciiiun, 
tba  ono  way  or  Ihn  i>lii«r,  wtih  llie  entli«  aftreemmil 
of  all  parilvii  lo  the  contniveriy,  a*ln>nomy  would 
appear  to  run  tbi^  *nrion*  rl*k  of^fnrfeilliijc  I><>r  claim 
to  a  plare  among  th'  exaet  *elonrca."  it  tlrikr*  ine. 
tbAl  unlcs.!  ihn  whole  thing  I*  intended  as  a  iarca*ttc 
crlllcl«ni  of  )(r.  Stone.,  of  whieh  there  la  no  rvldenco, 
It  I*  about  time  to  call  a  bait  upon  Mme  one  for  liKwe 
writ  ins. 

If  Mr.  .StMM  niAltilAlna  tltat  a  m«an  anlar  day.  In- 
•lead  of  depending  upon  llic  actual  time  of  rolailoii 
of  tba  earlh  on  lu  uila  and  the  aelnal  ilmnot  Its 
revotuUon  tuund  Ae  aun  (and  lienee  ca|ial>ln  of  de- 
tenuloKtion  by  aclual  obauTAtlon).  I*  an  arbitrary 
InWrral  ot  limr  Bxed  by  the  dlclum  (of  Deiicl,  Le- 
veitier,  or  any  other  human  being)  llial  In  that  lime 
(he  earth  iliall  iuutc  hi  far  in  ili  Juiiiiiey  round  iha 


f; 


aun  (and  that  li  oxaclly  what  his  tlinory  amount* 
to),  and  It  he  <ayi,'  "Profeisor  AdAmVa'argaDient, 
that  '  mean  solar  time  is  nieasiirecl.  not  by  the  sun*« 
mean  mollon  in  longitude,  as  Mr.  Stone's  theory 
suppose*,  biu  by  the  motion  of  th<!  sun  in  hour-an- 
cle, is  one  (hat  I  do  not  profcM  to  underMMtd."  and 
if  he  persists  in  inaintainliiK  these  absurd  position*, 
then  aatrouomera  will  simply  leave  him  to  lilmielf. 
for  argument  in  eucb  a  ease  i<  uselen. 

A»  to  ilio  relalion  ol  astrotiomy  to  the  e«aet  »ci. 
eiices,  let  lu  see  how  mueh  is  the  poiiii  in  dispute. 
Tlie  iucreasiiig  diaerepniiey  between  the  fomiulati  of 
Bea«el  and  Leverrler  (or  the  nntiiial  mean  luuliau 
of  the  sun  in  imieifude  is  0".00(i2  per  year;  that  ia. 
sU-hundredtlis  of  a  »eooiiU  of  arc  while  tlie  aun 
iiiove«  l,296,(Kf8  seconds.  Tbis  ainouiiU  lu  eiglit- 
hundredths  of  a  second  of  time  lO.US)  lu  tieenOj 
•itars.  KipK.wit'd  as  a  raliu  kilheuhole  eunsuuil. 
it  18  .iX)O,gO0.O10.  or  about  I  part  hi  '.i1.:><iO,tmo. 
'riie  dlRcrepatiey  between  the  two  best  iiimleru  de- 
lermliiatlons  —  tliose  •>(  Hansen  and  l^verrler  —  is 
only  (CSHAZ  per  jum,  or  about  one-four  tec  iiLh  o( 
ihe  above;  and  |K>rbap*ii  wlllbe  admitted  by  even  the 
most  I'nthu'lastlc  devotee*  ot  the  '  exact  sciencM ' 
thai  till*  la  H  fairly  well  d>rtermlni>d  imtrtiiinuilcal 
conitant.  The  proper  tlirnie  for  cxeldng  aHtonlah- 
m en t  should  be.  [hat  Deiael,  wllb  ihn  il.ila  avallabU 
In  bis  day,  should  have  brcn  .ible  In  deiermlnn  this, 
and  n  iloicn  other  conatanls,  H"  wonderfully  nnar 
lliplr  Inn-  values  as  modern  obiervallon*  ahuw  lh<:ni 
to  be.  Only  an  lutellectiial  glnnl  of  hik  wonderful 
skill  and  Indomitable  energy  eouid  have  necomplinhejl 
such  rriult*.  II.  M.   I'Airi.. 

WhbIiIiii^h- 

ICdefrrltt'cirMiua,  louse  writing  is  niucli  less  proh- 
e  than  loose  readinu.  We  euunsel  our  eorrespond- 
ent  Eo  re-read,  and  with  ein'U)iiS|ieetlon.  StUnce 
hopes  to  present  the  views  of  all  jiHrliei  when  so 
ex|ir«sted  as  lo  lueril  a  hearini:,  and.  b.-ivtl  o(  all, 
lake*  occasion  to  espouse  the  cause  of  a  purlisan. 
The  controversy  on  '  tbe  unit  ot  Mme'  i"  t>i|:  ret  table; 
but  tonl^D  utronomets  are  abuudaiiily  competent 
to  conduct  the  discussion,  as  they  have  done  hereto- 
fore, witlioiil  additions  to  the  lli«ratare  of  the  subject 
on  thi"  part  of  any  one  here.) 

The  u»e  of  tlie  method  of  limits  lu  matheinatl- 
oal  teachiiie. 

Seifnct  for  Mareh  M  coninini  ii  letter  by  Professor 
Safford  on  nielhuilsof  teaching  Ibe  tiiileuius.  <n  which 
he  refers  lu  the  '  new  nieihnrl  o(  rates  '  by  (lie  writem. 
in  comparison  nllh  the  melhud  ut  ilmil«.  Tbe 
phrase,  '  new  meth'id  of  raiei.'  ia  quoinl  from  n  list 
of  subjects  for  diseussioti  by  the  M.  P.  elub.  lioilon, 
and  was  prob»b)v  intemb.-il  as  an  abbri'vUliou  of  the 
title  of  a  patnphiel.  "  On  a  new  method  of  ubialuing 
the  dlBerentials  uf  functlont.  with  espeeial  reference 
lo  the  Kewtonlan  conceutlon  of  rales  or  relueiiiea." 

We  have  more  recently  published  a  treatise  on  tbe 
dilfervnilal  calculus,  founded  U|H>n  the  method  <A 
rates  ov  Huxlons,  In  which  tbe  method  published  In 
th«  pamplili'l  Is  ciupluyed  in  oblAlnliiR  the  diHeren- 
lials  of  imietliina,  but  which  has  nothing  In  eolnmou 
with  ths  mi;il<nils  used  by  Maclaurin,  exoept  the  em- 
ployment of  the  conception  of  velocity  lu  the  fiuida- 
mrntal  deQnItlon*. 

Protcuor  Sallord  lejcarils  iJi*  dOCUIn*  of  *  Ibe  sur- 
Tlval  ot  tho  fliN'ai '  a*liavlii|[pronouDoeda|t«lnst  the 
metliod  o(  iluxjoiia,  atid  in  favor  of  tha  method  ot 
limits.  It  sernia  loni  tliaiii  isralbertheaeowetHctif 
fncfAi><fi  ot  Maelaurin  and  the  IromedUle  (nltoireni 
of  Newton  that  have  thus  been  condemned,  B> 
I  .Vein'Aly  nulU".  Juiuu>,  1IM.p.  91. 
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pitred  with  Uio  ntislylkal  mclhcxls  tod  man  0ciil>l« 
notation  Rdoptccl  by  thi-  follnwi-ri  of  LAlbolU. 

Tlir  I^ibniliiui  nolilloi),  utilinuitli  orislnall;  i^on- 
nwlLtl  with  ihf  doclriiip  of  iiiHnltealmarii.  Vinji  now 
beeu  iiiiiveriiiilyucPcpti'il:  ■ollnttwcmuilWviMblT 

(]enot«  an  nbfoliiic  vclocliy  by      ,  >tid  a  ivlftUf« 


au 


rff* 


vflloc-ily  by  "'       The  quMllnn  whkh  In  «tltl,  »  U 

uwiDR  1(1  ii«,  dclintahlo,  1«  wltvllivi-  lIiMe  »yiiib<il»  thuW 
bvAefmeA  (1*1  liT  Ihn  roneinil.iiiii  of  »  vi^lm-ily,  (3°)  m 
limits  of  linltc  illffcn-ncM.  or  (;'.°)  »*  tli<-  rnU'ii  of  In- 
flnilcsimul  (I:tTnrRiii!i».  Ttio  acrniKl  ciitsp  xt\i»vi  hi* 
N  pro|p.'>t  nauiiiit  tlir  loKlrjil  ((ttni-iillii>«  liivolvoi)  III 
the  coiiceplioii  u(  liiftnllriimaliir  It  Ubw*  uiidiT  Iho 
it  I  Had  vantage  of  ntlnrhliifc  no  snparati>  inrniilnKii  to 
lh«  lymboU  dx.  dy,  and  dt.  nnd  Ihirnby  lows  mnrh 
uf  the  adntnUgc  of  thi?  Li^lbiiltzinn  notation.  7'bi> 
luetbod  is  Im."ii  «x fillip) llicd  In  tbi^  extrdlcnt  ircatlsn 
of  lli«  latp  Dr.  Todhiinicr.  On  ihp  other  hanil.  Ihn 
viupluyiiiriit  ■)(  till-  notion  of  riilts  In  the  (nmlainpntnl 
<l«llTiItiuiiii<;liabU-s  lis  lu  givv  lo  l)ieiii:l«chcd  syraliols 
dt,  d<j.  mii  ilt.  ilclltiiti.-  nic»nln|t>  which  arn  not  ot 
iii^CMiily  iiiliiiili-»tnnl. 

It  kijMim  to  us  thai  Ihii  nicliioil  at  pn-scntitis 
the  lutijecl  la  bpttcr  adnpk'd  rtiun  that  of  timlls  lo  tin.- 
|iiirp(i»«ii  (if  vlt^invulary  in>lriirtion.  We  do  not  iil- 
Tnnipl  or  il^Hirv  to  di<|ivtiBi'  wilii  the  uic  ol  limits. 
an  t1i«  following  i|iioLittton  from  out  preface  will 
•how;  — 

"TliaillaUiirilaa  bvlKwaihc  rlcwof  ihr  aiirvrEnLlil  I'ukului 
bn*  pracolol,  uil  tbal  flinsd  In  moU  of  ili<'  >uitJiiiit  nuikiuD 
0»  tutiJffDi  hLtltunu  piibllslipdt  ifi*j  bv  *iei1j-l1  Umin    li^k  dtirlv. 

■>lTi  ^  l>  uudli  .lellDi'd  a*  tliE  llmli  whldi  fhr  ratio  of  Um 

AqII*  dninkfliie*  ^  wbi  AjF  siipn«r<brv  vthen  Llitte  quAolllTr4 
■fT  KMfi>Bi>lii'l>  dliuinUhuil.  Wl.uii  iblt  •IcAulilun  i»  •rmpla^ri. 
ft  !■  hmrjiuf  J ,  1?iif(prt»  proccvdlng  id  hlnDmHIIcal  iftpUiniinnv,  ui 
pnraitiBi  iM>  limli  lithf  mwnrr'af  the  rabtlvo  r*m  of  md 
■■  Imbl*  vork  iliD  Older  i>r(-vtnrfl;  '^hsLk*.  iIj  im<t  dirsrr  *u 
o^ne^  tlml  ihvir  nlloli  Ajujil  tolhir  ntilo  nf  thv  ralstlva  mtt* 
of  Tuiil  y  ^  nnd  in  abspur  jil-,  by  spplylDif  ib*  umiftl  m'lhixl  vf 
— BlaMiiiir  Initrlctniluig  fnrtn*,  li  1*  (hoini  thai  ihc  limit  of 


,  (Ftiin  A7  I*  dlinlnl'lHHl  IndcllolUlT,  U  ctuil  to  the  raUu 


as' 

2-    Thus  Ibe  HopUijrmtnl  af  limfl*  Is  put  olT  nntll  wo  src 

pMparMI  111  >lu>ir  ihm  Ihn  IIidH  bsa  •  ilallnlW  nlur.  nspablr  of 
•ipaalos  In  ■  lanviisvialrTSdyfMDlUarMtlwnuiliini. 

Our  RXpcrlcncR  lias  brnn.  that  llio  nliidrnt  trnln<«d 
b;  thi*  method  Dmii  no  dimrulty  In  poiahig  to  the 
employment  of  InllnJtctlmaJi,  In  nhtalnliis  the  dllT«r- 
mitals  whicli  am  required  In  the  mwhanifal  appll- 
mJuns  of  tlie  inti-gtal  calculus:  for  i-nniniilii,  thosp 
refiiiml  in  t]i«  dulermination  ot  moments  ot  tncirtin, 
nwultAht  Bltnu^tions,  etc 

J.  M.  RirK. 
W.  W,  J<nixs<».t. 
V.  e.  nn»l  aoa4Hnr. 

SUk-oultxiTO  In  the  colonlea, 

tn  your  mvipw  of  my  celitua  n^imrt  on  siilt-maiiu- 
faetnre  In  tlin  United  .states  your  critic  laliM  iMtii* 
with  mc  as  CO  the  amount  of  Mlk  raistnl  in  th«  coto- 
nics.  He  derlari-s  iliai  ilien^  Is  a  tendency  on  my 
piatt  "lo  drprrelat^  t(.i>  iiiiaiility  and  'iiiality  of  silk 
produced,  —a  tendency  which  1«  natural,  and  doubt' 
l^aa  uMionidoiis  In  an  aKnnl  ot  manufacturers."  lu 
rapport  of  thi*  craT*  InipntalloD.  your  critic  addaceii 
two  point*  on  which  lie  ill^putei  my  proof  that  tur- 
tain  estimate*,  blthrrlo  arcrpleil  m  rvlatlnic  lo  raw 
Mtk,  r(«lly  refrr  to  cor.non*,  and  prol)»bly  to  freab 
cucouas.     III!  lays,  Hnt.  tliai  I  hy  no  innan*  maho  li 


cl«ar  that  Ihs  lorm  'mtrallkliall*' nudly  in««it  co- 
coons, "at  ltmIt[ht>|>{ilytotfa«twl«ted  banks  of  raeled 
■Ilk,  and  tiic  ti-riD  '  ci>co<>nf '  was  In  uacattliM  time." 
To  this  It  iM>ed  only  be  »ld.  that,  in  the  literature  of 
the  <»lonial  prrlo<l.  eocoons  are  f  riK|uentIr  de«igtiHt«d 
by  the  tvrm  'balli.'  or  'silk  ball*.'     For  inst«iic«:  — 

*'  Itptbn^-Kif  your  hnnchr*  tnn  Ibv  bsblcv,  and  jovr  attlia- 
baUs  or  tik>(1onit«  tTi'fi  lb«'  brsnolwkailsyrvaftvT ttw  work*  U 
prrfvecfil.  lilt'  tiAJUsrv  ilitii  (u  br  nijble  4le«ilua  <if  titr  tueb«««d 

HB  >-*iii  irtU  pFTvurr,!  (lit  i\\p  si-sr  fttlUiwIna.  BofaufllU  hnd  Dii 
■■<-rre«  At*  ^oiV  t^rv*  tlini  ibpri-  4bouJd  he  pKipnnlnii'<d  Sou  halla 
fur  uni'  uuuct  of  si'cd.  Ihu  bnMt  rusft  and  lunhiJOi" 

On  Ili«  olber  hand,  in  a  widely  «Kt«nded  rvadluK 

on  tbesubjecl.  I  have  never  met  with  th«  term  'balls 
uai^uifyinu  reeled  silk  in  any  form:  "'id  t  have  no 
reason  to  believe  that  reeled  silk  wan  uiade  into  bslls. 

Your  critic  remark",  secondly,  "  It  is  certainly  not 
ju»Itaabl»  10  aahume  llint  tht-  cocoone  were  noe>'a>arU 
ly  ft«»b,  as  thej  are  not  (hii"  handle'!  «n(l  mailcote-d." 
■fliey  arv  so  handled  mid  niarlielsd  at  I  h.'  [.resent  day, 
Statistics  of  production  In  Enrojiean  countries  and 
illslricts  are  compiled.  Iia<ed  on  ihi^  nelf^hi  of  fivsii 
cocoons,  Thecoinmen'o  ii'  iliem  Itverylargn.  Quota- 
tions of  their  mailiei'piivi's  .i{ipcar,  during  tlie  scAion, 
In  trade  reports  anil  jouinati-.  For  Instance ;  In  the 
MiiiiOfur  'Ic*  soJcJ  of  Jnne  81),  ll^Ki,  under  the  head- 
InS*  ' Prli  lies  cocons  Krainals  '  and  '  Marches  dcf 
cocoli*  ItalleQs,'  lliere  arc  pages  ot  tills  sort  of  iiifor* 
matlon:  and  ll  is  so  well  understood  mf  rvferringto 
fresh  coi:o"ns.  that  no  special  ilcsignaiion  is  used  for 
lliem;  they  are  ilraply  'cocons.'  Indeed.  I  am  as- 
sured, on  good  autlioriiy,  that  It  is  only  freiib  cocoons 
that  go  from  the  producers  to  the  filaturta:  ercu  if 
'choked.'  iliey  are  accounted  fresh. 

Is  II  not  justifinbic  lo  believe  that  eclimalea  of  tlie 
weij-hl  of  coeouna  produced  in  Georgia,  and  ot  what 
w»i  sent  to  tile  (ilattire  Ilierc,  were  similarly  made: 
that  la.  that  tiiey  retcrnid  to  froli  cocoons?  This 
view  of  tlifl  cnse  came  to  me  only  afl«r  montlis  of 
research  and  final  good  fortune  iu  Iraelui;  the  origin 
of  an  historical  error.  Until  then,  1  had  accepted 
willioiii  i]ur9Eion  the  currvut  bislories  in  their  ac- 
count; uf  silk  imiduction  in  the  colonies.  Hy  espla- 
nalion  reconciles  Ibeir  alnin|;e  discre]i»nci<^s:  hfton 
refiuiiii;  it,  slioutd  not  some  other  solution  t>e  olTered? 

While  dilleriii);  wh-'lly  from  the  conclusioMsof  your 
article  :vi  to  Ibecauiesuf  failure  and  ceHxatlon  of  sill:- 
culture  In  tEil>  country,  I  sliould  not  bAw  troubled 
you  Willi  a  ri'iily  to  crllici'tiis  on  my  work,  bad  they 
not  contained  tlie  Imputation  to  wttleh,  with  great 
regret,  I  Iiare  deemed  it  neccstivry  to  refer. 

Wm.  C.  WTcTKorf. 

Ralofall  at  Ami)  eta t.  Maaa. 

The  month  of  Februsry.  iSSt.  statida  alone  upon 
the  nieteoiulogical  rat'ord  of  Amlienl  eollejte  In  show- 
ing an  average  cloudiness  of  sevenly-ieveu  per  ceni 
of  the  sky.  During  llie  forty-two  years  uhidi  this 
record  covers,  in  uu  jjrvviuus  case  baa  the  cluudines" 
of  a  month  averaged  more  than  ser^nty-four  per 
ceiil;  iti  only  Ave  cases  has  it  reached  seventy-,  the 
range  generally  being  between  forty  and  «iaty,  and 
tb«  mean  almost  exactly  lifty, 

The  fact  that  clouds  and  foKgatlieronly  Inalrcon- 
talnlne  paKleleaof  dusi.  whlctiha»beenscieiitlQcaII* 
■leinonsi rated,  snegosls  the  queaUon,  whether  the  toI- 
«anlc  dust  from  Knkaloa,  wbleli  In  higher  air  eave 
to  ua  tlie  briltUnl  evening  eklea  of  December  TasI, 
may  not,inIi*Kn)dua)de»oenltoifanl  tlie«arth,bar« 
reached  In  Knbroary  the  lower  level.  In  whl^  our 
(blonds  are  tormeil.  Aiid  hat'n  bei*!!  ilio  cause  of  lliis 
■inpmcedenlad  accumuUiloii  of  them. 

.\m1iaral,  Uaaa. 
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Dt.  Newbeity'i  ivotk  ta  tlie  Colomdo  Cafiou. 

Mj  ntTfnclon  hnn  liciri  ilrAwii  lo  tlii-  tnct  Ilim  thi- 
abMnCc  of  nni  mfiiMnTi  r>(  iIip  ojkrtlpr  <^xphiriLll<'i» 
oX  the  Colomiio  CHflon  rvfiluii  in  (lie  uttIoit  of  Os]ii. 
Docton'*  monngni[ih  Ip.  ItJTI  ■lur'*  tin  nppaiviit,  liijtiK- 
ttcc  to  thr*R,  jiiid  panlRnlnrly  I"  Vinlt-tfnr  Nowliorrj-'n 
work  In  Ibnt  district.  It  <■  lo  bi;  n-ciirtlcd  ilint  Ihc 
llroll  of  space  nrKllnble  rcmlrrvcl  nii  liiilorii:nI  iintice 
of  the  pi-ugrtM  of  goolocjcul  itisiiovi-ry  In  ihU  in- 
maikable  region  impOMtblc,  u-liili:  u  piirniirnph  in 
Uiorcvleiv.inipnclpi)  loappljnimlvtotli^workof  ih<! 
Uter  geological  Eiirrey*  op;uTiit«il  mi  sucb,  tnny  Ih! 
lnl«rTOc<ed  m  i^noriu);  tlmi  uf  prvTioui  ^vcmiin^nt 
expedltiona  which  iuitediitc<ltli«ii-l^'  inMiyynm.  utid 
wov  carried  out  in  the  fatp  of  d[fficuliii-s  jtiil  l-vi-h 
dwwnwitli  wliidi  laitr  parties  Imvo  not  hail  to  con- 
tend. This  was  lury  fur  Irc.im  bdnj;  the  inimiiim: 
uid,iiid««d.  Profi'wor  Ncwbciry' »  work  in  the  cnfloii 
region  U  *o  i>«ll  known  to  gcoiogislB.  iiiiil  so  hi::li]y 
nppfeciated,  llixt  an  sltenijit  lu  i^imrr  il  in  nny  com- 
pl«te  Account  of  the  region  cuulil  but  reflect  '.m  the 
fiiithor.  The  KKTiEUtit. 

Tb«  ocomieuoe  of  the  Heaaian  Qy  in  Nortli 

Ameifoa  betoi«  ttia  revolution. 
Tli«  AiDFiicun  phil(>»opl>ii;ul  !">dely  of  Phlladrluhiu 
ap)ioiiiteil.  in  1701.  acuuiinilleu  for  the  purpose  ul  col- 
lecting:, and  coiuinuulcaliuz  lo  th<>  aociely.  uiMt^rlnlit 
for  the  uaiural  hiator;  of  lh<r  iiiKect  c»ileii  Hessian  lly, 
M  alto  iiifomiatlou  of  the  bmt  iueaii»  of  prevvntliie 
or  dMtroriDK  the  Inaect,  and  whaievvr  e]»e  riilMtliig  lo 
the  taia«  Toliclit  he  interestlne  to  aitrlciilture. 

At  a  mf^ilne  of  the  commliliN'.  April  IT.  nt>'J,  ti. 
va«  tc«oWeili  that  I>m'  otilaliilng  in  formation  of  tli« 
fact«  nereatikry  tor  forming  ihe  naUiniT  blalory  of  ihU 
Insect,  bi/nrr  it'  rnlirv  cBantAltmr-nl  from  amons  u».  It 
bci  Tocomnionilrd  lo  nil  prrt-'iii  nlinir  iillnntlon  miiv 
liavp  tiruiight  thrm  Into  ocqunlnl-inrn  wllh  any  micfi 
facii.  lo  cnitimnnicalc  the  >atnc  hy  Icllnr.  nildrc.MpJ 
to  Thomu  .Icflcnon,  ciq.,  lecmtary  of  the  *tatc  lo 
the  rnlte.l  Sato*. 

Nlnr  <|UC9iiou»  were  propo«*d,on  which  intormii- 
tlon  wa>  pirtlcularly  wauled.  I  quote  here  only  llie 
llrit. 

"  In  whiit  year,  and  al  whni  litne  of  tJie  year,  was 
this  animal  otiserved  for  Ibe  lint  lltne  ?  Does  it  sewn 
tu  hate  made  tta  appeanuice  in  Ihls  coutitry  only  of 
lale  yvars.  or  an  there  any  rvaioiis  for  luppuniug  Uial 
It  WHS  kuiiwn  in  any  part  of  Iho  Uniled  Sules  previ- 
ously lo  the  ('oniniencemctit  of  the  laie  rvvoluilon  ?" 
Tlie  rraululiou*  uf  tfa<»  meeltDC  are  prinleil  in  full 
in  Carey'R  American  iiiuji^iim  (PlilladelphiH.  17ti2.  vul. 
xl.,  June,  pp.  IS(~287)  by  tti<>  ci)iuniitt««,  —  Tli'itiia* 
j«Bcnon,  J).  Smith  Barton,  .Tame*  Hiitvlilntun.  Om- 
parVlttar.  Th<"  .Im^Tifanmuwum  wajxliseootinuwl 
aftar  ITSS.  The  Insi  volnms  contain*  nu  iy|<ori  of  ihn 
eommiitoe- 

S»  U  obvlou*  fr<-m  Ihn  Hm  qneitinn,  It  wna  M  Ihln 
Uhm  not  willed  whether  Ihr  Inupct  hait  bpen  otiaerved 
hero  before  the  revolution,  or  noi.  Mr.  A.  Kttch 
quotra  the  pubtirntloii  In  the  ^ntrrfcon  miueum,  and 
iCAtdd  that  no  report  hul  been  made  by  thn  eom- 
mlltee.  The  Imnorlnncc  of  thi*  quejflon.  and  of  n 
iH)mmlttw  with  Jcfferaon  at  Ihi-  head,  led  me  lo  nak 
Prof.  J.  P.  Lesley  whether  the  old  minutps  of  the 
Phi loaopli leal  locieiy  contain  nay  nnpubllihed  re- 
port,  or  any  Ihlnj;  else  relntinc  lo  the  lleailan  tly.  I 
rrcdved  from  Mr.  neurjr  Philli|Mi,  jun.,  secrcUtry  of 
the  aodtty.  the  (ollowiiii;  answer,  under  divte  of 
March  28,  1S&4:  — 

A!  [Ill  trqucsi  tt  Plate— or  LmIit.  I  hiTc  ruinlned  our  ol4 
mniiutUi  »r*nni»M  lhrlIiMliuilf/,aodi>pp<iu1iiDn«l[aH 
ibr  nvjli*  nf  taj  tAuvb.    1  know  p^tmtifig^  ttini  b^lbrp  in* 
■  Ths  lUIici  an  br  Mr.  U.  IlinLlin. 


molEtll4in  ottt  iiiiiTipnp«r>  srt  full  ol  mmmanlc^tlonA  Lit  tpfft- 
•nrr  lo  Ihp  tl^uUn  fly  m  nofpt'nf  ■  I  <iiruot  im]J  lo  luind  any 
oav  i.iLi>i.'r.T>uL  I  rrEUOiTitfor  purfT^lly  fit^iiculky  atelEJif  tiji-ii.' arll- 
eUr  wl»Hi  fTAjini;  'vr  iitlHir  purju^i*.  1  rjhiinni  Anil  Ibm  tlip 
rtiinmlllr*^  fTrr  rv|Khrlti1. 

1?MI.  M«>  IR.  (.'om.  oh  liiitbnactr)'  lo  con»UI>'f  »htflh.*r  «ijf 
mt'Ekiud  cBit  tiD  ftilE.iti  uiaon  fur  [.rpvirnllng  tliv  dnmit^  ilantf  lo 
whi-al  1:}  llii'  ll.>«Uo  flj-,       S.B.  —  ytr.  PuH»iin-l  bu  vriiua 

DU  Ibt  BUbJl-CI 

ITW.  June  31.  r^p*r  on  ihw  Hirtiliin  tiy  fpud  t/j  I>r.  Dond; 
cardwrnl  w  hf^jniMlihrd-    >9t}  N»,  4.  oriel  iiaJphik  rv- 

tt(B,  i.irt,  IH,  t'til.  lATJilun  Vnnrr.  ^^nblno  lilfl.  V'a.  Ob*ervft. 
lion*  .III  lllu  tiy  viE.L't-il  ilualTUCtlva  [u  ulinl .  (rriliiHTl  I.-'  I^c  uuli. 
U>1ji<(1-  [  U  putiUalhrit  lu  TbI- 1,  'iftho  tma^tBiU'tin  ttt  Itia  Boolrly. 
I'f-  lUriU,  Injur.  Im..  II.  liOt.    l>ii.  II,  A.  II.  1 

I?^1.  '^InlL  1&-  Jcrrrnoll.  Pr,  ItiirTuij.  HulcUii^tfii.  I'Iiodimju. 
ndl)i.  Wl.i«r,»i 


■ndl 


I  Funimltlrct  lu  fntErrl  mUE'TIUla  inV  fottlllElir  lIlV 


naluniL  hlaliiiT  bl  Ihr*  llotinn  Hy.  Bn.1  II14.  t".*!  inHiiii  for  lu 
pr^vnnilon  snd  ift'iimcrlcin,  (tki  noL  llnd  ilil*  cDuimLii««  over 
rtpcncd.    K.  I'.] 

nVI.  Mix.  14.  UiBinlr  on  HeuUn  lljr  hy  T.  t..  Ullcliell  ii( 
Ijiuf  t4liiiiil  nvd. 

Everybody  cor versaiit  with  our  ftctuM  knowledgn 
and  tlio  lIlcrBtnre  on  tlie  lli«'«iaii  tly,  will  acknowl* 
edge  It  lo  Ih'  oxciii'sWe  ilial  1  tiioklhelibi>riy  to  again 
ii»k  Mr.  I'hillipj  If  by  chiince  Ilia  year  lltW.  together 
u'iih  the  nnmc  llesiUii  lly,  wiu  not  ■  clerical  irror; 
the  m'jre  lo,  m  Mr.  Morcan  In  Dobwin'*  Kiirvr-lop. 
(rol.  vIjI.  p.  4iil|  stiles,  :"fh"^nainpof  Hi-.'sirin  ify  was 

K'v«n  to  ihli  Insect  by  mj'Splf  and  a  trlcnit  early  after 
1  firsl  appfiitencp  on  Long  Island." 
To  dnv  I  iTOclved  from  Mr.  Phillip*  thd  following 
Idler,  doteil  April  I,  li#l:  — 

1.  IT*S  tk  not  an  vrrctr-  It  iMiitnrt  In  !!;«  pto|mt  flitci^  In  Ih* 
<il^  Me*,  wti.^  Ajiil  ihrrp  oAn  br  fio  ijirut/t  nbi'riit  lliv  tin.  ^InsH- 
Irr  lilt  worO*  ItitthiftJIy. 

'rbr  t.nii  ^'iifiir  hi  iiKc  111  I'tiTmiylranU  fium  l*u'  mrly  Qrnaan 
■in  ml  If  mil  I*  lonit  h^frjif  ihi'  ratnUillon.  1  nni  nur*  tht  IfTin  ae- 
iiiirr  In  our  l*.rn*vl**iiln  enr-'n^*  lone  prior  lo  [b-l  ihtIo-I. 

£.  l.^«iinH..i  tnj  inliAl  itiijH'r  (uf  T>r.  UdnJi  y\n  v\v.r  ittibllabtO 
Tu-alt.!)'  In  •uiiir  (Di..n«  pro  t'l^vii  j^ut^tii-n,  "j'hiTi'  In  no  clvrlcni 
trrnr  oa  (o  Ihn.lAici  iin^  (lamr. 

]lol,«rh|i  t«  (.tiijiinl;  [npoiKut  In  l1iF*tiiltiui-nl  vouquoIo.  [Mr. 
iloiKun  .  UK'Ei^iiiHhtn  lo  Jisio  rlvL-n  Um  pwnu  ilnjiakjiEi  t\\.  Vx. 
II- A.  II  1 

.(I  ILiIh  nrliliitf  n  U  Dol  All  t4ay  inAlferfor  id^  10  rrrifyJOfi 
<hwn  'lAl.'iiii-iiL  HB  lu  IliD  <vmimliili:Bilun«  whicli  I  have  acvn  til  1 
ilie  t«ri>  LVunij SniilA  ^tatut  bcfniv  lit*  rvvoiiitiun.  I  liaval 
Imd  Kn*i  nv  fifti.n  En  dnj*  |w*i  loi  liltlorlnt  r«pirK'hf.*,  *nrt  thvl 
rtt^iirri'iti.Yor  ih<-  nuiiirorilir  Hn<lan  lly  Inibvat  cniffitiLy*  w«al 
■  frvijuriii  iiiniiur  uf  donvwrAollDbvitniiiiD  lUid  frlrndJ.  IHvada  Of 
Iwo  fotK^miliiiik  oLIpr  Ihfln  myafit.  WliLln  I  mm  iwrftidly  eoB- 
^li«nl  lliai  my  memory  ]■  Aceumlc.  yi^l  a  tuumtnl  of  (lAt  I 
IQTC  tboulij  il-  vi'Tin*''!  for  UiKK-il'L'Eil  utr.  E  ri*)rria  1  bovs  I 
Itiv  bri'»"-'iil  up^MJi-Eunily  t't  *u  ddlny .  ^01.  In  vivwof  Lbs  minota 
ol  I.A*  br^rliJtf  ii|jrin  1I11:  niD1ii.-F.  I  Aijnl  doubt  Ibi-  itPfat%Bf  i 
my  inmiory.  nTlbuLjifl]  II  wii>  vUttr. 

Thi;  imtiortnnee  of   ihe*i>  Irtlcra  U  nn  cxciue  for 
their  publication,  which  !*  d<mii  with  ibe  MrmiMioa, 
of  the  wriler.  Dii.  H.  A.  iIaukn. 

CwnbridK*.  April  -1. 

A  apidet'a  devloe  in  Ufttng. 

The  Inlereaiinc  description  by  Mr.  Lnikin  ( Science, 
So,  iS)  of  ilie  liltiiiK  by  *  fpiiite  of  ■  large  bettlle  lo 
its  ne»l  reminds  mi'  of  quite  another  device  by  which 
I  once  •iiw  a  ininuie  spider  (hanllt  larger  than  Ihi- 
head  of  a  piiil  lift  n  house-fly,  whico  must  have  bttn 
mure  Ihan  twenty  limes  ils  weight,  through  adiatUiM 
of  OTer  a  foot, 

The  Dy  <Tiin|;led  by  a  siiiale  strand  from  the  cr 
bar  uf  a  ulndow-snah,  aiid.  when  it  first  caught  taj 
attention,  was  beln^  raised  llirough  siiccesiiie  smafl 
dislunce».  of  M'nielliiiig  like  a  Ictilli  of  an  Inch  I'ach; 
the  lifui  fulluu'ing  each  other  so  fasl,  that  the  aacent 
seemed  almost  continuous,  Il  wivi  evl<lent  that  ibi> 
weiuht 
jww 

ao  quick,  th.il  at  IlrHi  It  wiu  difflcull  lo  ««e  how  tfall 
apuarvntly  inipo^iliie  task  waa  b«Ing  nccompilabcd, 
1  diall  liavu  til  rexirt  lo  an  illiiRtr^llon  to  explain  it; 


iuht  uiusl  have  been   unite   beyond  the  apldrr'n 
la'cr  to  stir  by  a  '  dead  lift;'  but  his  motions  W«re 
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for  ilie  CO  untie  Hi  I  )■  ot  Ihc  soln'iiipswm!!  ti.  bptuiijc  leM 
to  wlist  u^l^  '•rdiiiHriiy  cull  hiiLinct  than  lo  Intel- 
liKfOce.  mill  tbiii  in  a  ilpi;rep  wc  Cluinol 
111)  boiul  (•ursvlvi". 

'rill.'  n-iulvr  uliu  '|iirHli<ifi^  t)it>  |>ruprl' 
ely  ot  lilt  lust  rviunrk  may  \iv  hivilcil  to 
pau»K.  brfuro  Lrariiii:  tliv  »piiler't  dv- 
riw,  to  vciiiBiilcr  li'tw  liv  wuul-l  pruwtil 
to  lift  »  u'liolf*  ox  IiaiiuinK  vcrtivally  hr- 
uenlli  liiui  aitiiv  hhiI  til  a  tiuii<lii:<(l-f:illi- 
uut  csl>)i),  if  lie  linil  iio  apiilimici-s  uliul- 
erer  «xc«|i[  t«jniL*  npjwv  rii|»'. 

The  littlu  HJldcr  iiroci-ed*!!  a»  Wli'ws 
iati  Is  ■  |>orIioi>  of  ilie  wiiiilun-bnr,  ('• 
wbicti  I«ve1  til*  Ilv  tra*  in  bn  IHlfil  fri>iii 
Iii4  oriRiniil  iKAllioii  al  y.  vi-rtlcally  !><■■ 
liVkth  a):  Um  4|iiili'r'*  tiiM  ai:l  «'«»  ti> 
dMCeod    balfwfty  III  liia  fly  ila  rl|.   ;in>1 

there  fit*t*n  one  viul  i>f  nn  alm«ii  in- 

Ihrruil ; 
hU  fcic- 
iiiiil.  Ill 
nil' mil 
lu  thn 
but' mid  run 
uullob.ittirrc 
lir-  made  fiut 
the  tilLerend.  nnd  hnnlnd  on 
Iii8g;iir  iviiii  M  hi>  tmnll  mlshl. 
Evidently  ibe  previomly  atraijchl 
tlni>  must  jkld  gotncwhsl  in  the 
nilddir,  whftl- 
flver  th»  weight  of 
the  fly,  who  wm. 
In  txtt.,  ihrrrpti/ 
brought  Into  tin: 
poiiltloii  f,  U)  tl"' 
right  ■>(  rJin  flr»t 
on><.,  and  a  llllli- 
lilghcr.  Jti-yoiid 
till*  iinlnl.  It 
might  wrin,  ln- 
roulil  not  be  lift- 
ed ;  biit  the  guy  being  led 
fut  at  h,  the  spider  now  went 
la  an  iiilennetliiite  point  (r) 
dtrecily  oT*r  his  Tietlm'*  new 
poillion.  and  Uieiii;e  ipun  a 
niiw  Tcrticiil  line  (roiii  e.  wbich 
WM  iiude  fut  tit  the  bend 
(u  d*!.  after  which  ih<'  iiuiv 
iBcleM  purlioii  a  d'  Vla^•  nut 
off,  so  Uiiit  the  lly  now  biiiii; 
vertkalty  below  r,  &»  boron.' 
below  u,  hat  a  Ulllr  Motier. 

Tbe  •ainf  u[K'niliuii  w»b  nv 
pcKied  kgAin  and  fltcaln.  a  new 

Eiijr  being  occaaloniklly  npnn. 
at  the  tpliler  never  dewend- 
Ing  more  than  aboni  halfway 
down  the  cord,  wboHe  elnaticlly 

wu  ill  no  way  invnlvfulin  the  pmce«a.  All  w&idnnr 
witli  »iirprif"iiig  rjipldily.  I  wiil«hed  it  for  soinii  Hie 
miatite*  (during  wbich  lh<-  fly  was  lifted  perhapi  >ii 
tnclwtlianil  Iheii  wnsrnllcd  awuy.  !•- 

Two  Bpe«leH  ot  tertiary  plaota. 

In  looking  over  the  I'l"'^"  *'f  Mr.  1-.  I,«quereux'» 
TcTilan- flora  (U.S.gwil.  ft". Igpogr.nirv..  T.  V.  Hay- 
dru  ID  i^har^) ,  I  iioiIcihI  on  plate  xU.  a  liij;uti-  which 
Miciiwd  tu  haiea  fauItUr apj>«aranci!.  It  was  liki!  lh<; 
frulUn}^froud  of  a  fem,  but  (he  cxplanaliuii  calteil 


it  Caulinllu  recniidus.  I.<sqx.    Tlie  deicriplioti  on 
p.  101  refenfid  lu  ii  an  |in>b»uly  rcprrMUtlng  Uio  OD' 


It.  CVof^n^tv*  fnuuddv,  Ltt^ii, 


Flo-t 


a.  Qnoeka  (i-nuiiiili, ) 


■Icvcloped  flower*  ^f  i>oine  palm.  Turning  in  Cray's 
Dotany,  plate  xrlU.,  (  wan  Mriick  with  the  reseui- 
lilan™  Wwnen  hU  tigur*  "(  Ono*le»  •eii^lbllls  and 
that  given  by  )lr.  l.o»i|nereiix.     I  have  rhown  the  two 


Fla.  ■.-•Eainlaitrabu*  iDlntailt.  I.na|i. 

ipedM  Rids  by  iUiu  in  lit:-  I.  ^nd  tb«Tc^  i>  no  doubt  In 
my  mind  that  Ibe  Cuulinilni  teciuidun  is  notbiDg  bill 
a  part  of  th«  fertile  frund  i>f  Onuclcu  Kn.iibilis. 

In  the  Aniial*  of  llw  l>ci?iuu  of  ujluml  histoij. 
Sew  York,  voi.  ix.  p.  3'.'.  Dr.  Sewberry  records  the 
finding  of  the  (terlle  fronda  uf  Ouoclea  wnsibills  in 
stmU  ot  mlnccnc  aice  at  Fort  Union.  Itakuia.  lie 
coimidci't  itiai  "there  i«  IllUe  room  (or  doubt,  .  ,  , 
tlmi  during  ill?  mlocene  age  a  specie*  of  Ou<.«.'I«a  Quur- 
lalicd  in  the  Interior  of  our  continent,  of  ttrunger  liablt 
than  either  of  the  living  varietiea,  and  holding  a  mid- 


434 


SCIENCE, 


|Voi,.  III.,  No.  fti. 


die  potttlou  bcttrei^i  them."  lie  tm«  buptl  his  di^lcr- 
minktion  of  the  ipeciia  upon  lh<^  nivrile  ftuiii]»  onlT: 
bul  in  Ihc  Cviure  o(  Lwqucreux  we  ti.ive  ilii?  fertile 
(roiiJ.  ur  n  purlion  of  ft.  of  (he  t^xnip  spvcifs.  Thin 
fn^^mviit  wns  tound  Bt  Erie.  Coi.  Sliuiild  not  tlie 
CAUliuiteH  fecund ui  be  cODBideriii]  Oiiorleiiieusittilit? 
On  plnle  liiii.  of  the  «uine  vuluine  ive  huve  n  (u&sil 
C&lleil  Z&mloslrolidt  inir:ib!lii,  mvl  o[i  p.  70  in  the 
description.  Mr.  Lesqtiervnx  haa  referreil  lliefOBiJI 
lu  the  (rymnoiperiDKiri  aiiil  uuiitiiltrH  it  pn>t<ab1y  lu 
be  tbe  ooue  of  one  of  the  Zfiuiii^itM.  Cuiupiin!.  now, 
Uia  copy  of  hi*  figure  (lie.  S)  with  that  of  t1i<>  lonKi- 
tudlnU  lection  of  ttje  frutt  of  Xelumhium  iut«um  (flg. 
>),•!)()  lher«»«Rit)l,ini.-«  i*  «trl1(in^,  —  toMrilcinKislt, 


In  Ua,  thia  I  do  not  lietltftte  to  *ay  ihM  both  beiong 
to  Uio  Mine seiiiu.  Mr.  LRiqucmii's  epecimoiL  wm 
toaaA  on  the  (utface  u  Golden.  Col. 

Turning  to  p.  3A2  of  tlio  lAine  vntum*,  wft  flnil  two 
tptclei  of  NelumbSuiu  detcrlbed  f  mm  the  icavcs.  One 
MK*  ff'und  Kt  (ioldaii.  lUid  tlie  other  i>t  S.aii\  OlMki 
Col.  The  f»et  of  finding  Icxvei  of  a  Nelumblum  la 
tbetnniK  locally  ub  i lie  [uiiill  herv  IlKurcd.  utronslT 
comflmi*  the  idm  tb:it  the  Zumio.itrobn.i  ii  only  the 
WtMuUr  fruit  of  a  N'rliimbliiin.  pnibuhlv  thni  de- 
tcrfbed  W  N.  Lukeait.  Il  dillen  only  nlfslitlj  from 
the  other  tpecies.  N.  teuuifolium;  and  thctwoihould 
probAbl)-  be  united.  Joa.  F.  Jamim. 

Spool-*baped  omemepte  from  mouacla. 

A>  l!if  apnnl-Mhipcd  c«pp«r  nmAmotiTii  •ii'<'H.*ii>DallT 
found  In  moundi  —  onn  of  nhlcli  It  figured  by  Dr. 
lUn  (Arrli.  toll.  U.  S.  nat.  muA.,  p.  OlTOg.  23jf,  and 
othetn  by  IVofeuor  Pttinam  \Itrp.  PfoAo^  mitt.,  xv. 
liafiOL  la^nd  ID)  — harentlrutitcl  Ih«  .lUenlloii  of 
arcBOOloclel*.  It  mny  not  lie  amlM  to  notice  iiomn  ail- 
dltlonjkl  •pcclinena  of  the  nAine  kind,  rnMnlly  obtaIii<ul 
liTttaeaMUtnnUof  Ihc  burem  of  e(linolai{y. 

Three  of  ibese  were  obtained  by  l>r.  Palmer,  of  Hi. 
J.  D.  Mnier,  Uiusb>ll  eounty,  .Via.,  who  dlicovemd 
them  In  en  uneieui  grave  In  thai  eonnly.  .\i  yet  no 
de«erf|>tlon  of  the  grare,  nor  any  further  itatmnenl  a* 
to  the  condiiiuiis  under  which  lliey  were  found,  liu 
been  oblaitied. 

Tbeto  copper  ipoul*,  ai  alto  tlie  olhert  to  be  men- 


lioneil,  arc  of  the  form  represented  in  the  fijjure*  nla 
luded   to.  eoiiaiiting  of    two  cum^aro-eonvex  diskc 
joined  toiiether  by  n  hollow  eyllndrieal  .ixis.     Que  of 
llie    Kpecinieiii  in  ijiiite  perfect.      Tbe  dink*  ure  <»\% 
and  a  b.ilf  inches  in  dlamel(>r,  formed  of  euppur  pluW 
that  in  very  nmooth  and  even  Ibrou^houl.     Th«  hol- 
low oylindricnl  dxia  1b  abuut  neven-Ientlis  ut  an  Inch 
long,  and  w  tittle  1ei>»  than  two-tt'ntbn  of  an  inch  In 
diameter,  and  has  tbe  endn  (iliuhtly  expanded  out«lile 
of  the  ditiks.  %u  as  to  liuM  the  latter  in  portion.     Th«  i 
oiher  «i<-.'diufl<is  founii  by  Mr.  .Mllli^r  itru  of  larvoM 
site;  iH'lni;  about  two  iiiolien  in  diamoter,  and  clonelf  1 
reaembling  th&t  lluur«d  by  Profe««or  Putnam.    Ttutl 
plate  la  not  luoru  thnii  linlf  the  thIckneM  i>t  tb*l] 
or  which  the  prcc«ditig  apecJmen  wat  made,  beln 
nimon  A*  thin  m  writing-paper;  but  tbe  cylindrlc 
axis  is  of  the  *ame  form  and  dimonstoni. 

Tbe  method  of  connecting  and  fixing  ihn  dlvki  In 
these,  as  will  bn  *Nn  from  tb?  deai?ripilon.  Is  illRhtly 
different  from  thai  deserilied  t>y  I'n>feasor  Piitniun. 
Tbe  cylindrical  axis  i^  dimply  passed  tightly  through 
the  holes  made  In  the  cenicvof  thedliks.  and  thn  enda 
expanded,  as  Ihongh  dona  with  n  punch,  sn  ni  to  claip 
the  oiilnr  faces. 

Four  other  specimens,  very  nlmll.ir  lo  tliat  figured 
by  I'fofcmor  Putnam,  wen?  dl«eovered  by  Sir.  Middle- 
ton  \n  n  mound  In  .Inckson  county.  111.  The  mound 
in  which  tliese  were  found  U  one  of  n  group  .liluatrd 
ill  tiie  Mi«ils«ippi  bottom,  a  short  dinlnnce  from  Grand 
Tower:  if  is  about  ninety  f«-t  In  diatnetcr.  and  six  feel 
high.  In  excavuiiiiB  it,  human  bone*  were  found  at 
all  depIliH,  from  >ix  ineheii  to  six  feet  below  the  sur- 
face. Below  this  no  human  bonen  were  observed; 
but  lit  the  depth  of  nine  feet,  that  is,  three  feet  be- 
tuw  the  oriuinal  surfiiee  of  the  ground,  some  animal 
bon-.'S  wen-  discijveted. 

The  copper  s[>eciniens  were  found  at  the  depth  of 
three  tf«t,  lyinK  by  the  side  of  a  skeleton.    The  four 
arn  of  (he  nanio  form  and  size,  beinit  ab'>ut  one  Inch , 
and  11  halt  In  dianivior;  the  axis  iKsburl.  brinKini;  the* 
diaks  rather  closer  together  than  uaual.  the  attach- 
rnonia  being  m  described  by  Protetanr  Pntnam.    A^\ 
the  ipoclmena  mentioned,  except  the  ftmi,  are  miicll 
corroded  and  very  brittle.    The  llrst  ia  ftlw>  •oinewbM.j 
corroded,  but  not  to  the  ttame  extent  a*  the  other*,  and' 
Ir  probably  the  belt  formed  and  most  perfect  ■pooliui-ii 
of  the  kind  so  far  dltcoverod.         CrntTS  Thouak. 

(Thesa  so-called  '  spoot-abapod  omamenia'  hav« 
been  shown  by  .Mr,  Putnamtobeenomioiuear-atudSi,' 
hlx  examlnailoiii  of  Die  altaNtnonnds  in  Anderson 
township,  O.,  having  brought  to  light  over  thirty 
maile  of  copper,  toscther  with  flgiirinf^s  In  which 
•imltnr  olijecia  were  uunrrtnl  in  Itir  tar*.  Sue  Sfitnet, 
i.  »48,  ;ui..) 

Unio  fonna  a  byaaus. 
If  your  corres|MHidcni  at  IlnUlnn  Klver,  Va.,  wlU 
eoniult  my '  Obscivatlon^  on  the  genua  UnIo,'  he  will 
find  moil  of  hts  queries  niuwcied.  The  subject  la 
trealeil  In  Vols,  i.,  ill.,  vi.,  x.,  xl.  The  byutis  la  not 
attached  to  the  shell,  but  lo  the  foot  of  Ili<!  Included 

soft  tUITI*.  l^AAC   I,KA. 

I'hiixiiipbis,  Uuch  M.  IM4. 

niueive  memory. 

.lanin  Sully,  in  his  '  llkflona.'  suggpsln  thst  nKOod 
way  of  teitingfor  rwollei'tionsof  .iiicestral  experience 
would  be  to  lind  out  whether  children  of  snafariug  i 
men.  who  have  been  bruu;;hl  up  far  fmm  the  coMt, 
hare  the  feeling,  when  thuy  flrnt  sec  the  *ca,  of  hav- 
in;:  seen  it  before. 

Paul  Itadeilock  »ot'Uia  loconldder  that  the  question 
Is  settled  by  the  fact,  Ihst  while  he  wu  writing  bi<1 
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book,  '  Schlaf  iind  Traum.'  niul  keeping  ft  record  ot 
fate  draam*.  whnnpvor  lie  hml  a  dim  iiloa  that  ho  had 
»wn  an  ohjoct  or  hiu)  n  thoiiglit  bpfoti:.  ho  Ei'iierally 
found  ttini  hti  drrHin*  tiul  contained  siimeUiiii);  lik« 
tt.  But  hp  tivorlook*  tho  rotnidnrijlion  thai  th« 
drenm.  an  well  u  thn  feeling,  might  Iuv«  (won  a  vmk 
nf  Inherited  n-collo.ctioti.  C.  L.  F, 

DalUmiirc,  U.-irch  24. 

The  TepToduotton  of  CUthriiliiia  elegaiia. 

An  artlr-it^  wllli  IhU  title  (Scieiier.  iii.  303).  by  Dr. 
Slohc!,  o<inlaln»  two  crrom.  lo  whitli  biB  atleiilion  it 
COiirtPouAly  directed,  and  which  ure  eridenlly  louuded 
upon  an  Int^on^ct  ahacrwl  of  MiM  Kuutke'8  paj>«r. 
Ht.  Stiik.'ii  »Bv»  Mb*  Fonlkc'a  staUinenis  are  "»p- 
paicntly  f.onnnrd  chiefly  W  a  proceM  by  quadruple 
nubdtTlilon  of  thi:  hodf  into  iiiiiflageUBle  or^tanlsau 
at  ob»i!ni'.l  by  liericK.  with  .lUiwioiW  10  three  adill- 
tlonal  proepMei  -is  obierveil  by  other*."  Of  i.hp 
fcnir  proeeHc  .locribed  by  tlie  writer,  three  wcrw 
fliat  duprlbcil  by  her.  the  fourth  being  tliat  de»cHbeil 
1^  Clankowski,  Again  :  in  th1^  last  paragraph  I«  an 
error  reiiilling  from  the  jvisitioii  of  Ibe  iiuolAtloii- 
niArki.  vrhich  would  iteeiu  lo  clawlfy  oue  or  tbo  wrlt- 
ei'a  obitcr^^liuus  with  th;>8<.'  of  Dr.  !>lokn,  CoIodIm 
tuvkl*a formed  by  the  Actinophryii  (orraof  yi>nng,snit 
the  diKeinlniiiJoii  of  the  *uecle«  1«  carried  on  a*  well 
by  th«  uiiillaiiellate  a*  by  the  bl-flaBellaln  orcantama. 
"AeM  olwernitloDS  atiouM  tea^h  m  how  varieil  may 
be  the  fOfma  aMUined  by  on»  animal. 

SaII.V   CiWKNDOt.KX    FOIJI.KK. 


WHAT  IS  A    LIBERAL  BDUCATIONI 

I  iK>  Dot  Ent«nd.  in  the  present  pHper,  to 
ctitcr  upon  the  disputed  question  between  the 
ad%'ocntc«  of  classical  culture  on  the  one  hand, 
and  thoie  or  scientific  training  on  the  other ; 
because  it  scemti  to  me  that  the  line  on  which 
the  two  pnrtics  divide  Is  not  that  which  reallj- 
divides  the  thoiiglit  of  the  Any.  If  we  look 
closely  into  the  ctint*,  wi-  shiill  fee  tlitit  tlic 
objects  or  a  higher  rdiicntion  tint}'  he  divided 
Into  three  classes,  instead  of  t)i«  two  fumiliar 
ones  of  Hbural  and  professional.  In  fact,  what 
wc  commonly  call  n  liberai  cdueatioo  should, 
I  think,  have  two  separate  ohjecta.  With 
the  iile-a  of  o  professional  education  we  are 
all  familiar :  it  U  that  which  enables  the  pos- 
sessor lo  pursue  with  advantage  soute  wealth- 
producing  specialty.  Although,  in  aceordanoe 
with  well-known  economic  )>rinciples,  It  1r  de- 
nned to  make  tlie  iiidividuul  iiHcfkil  to  hia 
feltow-men,  ibc  ultimate  object  in  view  i*  the 
gaining;  of  r  livelihood  by  the  individual  him- 
■elf.  On  the  other  hand,  thi^!  object  had  in 
view  in  what  is  commonly  known  ns  culture,  is 
not  tbe  mere  gaining  of  a  livelihood,  but  the 
ac<itiifition  of  those  ideas,  and  the  training  of 
tl>os<'  [Kiwera,  which  conduce  to  the  -happineaa 
of  tbe  individual.  From  this  point  of  view, 
culture  may  be  oonaldered  an  end  unto  itself. 

The  tbird  objcet  which  we  have  lo  consider 
is  only  beginning  to  receive  reoognition  in  the 


eyea  of  tbe  public.  It  is  tbe  general  naefUl- 
nes9  of  the  individual,  not  merely  to  himttelf 
and  to  those  with  whom  he  stands  in  business 
relations,  but  to  society  at  large.  Modem 
thought  and  itivestlgatlon  lead  to  tbe  conclu- 
sion, that  man  him.ielf,  the  Institutions  under 
which  he  lives,  and  Uie  conditions  which  sur- 
round him,  are  subject  to  alow,  progressive 
changes ;  and  that  it  de]>ends  very  largely  on 
the  policy  of  each  generation  of  maukliul 
whether  tJicse  chnngcii  shall  be  in  the  way  of 
improvement  or  retrogression.  During  tbe 
next  Sfly  ye.ara  all  of  us  will  have  piisxud  froiii 
tbe  stage  of  active  life,  ami  the  course  of 
events  will  be  very  largely  directed  by  men 
who  are  still  unboru.  Tbe  happiness  of  those 
men  is.  from  the  widest  philanthropic  point  of 
view,  just  ID'  iin[>oriant  as  tJie  happineaa  of 
those  who  now  inhabit  the  earth  ;  ami,  in  tbe 
light  of  modem  scicncv,  wu  now  .*ee  that  that 
happiness  depends  very  largely  tipon  our  own 
actions.  We  thus  have  opened  out  to  us  an 
interest  and  a  field  of  eotidtude  in  which  wo 
need  the  best  thought  of  the  time.  The  ques- 
tion is,  what  form  of  education  and  training 
will  best  (It  the  now  rising  generation  for  the 
duty  of  improving  the  condition  of  the  genera- 
tion to  follow  it  ? 

Let  it  be  underatood  that  we  are  now  ajH-ak- 
ing,  not  of  the  education  of  the  masses,  but 
of  tliat  higher  education  which  is  necessarily 
confined  to  a  small  minority.  So  far  as  [  nm 
aware,  that  IVaction  of  the  male  population 
which  receives  a  college  education  is  not  far 
from  one  per  cent.  To  tliat  comparatively 
small  body  we  must  look  for  the  power  which  la 
lo  direct  the  society  of  tbe  future,  and  hy  their 
acta  to  promote  the  well  or  ill  being  of  the  coin- 
ing generation.  Our  duty  to  that  generation  la 
to  so  use  and  train  this  select  liody  a^  to  be  of 
most  lienclit  lo  the  men  of  the  futnre.  What 
is  the  training  requiretl?  I  reply  by  saying 
that  I  know  nothing  better  for  tliis  end  than 
a  wide  and  liberal  training  in  the  seiontilic 
spirit  and  the  scientific  mediod.  I'lie  tcchui- 
calitica  of  science  are  not  the  first  object ;  and, 
BOfaraatheyareintroduced.itia  only  as  media 
throngb  which  we  may  Imbue  the  mind  with 
certain  general  and  abstract  Ideas,  If  called 
n|>on  to  define  tiie  Brientifio  spirit,  I  should  say 
that  It  was  the  love  of  truth  for  its  own  aake. 
This  definition  eari^ea  witli  it  the  idea  of  a  love 
of  eaaclitnde,  —  the  more  exact  we  are,  the 
nearer  we  are  to  the  truth.  It  carries  witli  it 
a  certain  independence  of  authority ;  liecaiuo, 
although  an  adherence  to  authoritative  propo* 
sitions  taught  ns  by  our  ancestors,  and  which 
wo  regard  as  true,  may,  in  •  certain  sense,  be 
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rognrd«cl  aa  a  love  of  triltb.  yet  it  ougtit  mtber 
lo  be  called  a  love  or  these  giroposHions,  iiTe- 
specUve  of  Iheir  truth.  Tlie  lover  of  tiiilli  is 
ready  to  reject  every  pievioiis  opinion  Ui« 
inoiDORt  be  .iceti  reason  to  iloiiljl  its  esuctitesoi. 
This  piirtioulur  dirtH.'tiuii  of  l)if  luw  of  irulli 
will  li'iul  it*  po*wfiw»r  to  puMiic  IniHi  in  every 
ilitv<Ttioii.  nnd  rippcially  to  inrcetigatv  tliosu 
probli^iDS  of  (wcicty  wlicix-  tbo  greatest  nddi- 
tions  to  knowlrdgt  mny  bo  bopcd  for. 

ScicDtifle  DietEiod  we  may  dcflue  as  simply 
generalized  eouimon  seoHe.  1  believe  it  was 
described  by  Cliffoixl  as  or;;auiied  cominoii 
senie.  It  dilfera  from  the  metliod  adopted  by 
liie  mail  of  buaiiK-HS.  to  decide  ujioii  tin-  bent 
metliod  of  eo:uhii-tiii){  hi.-t  alfnira.  oidy  in  bciiig 
foanded  on  a  more  rctitivi)  annlj'six  of  tht<  coit- 
<litiOM  of  tliv  problem.  Itii  necessity  iirittirs 
rrom  th«  fxcl.  tlmt,  wbrn  men  npply  tbeir 
powers  of  ivason  and  judgment  to  problems 
above  tliosc  of  evcry-dny  life,  tbfV  me  prone 
to  loose  that  sobiiety  of  Judgment  and  that 
grasp  upon  the  conditions  of  the  case  which 
they  abow  in  the  conduct  of  their  own  private 
alTairs.  Buainesa  olTers  tia  nu  examjile  of  the 
luosi  etfeclual  elimtnatioti  uf  the  imlit  aiid  of 
'  tiie  auoival  of  the  tUtext.'  Tlie  niitn  who 
acts  ujwn  fiilsie  theorii.-it  Iosco  his  money,  drupii 
out  of  •ociety.  uixl  is  no  lunger  >  fiietor  in  the 
reialt.  But  tliere  i«  no  midi  method  of  elimi- 
nation when  the  iiitc-reitlJt  of  society  at  iiirge 
are  conaidcrvd.  The  ignorant  Iheorizvr  and 
spectllatOT  can  continue  nriting  long  after  his 
theories  have  been  proved  grouDdless,  »nd,  in 
any  case,  tbe  question  vrbetber  be  is  right  or 
wixMif;  ta  only  one  of  opiaion. 

I  ask  leave  to  Iniroduoe  an  Illustration  of 
tlie  iioaaibllltles  of  seienUfic  m«thod  in  tlie 
direction  alluded  to.  T.o»king  ut  the  iirFMnil 
fttate  of  knonlL-dge.  of  the  laurn  of  we-alth  aixl 
pro«p«Tily  of  ooniinuMilie*.  we  »ce  a  great  nv 
semblance  to  tbe  scicntiGe  ideas  Giitertnine<l 
by  mankind  at  turge  many  centuries  ago. 
There  is  the  same  lack  of  precise  Ideas,  the 
^amo  countless  differences  of  opinion,  the  same 
mass  of  meaningless  speculation,  and  tbe 
same  ignorance  of  how  to  analyze  tlie  problem 
before  us  in  the  two  cases.  Two  or  three  cen- 
birtea  ago  the  modern  method  of  inventigatiug 
nature  waa  illtistraled  by  Galileo,  geiiviuliKt'd 
by  Baoon.  and  perfected  by  Newton  and  hb 
con  tern  jmrurira.  A  few  fnnitanK^ntal  idea* 
gained,  a  vaat  toatl  of  nM-le«K  nibbisb  thrown 
away,  and  a  tittle  knowledge  how  to  go  to  work 
acquired,  liave  put  a  new  face  upon  society. 
1,00k  at  such  questions  as  those  of  tbe  (anB 
and  cnrrency.  It  is  impossible  not  to  feel  the 
need  of  some  revolution  of  tbe   same  kind 


which  shall  lead  to  certain  knowledge  of  the 
subject.  The  enormous  dilferenee  of  opinion 
which  prevails  sbowa  that  ocrtain  knowledge 
ia  not  reachtKl  by  the  majority,  if  it  is  by  any. 
We  Gntl  no  fundamental  printipW  on  which 
there  if  a  general  agreement.  From  what 
point  must  we  view  tbe  problem  in  order  lo  "ett 
our  way  to  its  solution? 

I  reply.  fVom  the  scienti tic  stand-point.  All 
such  political  (piestions  as  those  of  the  tariff 
and  the  curiency  are,  in  their  nature,  scientiSc 
questions.  They  are  not  matters  of  sentiment 
or  feeling,  which  can  be  decided  by  popular 
vote,  but  i|uestioiis  of  fact,  aa  effected  by  the 
mutual  action  and  Interaction  of  a  complicated 
scries  of  causes.  Tlie  i>nly  way  to  get  at  llie 
truth  is  to  iimdyzc  tlicse  munes  into  tlieir  com- 
ponent elements,  and  see  in  what  ma  11 11  it  each 
acts  by  itttelf,  and  how  that  action  is  moililiwl 
by  the  presence  of  the  others :  in  other  words, 
we  must  do  what  Ualilco  and  Newton  did  to 
arrive  at  the  truths  of  nature.  With  this  ob- 
ject in  view,  whatever  our  views  of  culture, 
we  may  let  science,  scientiQc  metliod.  and  ti*e 
itclenlilk  spirit,  he  the  fuudaraeutal  object  in 
i'vcr_\'  Kclivine  of  a  liberal  education. 

S.  NawcouH. 
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ECCENTRIC    FIGURES    FROM    SOUTH- 
KRS  MOUNJJS. 

Is  a  recent  publicutiou,'  I  have  dcscrihed  a 
uumbtT  of  relie.i  from  llie  mounds*,  th;it  prewiiit 
many  ni-w  and  remarkable  featuret.  The  most 
important  of  these  were  two  engraved  nheli 
disks,  ibo  dwiigns  iqwu  which  presented  very 
marked  vuri.itions  from  the  work  usually  at- 
tributed to  the  mound-builders.  Tracings  of 
ttiesc  are  given  in  figs.  1  aud  2. 

Both  spedmena  were  found  associated  with 
characteristic  mound  relics,  and  had  undoubt- 
edly het-ii  deposit^'d  with  the  dea<i  by  tlie 
buiklcrx  uf  tbe  motind.t.  The  qui-.*tion  of  ori- 
gin was  left  for  Hcltlement  to  the  light  of 
Hiture  diKOOvcncs  :  the  only  (-onelnsion  reatrhtfl 
being,  that,  while  the  ornaments  bad  a  north- 
ern character,  tlic  designs  engraved  upon  them 
were  decidedly  southern,  that  is  to  say,  Mexi- 
can or  (.'entral- American,  lleoently  some  im- 
portant additioFis  have  been  made  to  this  class 
of  works,  and  a  flood  of  light  haa  been  thrown 
ii[>on  tlte  subject. 

Kxploiadons  in  Georgia,  conducted  bj*  T>r. 
Thc)tiia!i  for  tin!  bureau  of  ctlinology.  have 
brought  lo  light  two  more  Khcll  gorgets  bearing 
engraved  designs  of  human  figures.  Outlines 
of  tbeae  are  given  in  llgs.  :t  and  4. 

■  rr«.  anlhivj>.  hk.  Wuhlogtcnr  nL  IL 
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In  cuae  tlicre  ehoiikl  lie  any  question  tw  to 
the  place  of  tbeso  objeda  nmong  true  mound 
relics.  1  proaetit  t!ie  rollowiog  rncts  fVirnislioil 
by  Dr.  Thomas  from  the  obsei-vntioos  of  his 
aaaiataot.  XIi-,  Rogan.     The  mound  fly>m  witieli 


Ihoy  were  obtAinetl  belongs  to  the  fclfhraUKl 
Etownh  group  at  Cartorsvillc.  <>a..  anil  is  thu 
one  marked 'C  '  in  plate  I.  of  .foncs's  '  Antiq- 
uities of  the  §omhern  Indians.'  The  burials 
w«Fe  in  a  layer  of  dark,  rieli  loam,  and  all 
In  wclUtwnairuotcd  atone  eysts  of  Ibe  usual 
•hape.  Tti«r  nroru  not  all  at  the  same  depth, 
but  irvrc  ncAr  the  lianc  of  the  raotmd.  and  in 
eTer>'  «m:  iH-ncnth  tiiidblnrbc<i  strata  of  loam, 
sand,  and  hard-beatcii  diiy.  One  of  the  en- 
graved shells  and  three  coppi-r  [iluU-jt.  one  of 
vriiitih  is  given  in  fig.  ■>■  were  found  in  one 
grave.  They  were  deposited  with  rt  very  Xav^v 
skeleton,  which  had 
been  wrapper)  in 
dotb  and  malting. 

A  com  pari  imn  of 
thia  |iair  witli  the 
«xainplr«  from  Mi>- 
nouri  nnil  Teniiewec 
develops  innny  im- 
portant points  of  re- 
aemblanee.  Tbedc- 
signs  are  clearly  the 
work  of.  or  at  least 
liave  their  origin 
witb,  the  nKimt  jieo* 
pli\  and  that  ]>oople 
in  all  [irohnhility  a  Jfexiean  |>coplc.  Thiit 
resnlt  is.  howevrr.  not  Mlisfaclory,  and  otlier 
evidence  is  ilemantied.  This  i»  fortnnatply 
jit  hand.  From  the  same  mound  with  Ibe 
nrlick's  of  sbell  a  number  of  copper  object* 


Via,  'i — Slmll   ninirl    Uvm 
rnoun.l  In  ll^trcli*. 


were  obtained.  ThctM-  roiilnin  rtpeutti  flg> 
lines  corresponding  cIomI}*  with  thoM^  •ngrAvml 
on  shell.  They  arc  made  from  thin,  well-pol- 
ished sheets  of  copper  of  uniform  thickness, 
some  of  which  ate  «  foot  in  width  and  twen- 


Viu.  t.— fhi-II  r>niH  (^n>  •  uiuufkd  lo  TwwnMWi 


ty  indws  in  length.  The  inures  hare  been 
stamped  in  high  relief,  and  tlic  mitliiMS  ami 
perforate  .ireas  cut  with  mechanical  precision, 
Une  of  these  curious  images  is  shown  in  out- 
line iu  tig.  :>. 

These  objects  are  much  corroded,  and  bear 
vvidiMicc  of  ag*  corresponding  to  tlist  of  the 
other  rcticN  with  whi(-h  ther  were  buried. 

Another  is  almost  a  duplicate  of  this,  while 
two  others  represent  eagles.  V'erv  similar  to 
the  latter  is  a  copper  eagle,  made  nfjo  of  sheet- 
eop|)er.  obtninwl  by  Major  Powell  Aitnt  a 
mound  in  lUiitoi".  A  tracing  of  this  is  given 
in  fig.  H. 


na.  4.  —  Shell  (otcii  frooi  *  kmiM  <n  nrarfla. 


With  these  links  added  lo  our  chain,  we  are 
able,  not  only  to  aaj-  that  all  of  these  objecta 
are  identical  in  time  and  origin,  but  to  say, 
with  a  fair  <U'gn;c  of  eonlldenoe,  what  is  the 
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time  and  what  tlie  origin-  The  use  of  shoeV 
copper,  numu&ctured  iukI  nmtiipulatcd  with 
nediKnlcal  precision,  will  to  mort  mliida  be 
tnifllcient  evi<l«iice  of  European  agfiicy  and 
ptHit- Columbian  time. 

This  view  is  ei)fuix;iHl  by  the  proscDCf  of 
articles  of  iirns*  anil  iron  in  the  mound  witli 
one  or  Uifl  sbcll  objects. 

Besides  this,  a  study  ot  the  designs  thcui- 
selves  develops  some  interesting  facts.  Four 
of  the  designs  jirescnted,  two  on  copper  and 
two  on  aliell.  represent  oonnwund  creatures, 
part  bird  and  part  man.  This  i*  a  character- 
istic American  conception,  but  in  tbe  csceutioii 
of  details  tliere  are  fi-iitnrcs  very  suggestive  of 
an oricnlul origin.  The  wingsare.  for  inslnni^s 
uttucbei)  to  the  shonldci-bladea  behind,  thv 
urrns  being  also  present,  and  i-xpand  sjrmmct- 
rieally  to  the  right  and  left,  rescinl)ling  medi- 
eval nngeJB  more  closely  than  Alcxican  deities. 
We  notice,  alao,  intho  delineation  of  the  eagl«. 
a.  decidedly  heraldic  character,  a  symmetrical 
extension  of  the  wii^,  legs,  and  talons  highly 
suggestive  of  aome  iiuiiei^l  cost  of  arms. 

In  all  their  leading  features  the  designs 
Uii-mnelved  are  suggestive  of  Mexican  or  Cen- 
tnil-Ameiiciti]  work:  and,  if  actually  derived 
from  Monic  of  the  highly  eulliired  nations  of 


ahown  in  the  accomp«iqril^  flgnies  bear  tbe 
car-marks  of  iranMUmtio  wortunen :  and  T 
believe  it  quite  probable  that  ihey  are  sdiilU- 
ern  work*  copied  in  favorite  American  male. 


Km.  t.  —  Copptr  liBMf  franannand  In  (tMrcU. 

Ilic  south,  it  is  not  impossible  that  this  deri- 
vation was  through  sboriginal  agencies:  but 
txKne  of  the   examples  in  sbcll  and  copper 


Fm.4. — Oipiwt  Malt  fr«m  ■  monnil  In  Illluwla. 

rials  by  the  avaricious  Spanish  conquerors,  and 
subsequently  used  in  trade  with  all  the  tribes 
of  the  r.ulf  states.  Thia  \a  well  known  to 
hme  been  a  usual  practice  with  our  early  tra- 
ders. 

If  in  the  end  it  should  turn  out  Ibat  these 
remurknble  objects  are  the  unaided  work*  of 
the  mound  •builders,  we  shnll  Ijc  <!ompelled  to 
ri'cognizo  their  standing  in  the  manipulation 
of  metal,  and  in  the  art  of  design  generally,  as 
unsurpassed  by  any  other  native  Amuricao 
people.  W.  II.  Hoi-MEs. 


ADAPTABIUTY  OF  THE  PHAlJiJES  FOR 
AHTIFlCtAL  FOHESTHY. 

V.intoo  views  have  been  entertained  in  re- 
l.ition  to  tbe  treeless  condition  of  ibe  prairies 
of  the  interior  region  of  the  I'uited  States, 
some  of  which  are  rational,  hoiiic  partially  so, 
and  others  positively  ciToneoiix.  The  uplniou 
has  been  popularly  held,  that  the  pruiries  were 
originally  eovercil  with  fori^ls.  as  tlir  n^ion 
lo  tlie  eiwtwnrit  of  (licni  was  when  it  was  lirst 
known  to  white  luen.  niiil  tliat  fh>m  some  un- 
explnined  ciuise  these  forests  were  destroyctl. 
Those  who  entertain  tins  >'icw  are  dis[>osed  to 
discuss  speculatively  the  origin  of  the  prairies, 
and  practiealiy  the  means  of  rcfoit-stlng  Ibera. 
These  are  views  of  men  who  lay  no  elslro  to 
scientific  knowledge ;  but  certain  peiaons.  even 
of  sclentttlo  preteitHloDH.  have  elsimed  lliat  the 
character  of  the  aoil  of  the  iiniiries  Im  audi. 
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Dull,  iilthuugh  hfrbaceoue  plauUi  mny  gron 
:i))»n<liiiil]y  upon  it,  forest-treee  cannot  thrive. 
Others,  sgain,  siippoeo  that  the  absence  of  ti'ecs 
upon  the  prairies  [a  due  to  climatic  caiisi;a,  and 
that  the  growth  of  trees  upon  them  bv  artificial 
planting  will  thererore  altvavH  I)e  pret-ariou*  or 
impracticable.  A  lur^unumlxirof  inttn,  with  no 
theory  tostip[»rt.  who  hiivi^  miuli-  thc-ir  hiiinrii 
In  thtt  gn-Hl  prairie  region,  hnvc  itanDnmr.-iteil 
by  ac-liiij  experiment  thiit  forest-trees  will  grow 
tliridily  and  to  fiill  maturity  ii|)on  its  soil. 

It  is  my  present  purpose  t«  speak  of  this 
success,  and  of  the  indication  which  it  give« 
tliat  the  givat  iirairie  region  of  the  United 
States  may  be  made  to  piodiice  the  wooil  for 
all  the  iK'Hlcd  fuel  of  thi;  inhabitanla.  and  also 
for  other  (.■(■(inoiiiii;  nnv.  Before  doing  so. 
howeTCr,  it  is  desirable  to  de^'ribe  that  region 
briefly,  as  it  existcil  when  it  was  lirat  occupied 
by  white  men,  and  to  indicate  in  a  general  way 
itc  limits  atKl  its  relation  to  atljaeont  regions. 

It  ia  difGcult  to  define  the  boundaries  of  the 
pnuri«  region  as  it  existed  then :  firat,  because 
it  merged,  on  Ihc  one  band,  into  the  woodland 
fegions,  and.  on  the  other,  into  the  great  arid 
p]siD8  of  the  wi-at:  xecoud.  its  original  dmr- 
at-teriaiic  features  have  been  so  ehuugeil  b^- 
cidtivalion.  ittt  occupancy  by  liomcslvflds  atiil 
villager,  and  by  the  incrwwing  preaenct^  of 
tree*  of  both  natural  growth  and  artilieial  plnnl- 
ing,  lIuU  one  now  rsirely  gels  sight  of  typical 
|»rulrie!^  as  they  existed  over  so  large  a  region 
only  a  few  years  ago. 

In  tite  middle  and  Gulf  states  thei«  were 
originally  numerous  tieeless  areas,  which  were, 
properly  sjieaking.  prairies :  but  to  these  I  do 
not  now  refer.  Il  is  sulHcieni  for  my  present 
|)urpoafi  to  »ay  that  the  Httitcs  of  Illinois  and 
Iowa  He  in  Itio  heart  of  tlic  region  I  simll  dis- 
custt.  and  thtit  it  also  RmbraeeN  likrge  ailjacent 
paria  of  Wiwomsin,  MimiesoW,  Dakota.  Ne- 
braska. Kansas,  and  Shssonri. 

Allliuiigh  this  region  occupies  n  <%ntriil  posi- 
tioD  upon  tbc  continent,  its  average  elevation 
is  Dot  great,  a  part  of  it  being  less  than  five 
hundred  feet  above  the  level  of  the  sea.  The 
general  sui-fuce  has  an  approximately  level  as- 
pect :  but  it  is  ollcn  uudulatory.  and  sometimes 
out  by  deep  v;dlt-ys.  It  is  traversed  by  two 
great  rirero,  the  Minsieuiippi  and  Itlissouri,  and 
alto  by  many  of  thi^lr  tribularit-ji.  The  val- 
leys of  these  Htrraras  are  cut  down  minivwliat 
abmplty  from  the  general  level,  to  deptlia  varj-- 
ing  from  a  dozen  feet  to  two  or  three  hnmired 
feet.  The  streams  are  bordered  by  level  •  bol- 
tom-Iauds,'  varjing  in  breadth  from  a  few  rods 
to  several  milea. 

These  bottom-lands  and  the  adjacent  valley- 


sides,  together  with  the  contiguous  raviuc- 
broken  land,  contained  all,  or  nearly  all.  the 
forest-trees  which  grew  in  tbat  great  region 
when  white  men  fir«t  knew  it :  and  even  these 
surfncM  were  then  largely  de.ititut«  of  trees. 
Ail  tlie  broad  tnteri-ening  S|)aces  were  covered 
with  t  douM-  growlh  of  grass,  mingled  only 
witli  other  hcrliaccoitit  plants.  .So  >imull  was 
the  aggregate  of  the  litnlwred  as  compared  witti 
the  grass-covered  surfaces,  that,  fixtm  a  long 
ami  early  acquaintance  with  it,  I  estimate  the 
former  to  have  been  not  more  thjin  five  per  cent 
of  the  whole.  In  many  parts  of  the  region  it 
was  certainly  lesa  than  this. 

The  «arly  seltlern  found  the  Indians  in  the 
habit  of  hurtling  tlit-  pruirios  unnuiilly  ;  and 
Ihey  seemed  to  Imve  practisird  lliiil  liiihil  fnim 
lime,  to  them,  immemorial.  The  griiiM  of  this 
grxMit  region  was  l.irgcly  burnt  off  every  year, 
either  by  acci<lcnt  or  de«ign ;  so  Hint  from 
October  until  May  the  settlers  wore  seldom 
out  of  sight  of  tlie  lurid  light  of  the  burning 
grass  by  night,  or  the  towering  volumes  of 
smoke  by  day.  Tbe  ne.tt  spring  brought  an 
e<|ually  abundant  growth  of  grass  from  the 
unharm<Td  roots,  to  fall,  In  turn,  a  prey  to  the 
dttvouring  llames. 

Although  that  condition  of  things  prevailed 
within  the  memory  of  thousands  of  personN 
now  living,  Ibc  present  prevalence  of  aitilicial 
groves,  and  the  rapid  natural  cnoro.iclnnent  of 
trees  ujjon  the  before  Ircciess  surfnws.  which 
followed  tbe  discontinuance  of  the  annuid  liros, 
have  nearlj'  dcstix>yed  all  the  distinguishing 
characteristics  of  a  prnirie  region.  80  raj)ifUy 
!s  this  change  now  taking  place,  tbat  tlie  next 
gcuerution  of  those  who  are  to  occupy  it  will 
[irobnbly  know  of  its  original  prnii-ic  ctiaracter 
only  I'roni  tradition  or  hiiitory. 

'I'he  pi'nirie  region  in  (jucstiou  lies  almost 
wholly  within  thai,  over  wliich  the  great  north- 
ern drift  is  distrihnled  ;  and  lis  "oit  and  nub- 
soil  are  largely  made  up  of  the  drifl.  mateiial, 
together  with  the  silt  dejiosit  to  which  tlie 
name  of  '  loess  '  is  now  generally  a|)plied  by 
geologists.  The  soil  is  therefore  quite  uniform 
in  character  o\er  large  [wrtion^  of  the  region, 
and  yet  there  is  a  good  degree  of  variation  in 
ditfcrt^nt  localities.  It  is  generally  a  rich.  deep. 
dark  loam,  often  without  a  stone  or  pebble  in 
sight  for  many  niile.t.  But  M>metiuies  drifl 
pciibles  and  bowlders  are  senll^red  plenlitVilly 
upon  the  Hitifnr.c  ;  and,  in  (lie  vnlley-sides.  es- 
carpments of  the  underlying  stintillfd  rockfl 
oHen  appear. 

To  the  westward  of  llio  Missouri  Kivrr  the 
prairies  pass  gradually  into  the  giTUt  plaina; 
and  these  continue  wcstwanl  to  flic  biiw  of  the 
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Bock]-  MouQUuia.  The  general  flurboa  of  tbe 
[riaios  is  similar  u>  tliat  of  tJio  pndries ;  and 
tbe  character  of  the  nw\  xh  niso  aimlliir,  except 
that  il  tina  not  lit-oii  so  i-oin|il«teh'  leni.-hcd  of 
its  soluble  HitlU,  n'liioli  tire  known  \ty  tliu  [)ij|>ii- 
lar  iinmc  dI'  'alkitli.'  'I'lii>rc  i»,  in  1'iu't.  no 
line  of  ili'markntion  licttvcrn  tlic  prnirir*  iind 
plains  (txccpt  a  climatic  one,  iind  there  i?  no 
Othw  rcnJTOii  for  giving  tliein  I'aeh  a  iliin.>rent 
designation  ttinn  that  wliioli  has  re8ulti>(l  from 
climatic  causes ;  ttiat  U.  westward  ft-oin  the 
Missouri  Kivor  there  is  such  a  graclnal  dim- 
inution of  llie  annual  rainfall,  thai  In  western 
Kansas  and  Nebraska  it  is  insuindent  for  the 
piirpoees  of  agricullnre,  wliilc  in  the  eastern 
part  of  thoiH.'  stulc'N  rei#|ieciively  it  in  ninple. 
In  ageneml  unv.  tho  line  helncrn  I  lie  urid  iiml 
huntid  n^ioii*  tn:iy  ))c  snid  to  iiuk.*  northward 
medially  ihi-oiigh  the  two  stntwi  jii»t  named, 
•wen'ing  somewhat  to  the  weslirnivlaii  It  passes 
through  Dakota  Tcrritoiy  totlit.'  British  line. 

The  trees  which  grew  oiiginalty  within  the 
great  prairie  region  were,  with  few  exceptions, 
of  the  same  kinds  that  gi-ew  in  the  wooded 
regions  to  the  eastward  of  it:  the  more  im- 
portant of  the  minsing  kinds  being  tlie  beee.h. 
chestnut,  tulip-tree,  and  the  eomnion  locnst* 
tree.  The  twon-  conimoti  kitids  of  trees  which 
grew  tliere  wen-  iiaks  (four  kimls).  hickory 
(three  kinds).  ma]>!e  (two  kind)*),  elm.  cotton- 
wood,  lilack  walnut,  and  linden.  Among  those 
which  mere  less  common  were  ash,  honey- locust, 
Kvcomorc,  while  walnut,  iniiiherry,  hackbcrry, 
Kentucky  coflcc-hean.  and  |>ecan.  licsidcs 
thfsc,  n  few  pines  and  cedars  grew  npon  the 
rocky  cliffs  of  the  valley-sides,  and  n  few  other 
trocs  were  also  scattered  through  the  region  : 
but  the  conifers,  ns  eoiujiared  with  angioaiper- 
mous  trees  were  ran-  and  of  Ultle  iui[)ortjince. 
I  use  here  only  thc<roninion  name*  of  the  trees, 
as  given  in  Gray's  '  Manual  of  botatiy.' 

Trareming  the  prairie  region  fVom  east  to 
WMt  and  from  south  to  uorth,  it  has  hccn  found 
that  ceitain  of  the  kinds  of  trees  above  named 
did  not  grow  so  far  westward  and  northward, 
rrsiicctivcly,  as  others  di<i.  As  reganls  the 
nonhcni  limitation  of  some.  It  was  probably 
dtie  mainly  to  temi)eiQtine,  and  the  western 
limitation  of  otht-r^  wiit  perhapn  due.  iii  part, 
to  npproaehing  iiridiiy:  bnl  I  think  Ihut  to 
about  the  y.sih  mi-ridiiin  it  wa«  ilnc  U>  the  only 
imrtially  aci.-omplJshcd  nntiirnl  distribution  of 
forest- tii-es  from  tbe  eastward,  which  Iwgan  at 
the  close  of  the  second  glacial  epoch.  The  first 
of  the  suggested  cauBe«  of  limitation  has  an 
important  baring  UjKtn  the  proper  selection  of 
trees  for  artlfldal  planting  id  tbe  northern  por- 
tion  of  the  prairie  i-egion.    For  example :  while 


we  maj'  regard  the  oaks,  maples,  elm,  cotlon- 
wood.  linden,  and  others  as  practically  without 
northern  liinii  In  the  region  under  discussion, 
there  are  others,  but  fortunatelj'  tliey  are  mostly 
of  le:»  wimparative  vftluc,  which  ha^e  their 
Tiortheni  limit  within  lliis  region.  Among  the 
latter  muy  hi'  nnnilioni-cl  tbi-  midbi-rrv,  honey- 
locust.  Kentucky  colTcc-liean,  ati<i  jx'caii.  The 
hickories  and  lilack  wnlmil  were  plentiful  in  the 
immediate  region  of  the  .Mississippi  and  cast- 
ward,  when  the  country  was  firet  known  ;  and 
those  trees  seem  to  he  the  natural  associates 
of  the  oaks. 

Now,  there  are  two  general  physical  condi- 
tions which  are  InSniienl  to  forost-grow  th  :  and, 
wlierever  eitlier  of  them  is  fully  established. 
foresta  ennnot  exixt.  One  of  these  comliiions 
is  an  arctic  climaU",  whether  prodncfd  by  high 
laliuiile  or  high  elevation  above  t)ic  sen:  and 
the  other  is  an  arid  climate,  or  one  when-  tiic 
annual  rainfall  is  insufHcient  for  the  purposes 
of  agriculture.  I  hold.  that,  in  all  regions  of 
the  earth  which  are  not  affected  by  either  of 
ibese  ;;reat  climatic  conditions,  the  foresting 
and  reforesting  of  tlie  surface,  which  ia  i-overed 
hi'  a  foil  suitable  for  vegetable  growth,  is  prao- 
lienble  for  eerinin  kim'.s  of  trees. 

Neither  of  these  conditions  exists  within  tjte 
gixtat  prairie  region  us  I  have  indicaleil  its 
boundaries.  It  shoahl  iherefoix-  bi'  expect^xl 
that  forest-tiices  would  grow  there,  even  if  no 
exiicrimental  proof  of  the  fact  bad  ever  bceii 
mode.  As  one  goes  westward  fVom  this  region, 
however,  he  Umls  the  country  incajtable  of  aup- 
]iorting  a  growth  of  forest-trees  for  the  same 
ressoii  tb.it  il  will  not  sup|)ort  a  farm-crop; 
namely,  hceause  of  its  aridity.  Both  ti«e*il 
and  farm- eiflps  can  and  do  grow  NueeessfuIl.T 
u|K>n  the  prairies,  because  they  have  snillcieut 
moisture  from  ruinfall.  Also,  if  om-  should 
go  notlhwani  far  enough,  he  wonhl.  of  ra>ur«Ct 
come  to  a  limit  of  the  snceessfnl  growth  of  Ireea, 
and  also  to  a  limit  to  the  growth  or  any  farm- 
crop  :  hut  that  limit  is  far  beyomi  the  northern 
boundary  of  the  region  here  discussed . 

The  e\|K'nmerils  of  the  dwelleis  ujion  the 
prairies  have  itcmonsi rated  that  not  only  may 
all  the  Indigenous  trees  of  the  adjacent  vatle^-s 
be  made  to  grow  on  idl  varieties  of  its  soil, 
but  also  that  many  kimls  of  oaMeru  and  exotic 
forest -trees,  as  well  as  most  of  ihe  common 
fruit-trees,  will  gi-ow  there  equally  well.  They 
have  shown  that  tlie  owner  of  any  proiluctivc 
farm  in  that  great  region  need  not  bo  <(ctcm>d 
fVom  planting  any  of  those  trees  upon  it.  fixim 
any  other  consideration  than  he  would  give  to 
the  piauting  of  a  farm*crop. 

Tliese  ex(y.n-lnienls  show  that  certain  kinds 
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"flrees  grow  riom  aitillcial  ptnnting  much  morr 
readily  and  rnputly  tliait  others,  the  cottoii- 
NOod  exceeding  nil  others  in  these  respects. 
Xext,  perhaps,  comes  the  common  locust, 
which,  however,  was  noi  Indigenous  within 
tbe  prairie  region  :  but  ih«  culiivatioii  or  thia 
valunhio  tree,  nhicli  wan  r')rini-il_\'  prai-ltsed 
Ibeif  with  gn'iit  Hiior^iTHK.  wu«  iiii*]H'iidi-d.  some 
iwtHlv  yeJin*  ago.  in  ii»n«(''|ti»'iii.i'  of  the  rav- 
ages of  the  ■  lioror."  Tlicn  follow  certain  Iri-cn 
which  I  ti.imc  in  the  order  of  the  «ppiireiit 
readiness  and  rapidity  of  their  gronth  :  namely, 
white  maple,  elm,  black  wnliiiit,  linden,  oaks, 
and  hiekories. 

The  gieater  reaiHiieas  and  rapidily  wllh 
wblcb  some  of  tbe  trees  iiarjied  will  grow  by 
arliRcial  planting  do  not  imply  that  tli^y  have 
any  greati-r  vilalily  or  iM-rnianenw-  after  their 
growlli  U  efltnbliMhcd  tliari  tlic  otlicri* ;  il  only 
implicit  dial  Ihcy  have  greater  prom|iinei«  of 
vitality  in  establinhing  their  growth.  For  ex- 
.■«mp!o :  the  Cottonwood  may  be  grown  with 
almost  e<]ual  facility  from  the  seed  or  l\-om 
cuttings:  bnt  tliooaks.  hickories,  and  walnuts 
can  bf  successfully  grown  In  practical  foresliy 
only  IVom  the  *eed,  Eteu  the  trai^plantiiig 
of  these  trees  is  not  iistitally  sncceMsfiil.  but 
Iheir  oultivatSon  from  thv  xrcil  in  eiuv  and 
natural. 

While  thcite  facl«  concern  ibc  practiwd  enl- 
livalor  cKpcdally,  tlicy  also  have  an  itniwrtanl 
Waring  upon  the  question  of  the  original  di"- 
tribution  of  forests.  The  experiments  re- 
ferred to  also  show  that  not  only  will  certain 
of  the  indigenoua  tre«s  of  the  prairie  region, 
which  preferably  grew  u|>on  the  moist  soil  of 
the  river- valleys,  grow  thriftily  upon  tlic  u|»- 
laud  prairie-soil,  )>nt  that  all  kinds  of  the  indi- 
}(enouN  Iri-CN.  an  wttll  as  many  others,  will  alnn 

?TOw  tliritlily  u|Km  lUI  variotieit  of  that  noil. 
I  is  tnie  that  Mime  of  tiie  »oil«  —  Hiojic  of  the 
loess  of  tbe  3lis)si^i)>pi  valley,  for  example  — 
were  more  ready  than  others  to  receiroi  tree- 
growth  by  tite  natural  process  of  distribntion  ; 
but  this  dooa  not  .titer  the  fact,  that  all  varie- 
ties of  prairie-soil  will  reci-ive  and  support  an 
abumianl  foteat-growth,  when  easily  nvailabk 
arlififial  conditions  are  applUil.  -ind  controlla- 
tilc  unfaronihit!  condition!!  an-  removcil. 

I  bare  so  far  )i]K)keii  of  the  facility  with 
which  trees  will  grow  n]N>n  prairic-Koil  hy  arti- 
ficial planting.  I  have  now  to  npcak  of  another 
phase  of  the  subject  of  the  propag.ition  of 
forest-tjees ;  namely,  that  of  their  natural 
friicroachiDent  upon  prairie  surfaces. 

The  borders  of  the  primitive  prairies,  where 
woodland  ami  prairie  joined,  were  usually  oc- 
cg|ri('il  by  thickets  of  baiiel  and  other  shrubs. 


miugicl  with  stmiteri  trees.  Also,  fiir  conaid- 
erable  disbinces  out  ujion  llie  grassy  snrfacr. 
there  were  nnmeroiis  dwarfed  Bln)>s  of  oaks, 
hickories,  and  other  trees,  sometimes  putting 
out  small  l>ranche8,  only  to  be  destroyed  in  a 
year  or  two  by  the  Gi'es :  sometimes  burnt  to 
the  ground,  but  their  root«  remaining  alive, 
and  neiidiitg  up  vigorous  aboota  nosl  \ear,  only 
to  b<-  burnt  otl'  t>y  the  iM;xt  &rc  which  should 
•iwcep  acixiM  the  adjacent  prairie.  Tlic  pralrte 
bor^lens  were  thus  ke|>t  stationary  year  after 
year  by  the  flre«.  It  was  a  pi-rpctual  (-ontest 
between  vigorous  and  progressive  vegeLtble 
life  and  its  deadly  enemy,  with  material  cun- 
f|ueats  upon  Jjeiiher  side. 

As  soon  as  the  animal  firt-a  weiv  stopjHHl  by 
iho  increaxing  iiihabilant^.  whicJi  tiiny  did  an 
a  iictcexitarj'  provision  for  .'Uifety,  llie  natural 
eneronchmunt  of  tlie  forests  upon  the  prairie 
borders  went  on  so  vigorously,  that  it  required 
tile  preventive  me»us  of  agricuHur*!  occupancy 
to  check  it. 

Tliere  are  now  many  thousands  of  acres  of 
lund  in  the  great  prairie  iiegiori.  mliich  are 
dviisely  covered  with  a  fidl  variety  of  matun^ 
fores t-lrecii,  which  wen-  [wrt.''  of  gnws-i^ivereil 
prairie  liurder«  whvn  thi-  <«nntry  wan  Hntl  M^t- 
ikil.  In  many  eau-H.  I'lillivated  farnin.  which 
were  originally  established  njion  tiic  ojMjn  prai- 
rie borders,  arc  now  surrounded  by  woo<lland, 
which  has  licoimc  such  by  naliiral  means  since 
the  fires  were  prevented.  Doubtless,  lo(;al  oou- 
ditions  have  varied  the  rat«  of  encroa^ment  of 
forest-trees  upon  the  prairie  borders ;  but  it  is 
plain  that  the  natui-at  tendency  is,  and  always 
has  liofn.  in  that  direction.  This  tendency  Is. 
in  fact,  the  leading  clement  in  original  forest 
(ItKtrilMition.  —  a  prod-xs.  which,  in  the  present 
eatc,  t>cginuing  with  the  close  of  the  H[■(^ond 
glacial  e|>oeh.  prol>nbIy  progressed  mainly  from 
the  eastward  find  south-eastward.  This  propcss 
of  distribution  was  oniy  parti.tlly  .tccompjished 
in  the  prairie  region  when  it  was  first  known 
to  while  men.  No  doubt,  the  uncompleted 
state  of  the  distribution  waa  primarily  due  to 
the  want  of  ncoesMry  lime  for  its  nccompUsl)- 
ment  since  the  distribution  began;  but  It  wa« 
certainly  long  hel<l  in  check  by  tlic  annual 
pniiric  (ires. 

It  is  not  my  pn-sewt  fmrppse  to  discuss  geo- 
logical <{Ucstions  with  rcganl  to  the  prairies : 
but  since  the  romnlns  of  trees,  which  have  not 
unfrequcntly  been  exhumed  IVom  beneath  tlie 
surface  in  that  region,  have  been  supposed  to 
afford  proof  of  the  former  forested  condition  of 
the  prairies,  Il  is  desirable  to  refer  briefly  to 
that  subject.  It  Ls  wo  doubt  true,  tlmt  the  great 
prairie  n-gion  was  formcrlj'  ocoupied  by  a  forest- 
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growtb,  a.*  many  oLlici'  now  tredeM  part*  of 
North  Amvrkfi  hnvn  Ixwn,  not  nesting  nt 
l«fl«t  n  lArgP  part  or  tbc  piwfunt  nri<]  region ; 
but  thoeo  Torosts  existed  in  other  g<-ological 
epochs,  and  they  have  been  dn-stroycd  by  sub- 
sequent iinfavorable  physical  changes.  The 
rf-^ion  of  the  p'ent  prairic-s  has  also  been  shorn 
of  its  forests  onco.  adA  [mrhnps  twice,  since  tho 
tertiary  period:  liiiit  ia,  in  Uie  tertiary  pesiod. 
iimi  cTt-n  before,  on  exteimive  arboreal  dora 
prcvaitfid  In  North  Aiiicriea.  which  ma  doaelv 
related  to  that  wliioli  now  oxistD ;  biit,  witn 
the  noccSHioR  of  tlio  gtatTin)  upoc-li.  Hut  fon-itts 
of  the  region  here  diHcnsscd  were  iicct'sniirily 
wholly  destroyed,  exeopt,  perhaps,  along  its 
southern  borders. 

Accumulating  evidence  seems  to  show,  lliat 
there  ivaa  an  interglacial  epoch  of  temperate 
climate,  during  which  that  great  region  waa 
again  covered  with  forests,  and  tliat  these 
wcr«  !n  turn  destroyed  by  the  second  glacial 
epoch.  It  \»  the  remains  of  tlieae  iiiterglaelal 
Ibrests  that  liuve  been  iio  rre<)uently  found  in 
excavntionH  nuide  in  the  prairie  I'l^gioii,  anil 
which  have  excited  »o  iinich  local  intcri-xt. 
Those  foresU  wore  uvidently  ext^■n»i^x■;  but, 
unlike  those  now  living  tlicn*,  they  seem  to 
have  consisted  largely  of  conifers.  I  do  not 
doubt,  tliat,  at  the  cIorc  of  Ihe  second  glacial 
e|Kich,  the  present  pr.iirie  region  of  tlic  United 
States  was  as  completely  de-stitute  of  trees  aa 
any  of  its  present  prairies  were  when  n'bit« 
men  first  discovered  them.  The  opinion  also 
Hocmx  a  reaBOiiabk-  one,  thst  the  foresting  of 
the  prairii'-H  has  been  slowly  in  progres-t,  i-ver 
since  the  I'losi:  oj"  the  sei^ond  glutti.nl  epoub.  by 
(be  proccm  of  natural  dixper-MOn,  .ind,  furtliiir- 
more,  thatlhiM  di«j>cr«ion  of  trce«  progres.'wJ 
mainly  from  Uie  south -eiwlwanl.  Not  only 
were  Ihe  iiiterglncial  forests  necessarily  de- 
stroyed by  the  icy  visitation  of  the  second 
glacial  epoch,  but  the  whole,  or  nearly  the 
whole,  surface  was  rewrought.  and  practioally 
a  new  soil  was  produced  by  the  glacial  action 
and  the  aubfiequent  physical  conditions. 

Such  a  new  .toll  would  naturally  be  Brst  oc- 
cupied by  herbaceous  plants,  whose  abundant 
and  annually  inatnr'^d  needs  are  MO  rmdily 
diatribtit«-d  by  Tintural  means.  So.  aluo,  the 
l^necr  oecu[Hinls  of  tlie  new  land  among  tb<- 
imes  would  doubtless  be  those  whose  light  and 
abundant  Beeds  are  capable  of  being  distributed 
bj  the  winds,  and  whose  most  congenial  habi- 
tat is  upon  the  moist  grounds  which  border  the 
streams :  sncb  are  the  Cottonwood,  willows,  and 
elm.  for  example.  It  is  eBpecJalljr  the  first  two 
tliat  are  found  to  be  the  moot  advanced  of  the 
wcAlvrn  arboreal  pioneer*  u|wn  the  Ijonlcrs  of 


thi;  great  plains,  and  which  were  doobUMS 
pionecrH  in  the  priniltiTe  foresting  of  ttie  prairie 
regioD.  Other  trees  followed  those  pioneent 
more  slowly,  for  their  methovis  of  propagation 
were  slower ;  but  still  the  methods  of  natural 
propagation  of  the  majority  are  surticlontly  vig- 
orous to  suggest,  that,  if  the  prairie  fires  had 
never  been  introduced,  the  early  settlers  would 
have  found  that  gwat  region  a  forested  ioatend 
of  a  prairie  one. 

How  long  the  battle  of  the  tires  against  Uiol 
trees  continued  is  not  known:  and  by  what' 
successive  ste]>3  the  latter  succeeded  in  giiining 
and  tiolding  even  the  small  strips  of  land  along 
the  borders  of  the  streams  of  so  wide  a  region, 
hundreds  of  miles  fVom  the  place  of  their 
origin.tl  departure,  it  is  difficult  to  say.  It  is 
probaljlo  that  the  pioneer  trees  effected  their 
occupancy  there,  to  a  large  extent,  before  the 
fires  prevailed,  and  that  their  presence  ftvor- 
ably  modined  the  immediate  conditions  for  the 
occupancj'  of  other  ti^-es.  The  streauis  also 
seem  to  have  favored  their  occupancy,  not  only 
b\'  the  additional  inoistnre  which  they  gave  U) 
the  adju(N:nl  soil,  but  by  acting  as  ehecks  to  the 
liren  which  alternately  swept  the  prairies  on 
each  hand,  lessening  the  average  frequency 
of  Hrcn  upon  their  bordering  bottom-lands  by 
perhaps  one-half  of  what  it  otherwise  would 
have  been. 

The  subject,  as  I  have  ettcm|)ted  to  present 
it.  may  be  summed  up  briefly  as  foHovrH :  ia 
the  natural  geographical  distribution  uf  I'aunaH 
and  floras,  nature  necexsairily  lixes  the  potential 
boundaiy  of  such  di»tribiilic)n  at  n  greater  or 
less  distanof-  in  advance  of  the  boiuuinry  of 
actual  occupancy  :  ami,  when  these  two  Ixtund- 
arics  come  to  coincide,  there  is  necessarily  an 
end  to  <iiatriluition.  When  the  prairie  region 
was  first  known,  the  potential  bound ary-lioal 
of  forest  oeeui>ation  was  at  least  iJve  hundred 
miles  westwaixl  from  that  of  full  occupancy. 

At  the  close  of  the  glacial  e|>»ch  the  whole 
of  tlie  great  prairie  region  wast  practically  dcs-j 
Utute  of  vegetation,  but  ita  new  aoil  was  e*pal>l< 
of  supporting  an  abundant  and  variw!  growtib'j 
Herbaceoiiri  vegetation  first  occupied  the  »oil» 
and  uvcK  followed  more  slowly.  The  ob»tac 
to  the  occupancy  of  the  new  aoi]  by  forest-tr 
at  the  close  of  the  glacial  epoob  were,  first,  tlie ' 
slowness  of  the  process  of  nMurol  distribution ; 
second,  the  pre-occupanoy  of  the  soil  by  her- 
h.icooiiB  vegetation,  preventing  or  retarrling  the 
effective  germination  of  the  iieeds  of  In-v* ; 
third,  the  subsequent  prevalence  of  annual  Jires 
upon  the  graasy  aurfacea.  which  n^lurdcd  forest- 
growth. 

The  condition!!  favorable  to  the  natural  dii 
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tribulion  of  Hce«  in  that  ii'gion  were  a  rniitfiil 
«Dil  congenial  soil  aiid  a  favorable  cllmale.  If 
ihc  fires  bad  never  been  inlioiliiceil.  llie  two 
fint-namod  obstaotcs  to  furt'sl-iliHtribiitiun  in 
the  prairie  region  ivould  prohably  hav<!  Iictrii 
pnicticallv  overwmn?  I>j'  tU<!  time  wluin  the 
couDtrv  wfts  (!rst  wotllcd ;  tint,  npon  their  in- 
troduction, an  (rfpiilitiriiim  of  tliv  retarding  and 
acceleratiiijt  fi)ri:v"  wa«  rstiibllsliod  and  long 
<H)nIinui-<l.  Witii  the  finnl  cessation  of  the 
lires.  anil  wiili  llie  favoring  conditions  incident 
lo  ngriaiiliiral  occnpancy.  that  eijuUibriuni  wm 
ilestrojcd,  and  the  vigorous  natural  teodency 
lo  rorcst-diHtribniion  atjftin  aaaeittid  lUelf,  It 
is  DOW  in  fidt  fore*  except  wln-ie  it  i»  uln-clced 
bv  hnmaD  ageuoj' :  anil  it  is  gifally  mcci'Ip rat- 
ed where  eucli  iigi-npy  is  i^xcrlcd  in  its  favor. 
It  tlierefoni  only  n-inuins  for  the  iii)i!Lbitantii  of 
the  ^eal  iimiric  region  to  dvcide  whelher  their 
Und  shall  be  fon.'slt.il  or  treole»«. 

C.    A.    WlItTE. 


TUB  APPLICATION  OF  PUOTOGKAPHY 
TO  THE  PRODUCTION  OF  NATURAL 
HISTORY  FIGURES.' 

Fkom  tlie  ncourAcy  and  i-apldity  of  il»  de- 
li nvutioiw,  photography  has  proved  itself  an 
invnluable  aid  (o  ecienee,  although  in  iiatiirni 
bisHory  its  use  has  been  somewhat  limited  fram 
tbe  difflcnlty  or  impossibility  of  putting  many 
of  the  objects  in  a  vertical  position.  To  make 
pbotograpby  applicable  to  all  classes  of  objects, 
it  in  simply  necessary  to  buxe  the  camera  so 
arranged  tbat  it  luay  be  placeil  at  any  unule 
ttora  horiKOnl^  to  vcrlrcal.  The  object  lo  be 
photi^ii plied  mat  then  oceiipy  itit  natural 
position,  wluitover  that  may  be.  For  the  last 
ten  years,  there  h:\s  tieen  in  constant  nse,  in 
the  anatomical  department  of  Cornell  univer- 
sity, an  apparatus  constructed  on  this  principle- 
It  consists  essentially  of  a  camera  fastened  to 
a  boaixl  that  may  be  swung  from  horizontal 
lo  vertical,  and  clamiied  flnmly  at  any  angle. 

With  thi»  iiHlruiuent  have  been  pTioto- 
graphic,    not   only  ubjcels   onlinarily  pboto- 

S Aphis)  with  n  viTlinil  or  liorixontui  camera, 
it  di'licate  embryo  braiiin  and  other  objects 
that  woiilil  eollai)»e  if  removcil  from  liquid. 
Living  salamandere  (Necturi)  have  been  pho- 
tographed under  water,  their  gills  remaining 
completely  outspread. 

>  l^pov  im  Uikt  •uttjoci  wtR  ff1*eD  by  lh«  wrll^r  allhtmoDt. 
iMAftn*  AmoriDWi  mtuKiiUiun  fur  ilit  ■ctn^ccnicul  uf  mrtnncft 
In  ItlVi  and  *i  Uiff  in*v«iiiB  <tl  tho  t^iiclfty  at  onuttaMmia  at  ihr 
■mil  II  VnimI  tStMt*  In  isn,  1'ho  only  ottirr  purKiu  irmployinc 
>  v*nl«l  rmmttm  In  phouianipliy,  knovn  lo  utr  wrliDt,  uu  I>i. 
Th».  llHck*  nf  ttiD  SUU  ruii>U>>«>)rlual  u  DUbd.  K.r..Bd<l 
r>r.  t>uiniid1fu  of  I.TOM.  Krano*.  (for  Out  lut.  mn  An. 
xluatj't  PhBlograpMt  lut/tlln.  Dntmlwr,  IMI.  p.  tOi.) 


A  photograph  answers  tlte  requirements  of 
n  iteientlfic  flgiir«  in  but  few  ca^a:  as  the 
object  iisniilly  ik  to  bring  out  with  diagrammatic 
eteanicss  a  few  detailit,  subonliualing  or  omit* 
titig  otiirrs:  lu-nee  IIk'  photograph  Id  used  aw 
the  ba«ls  of  the  figure ;  that  is,  the  object  it 
delineated  of  the  desired  size,  all  the  partx 
being  in  their  proper  relative  position.  From 
this  photographic  picture  may  be  traced  all  the 
outlines  directly  upon  the  drawing-paper  ;  thus 
avoidii^  the  tedious  labor  of  meaauremcnt  by 


Pia.  I.  — l<Mrvlc»ariiT«tIlAiilHincn.  ..< . tlr<> uhln iiuppnrllnf 
the  paiDvn;  J9.  Lvrelllnc-Krcw*;  C,  »hrtr  for  bol>nDie  n  boK 
nf  •hiilI  u  4-iiuiilrrffoUa :  l>.  ttmgo  ui»n  whtcb  iIid  uby^cl  Id 
|>tf?iv1  (II 1*  Tnarlp  paf«Jkl  nrllh  Iboton  cftbir  tiihlv) ;  X,<mtiiii'rn 
with  r-nw ;  F.  •IhUmI  brsH  gulAt;  \trt  fit  1) ;  G,  ihr  i>ba 
lotntnblr  oUiwIlTt  tt"np  '•  inAili- "I  <aia-li(nnl.  ud  eovtml 
nith  iilarli  iTlntH]:  It  ■•  hnlii  in  jhuIUiid  by  twu  nibbeF 
btiidij;  tf,fnnichln(i«lIolhi'Ui>l>^.iiiid  «Dp|>nnln(llM  «iBa- 
n:  />  oovubk  buHnl  lo  wbiFiL  [hL'^amrn  It^laiapH;  ,^ib«*il 
ef  ih>  fodiuInK  ■"Tc-h;  K.  blcK^k  AuMnrd  io  lli>  mortblB  bMM 
i.  und  Mnulntny  iln'  i>"r  tvbli^b  rvrvlVH  ihv  nMiialnK^crw ; 
£.  ■vnldnJ'  by  wlileb  Ibr  frwua  bcarliif  Ibe  cwD^n  W  i"<  ta 
wiy  mi>ili::  Jf.  ibiiinb  >c*rinr  prculnx  ■G^nd  UisHoiIclnlf  /., 
ann  «n^nc  tdn<  It  ut  viy  pitlht. 

the  artist,  and  leaving  all  of  Ins  time  availablv 
for  artistic  work  proper. 

While,  however,  tJte  use  of  the  photograph 
for  outlines  diminishes  the  labor  of  the  artist 
about  one-half,  it  increases  that  of  the  prepa- 
rator  ;  and  herein  lies  one  of  Its  chief  merits. 
The  photographs  being  esact  images  of  the 
preparations,  the  tendency  will  be  to  make 
them  with  greater  care  and  ilolioacy,  and  the 
result  will  be  less  imnginalion  and  more  reality 
in  published  xrientillc  tigun^n  ;  and  the  objetds 
prepared  with  such  care  will  be  preserved  Ibr 
future  reference. 

In  the  use  of  photography  for  Bgures,  several 
considerations  arise :  1".  The  avoidance  of  dis- 
tortion ;  3°.  The  adjustment  of  the  camera  to 
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obUin  nn  imago  of  tk&  (Ie»iru(I  ai/i'  ami  Toi-u:*- 
iog ;  S*.  Ughting  and  rcntriii};  th^  ohjt^vt ; 
■I".  The  obtaioing  of  tintUni')!  for  tracing  uiioii 
tUe  drawing-pa  pt-r. 


i 


tfOld*,  httIdb  Io  auiiport  Uic  uppof  purl  uf  iliu  aini-r*.  aaJ  tu 
laill«i>t»  Uir  Milantvmuik  or  mfucilun ;  //.  rrnnx  liliijinl  hi  tlii.- 
iHltEt;  /.  beard  nunloa  la  Uin  frainn  //.  utl  boI'lloE  tJit>  rwnv- 
t^i  ^,  Irvn  bar*  >CUr1w(l  (o  tti#  bvd  w(  ibu  euiioni  TupoD  ihw< 
prms*  lbs  lliUnib.Mn'ii  fiuiii  Ihii  bontd  /);  l>,  alnllUl  Iron 
bnrakn  ibaraurablo  iKJuril  [iu  Ihe  tliit  worl*  a  thaob^Kntw 
tntm  ihpQUHVii;  iTivw  ihumtp  m7r*-w»  f  luu|i  iiic  euvn  U*  lln^ 
inrmr^[D  bowl);  Pt  oh]f*t-vJifrimi  va  fliaUir*  (iTil*  niA>'   iM.- 

■noivd  by  iboupDmtur  by  lUFA^njlOHf  >|>"nU  t/i-^   tJ.^pauU  lat 

tliff  nirilii  Ihim  tbp  ubjrcl'ismcr, 

1*.  Whilv  the  camera  doliiieates  rapid)}',  the 
image  ta  liable  to  distortion.  I  balievL'  opU- 
L-ians  are  agreed,  tliat.  in  oid«r  to  obtaiu  cor- 
rect photographic  imaguH.  tho  objectivt-  must 
be  properly  made,  and  the  piano  of  itu-  object 
must  hv  ]>ara11e)  to  the  pbiu-  of  the  grtiiinil 
glass.  FurliiftrDioit:.  as  most  of  tlic  olyc-CTtn  in 
naturiil  litxlor}-  hnvr  not  pinia  ^rfiu^i;.  but.  an* 
aituatci)  in  scvml  planes  at  dilTcrrnt  kvels. 
there  will  be  a  liability  of  <Iistortiou  tVom  Ihnt 
cause  alao.  ITii*  may  be  rendered  practicalij- 
tiothing,  however,  by  oaing  Id  the  objective  a 
ilia)>tirsgin  with  a  small  opeuJng. 

i".  By  placing  the  camera  on  a  long  table, 
nod  a  scale  of  some  kind  against  the  wall,  tlie 
exact  position  of  the  grnmid  glass  for  various 


sijic*  may  hi-  fictei-iii\tieit  miec  for  all,  Tlicsi 
positions  an-  noted  in  some  way  (on  the  liriis- 
i^iiide,  F,  in  the  apparatus  here  figured ) . 
Whenever  it  is  desired  to  photograph  an  ohjoci, 
naiui-al  sixe,  for  e-tample,  the  ground  glaas  is 
ttxcd  in  the  jiroper  jKKiition  tiidlcattHl  on  the 
brass  gtilde  (fig.  a,  F).  Then,  as  the  rfhitivc 
position  of  the  ol>j<-(-iive  and  the  ;:ri>iiiid  glass 
cannot  1)0  varied,  it  in  ■((•(■i:x«ary,  in  fucuBing, 
to  move  tlur  camera  tow:irct  or  mr.-iy  (Vom  the 
object,  or  llic  rcverne.  In  order  to  ilo  this,  the 
cnmcrn  is  fustcncd  lo  a  bo:iir1  nliich  moves 
in  a  frame  by  means  of  a  screw  (figs.  1,  2,  /. 
//,  J).  Whenever  the  camera  is  lo  Ik-  imivt-il 
considerably.  —  as  to  a  position  for  twki'  nnt- 
ural  size  from  one  giving  an  image  nf  Imlf 
ufltural  size.  —  ilie  (tailtion  of  the  caitu'rn  on 
ilie  lioard  fa  changed  by  loosening  ilu-  two 
l)iuwb*screwb  etamping  it  to  tlit-  movabli-  Ixmrd 
(fSg.  2,  N,  0).  The  approximnto  jiOMition  for 
the  various  sizes  being  onw  determined  and 
noted,  it  is  but  a  moment's  work  to  set  the 
camera  for  any  eidargemeiit  or  reduction  within 
it«  range. 

3".  The  object  is  placed  on  the  horixontiil 
stage,  and  so  arr.inged  that  the  lighting  will 
give  prominence  to  the  parts  lo  be  especially 
cmphaslxed.  For  u  eontrastiuc  )>aekgroutid, 
black  velveteen  for  light,  inul  nhitt'  paper 
for  dark,  objects,  have  l>e<'n  found  cJccellcnt, 
To  gel  the  object  in  the  wntre  of  tlie  field  of 
the  objective,  the  utimv  l>earin(;  the  oiijeet  nuiv 
be  movable;  so  Ihnt  tlic  operator,  while  looking 
at  tbc  image  on  Ilic  groun^l  glass,  may  move 
the  object  in  any  desired  direction  by  turning  the 
spools  on  which  are  wound  the  cords  IVoia 
Ihe  movable  stage  (fig.  i) . 

4",  If  the  photographic  prints  are  lo  be  used 
solely  for  outlines,  the  well-known  bltu!  prints 
so  much  used  In  engineering  and  areidtectnra^ 
may  bo  made.  If,  )ionc\er.  light  and  xhadf 
ami  fine  details  are  lobe  l)roughtout  witli  grea 
distinctness,  either  a  sil\'cr  or  a  plntinoty[i 
print  is  pr(^^cr!lllll■.  hi  wh.-itcver  way  tlie  print 
is  made,  it  ix  bliiekcd  on  the  Iwick  with  sof 
lead-pcDcil,  put  over  tlic  d rawing- pji|ier,  and 
the  outlines  tr.iced.  luslead  of  making  a  print 
from  the  negntive,  one  may  get  n  traetng  di- 
rectly fVora  it  on  tracing-paper ;  and  this  may, 
of  course,  be  used  In  the  usual  way.  Finally, 
if  one  posae^fles  a  camera,  a  tracing  iniiy  b«j 
made  of  tbc  innige  direeUy,  wilhout  the  aid 
•A  negative.  It  in  only  ncui^ssaiy  lo  sulistitute^ 
:i  piece  of  plain  glass  for  Die  ground  glass,  and, 
after  spreading  upon  it  some  line  tracing- psper.j 
to  trace  the  imngiv  This  is  especially  appH 
cable  to  the  eniargemcDt  or  reduction  of  otlier' 
figures.  Stuuv  II.  Cagk. 
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THE  COLORS  OP  NATUHAl.    WATERS. 

Mr.  W.  Si'Kis*;,  or  tlic  I'nivcreitv  of  I-ii-gv, 
has  grcaily  ti'Ivanoed  our  knotrlotjgc  of  iTiiii 
subject  Id  n  piiper  in  the  Revue  icii'tifijlqut  for 
Feb.  10.  1883.  a  translation  of  which  also  ap- 
peared io  the  Popular  acience  monthti/  for  May. 
He  begins  with  a  ciircful  tiiid  oriticnl  sniumary 
of  the  views  of  |nt'vious  ohm-rvi-rii.  jiiul  froHi 
theae  and  his  own  i'X|HTimeril»  ix-nchi-.i  the 
foUowinjt  iiniiortant  conrliirsinnn  ;  1.  Wati-r,  in 
the  jHirext  sliile  in  wliidi  it  can  be  ol'taineii. 
lias  a  distinct  and  bcaittifijl  blue  t-olor-  wbieh 
mnKt  lie  regiirded  as  its  essential  or  i>roi>cr 
color,  as  the  eolor  of  absolutely  pnre  water ; 
2.  The  green,  _\ellow.  and  brown  colors  ob- 
served iu  water  are  due  to  the  reflection  of 
light  bj-  matter  lield  in  HUAiMniuion.  This  hih> 
pende<!  foreign  mtitlcr  in  vtiry  flneh  dividt^d. 
and  probably  i.t  unnnlty  in  the  otute  of  TmHu:iil 
preeipitsliiin.  It  may  ttc  liijnid  or  Kolid.  trnnH> 
pareut  or  op.'iqiie. 

"The  itnparlini  |<iiiiii  is.  Iliai  il  l>c.'  oomjwipiil  to 
rwll'cl  liKlil.  Then  iht-  ligbi-niys  of  feebler  intensity 
(violet,  liiue.  ^reen.  etc.)  lullFr  eittiietioii,  one  nfier 
•aotlier,  akCeuntia^  t"  Ibu  ihickiii'st  of  tlie  nieiHuin. 
till  Lba  yellow  rn)^  the  tl^i^)lt■■^I  Io  our  vyvt,  nre  llje 
last  10  survive  the  9lriizi;l<?. 

"lite  obstruction  of  the  liuhl.  imlueln):  th<i  yel- 
towlfh  (int.  wliieh  mnt  be  prudiieeil  liy  any  •■IL,  tie- 

Knds  lem  on  llie  (juaiiiity  of  the  nail  present  Ihmi  on 
brlnu  near  tbe  ttaue  of  [•reei|>Lt>tiou.  Siiinll  'lujtu- 
ttilM  of  a  feeblj  soluble  «;ilt  prinliLee  tlie  s:inte  effect 
w  lars"  ijUanlltlM  «f  a  tuore  aolttble  fslt.  The  vari- 
Mj  in  thr  c>l'irs  of  natural  watert,  Ihen.  may  be  thus 
cxptninmt :  niM'ilateIr  purr  univr.  vkued  In  rnsMHft 
of  •ufflelent  iliIckTiefs,  hn*  u,  beaiitlfnl  hliie  color.  It 
It  holdn  In  rvniplete  suliiliou  eolorle?*  Mil*.  IM  color 
la  not  chinseil ;  hue  In  jiruportinn  »s  It  mat  eonuin 
mnttfron  tlio  vnrf>ei>f  iirecipltHlion,  the  llglil  Irnvers- 
ing  It  will  tp  n1  .i.yflloH'nrilsrker  color,  until  a  sta^ 
1*  rraeUed  uhcn  itin  ll>iiilil  will  let  no  llijlit  ihrough, 
ami  bpromes  ujnitin--  or  lil.iek,  Thf  yellotv  light  will 
eombliip  Hlth  llir  hiiti-  lielit  <if  the  witter;  nii'l  tlni" 
will  be  proiluceil  iir>'i'mtti'l>bie,  MnUh-grei'ii.  an>l 
;,-Teen  Ltots.  aecortlliig  lt>  llio  (inmgth  of  the  yiMlon-. 
If  tbe  lallcr  !•  very  iimng.  ihn  ibirk  bine  will  tie 
wholly  >ni<ilbera^d.  anil  ilio  water  will  ap|ie-<ir  yellnw, 
Imwii.  orof  ARtlll  darker  eolor." 

The  lesa  soluble  bodies  In  natural  waters  — 
those  which  may  bo  regarded  as  fre(|nenlly 
ill  the  alute  of  nascent  tirL-<'i|(it:ilii)n,  ami  t" 
which  the  colon*  are  chiefly  iliie — ^are  the  eiir- 
Iionalcii  of  caU'iiim,  and  silicn.  and  aUo,  (irobii- 
bly.  the  finest  mcchnnicnl  scdimciil  or  day, 
which,  iilthongh  not  pro|)erIy  soluble,  forms  an 
emnlsion  with  water,  and  alfccts  the  light  in 
the  same  way  as  an  incipient  precipitate. 

This  theor_\-  apj>ears  Io  me  to  be  the  only  one 
yet  advanced  airor<liiig  a  cousiatent  explu  nation 
of  all  the  phenomena;  and  my  prenent  pur- 
pose is  to  rail  ntleniion  to  a  general  and  im- 


portant fact  coiH-eruiug  Ibo  color  of  natural 
nat«rs  (which  apiieara  to  hare  been  but  UtUv 
noticed  or  appreciated  by  ecienljflc  obscn,'or«, 
and  of  which  I  have  never  Been  any  explaiia- 
lion),  and  to  show  that  It  harmonizes  beauti- 
fully with  Mr.  Spring'it  theory.  Briefly  stated, 
this  general  fad  is  as  follow.-';  tropical  and 
wiirtn  soils  are  bine,  nixl  polxr  atxl  cold  aeaa 
are  green  :  i.e.,  other  tbingw  UioK  ci|ual,  the 
I'olor  of  the,  water  is  determined  by  Ibc  tern- 
jieralure. 

AH  vo,va;:ers  in  tropical  seas  must  have  no 
tieed  the  magniflt«nt  blue  color  of  tbe  walcr; 
the  (wlor  st-eming  to  be  puii-st  and  most  inteimc 
iiniler  the  eipiator,  or  where  the  water  is  warm- 
est. On  pii»iting  to  higher  latitudes  and  lower 
lemperalures,  tbe  tnilor  chaii'^res  to  greenish 
blue,  bluish  green;  -ind  gna^n,  allliough  the 
Gnlf  Stream  and  other  warm  cnrrt-nts  cflrry 
the  tropical  color  and  tcmpci-ature  well  up  to- 
ward tlio  fi-igid  zones,  and  intothe  midst  of  scaa 
whose  prevailing  tint  is  deep  green.  Probably 
notliing  makes  the  (iulf  Stream  seom  more  rr:»\, 
i-jt|)eeially  to  the  unscientific  observer,  than  the 
;;re-at  cnnlriLKl  in  color  that  is  presented  within 
a  very  nhort  diittant!!?.  when  we  eroas  its  north- 
ern w.tU.  On  one  side  is  the  cold,  green  water 
of  the  |>olnr  current,  and  on  the  otiier  the 
warm,  blue  water  of  the  Sircitni.  The  differ- 
em.'c  in  color  between  tbe  Oiilf  Slrrflin  and  the 
HurToun<liug  parts  of  the  uccnn  is  noticeable 
even  in  the  North  Allantic,  on  the  track  of  Ihn 
transatlantic  steamers:  and  I  have  foinul  that 
this  part  of  the  aea  is  )>erceptibly  greener  in 
winter  than  iu  auninier. 

As  already  staled,  this  general  diflerence  in 
(■olor  betwiH-n  wnrtn  and  coUl  seas,  altlioitgb 
itot  ex|il»incd  by  Jlr.  Spring,  in  a  uocesaary 
irorollary  of  hi*  theory :  for  warm  water  Is. 
for  most  substances,  a  more  |K>werful  »olvent 
than  cold  water :  and  if  cold  sras  anr  gn-cn  in 
consequence  of  some  of  the  contained  suItH 
being  imperfectly  dissolved,  i.e..  in  a  slate  of 
nascent  precipitation.  Ihen  an  increase  of  tem- 
perature 111  the  water,  liy  augmenting  its  solvent 
|M>wer,  will  lend  Io  obliterate  the  green  color, 
and  restore  Ihe  blue.  Again:  warm  water 
jKisM'sses  lean  adhi-sion  than  cold  water,  which 
would  cjiusc  a  more  mi>iil  dcjiosilion  of  flue 
clayey  matt«r  in  warm  water  llian  in  cold, 
lleuec,  if  the  green  color  of  cold  seas  is  due, 
not  to  imperfectly  dissolved  salts,  but  to  tlie 
suspension  of  fine  insolnble  clays,  forming  nii 
emulsion,  an  increase  of  the  lemijcrature  of 
the  water,  by  causing  a  more  complete  deposi- 
tion of  the  jinsiieinled  clayey  matter,  will  also 
t^tnd  to  change  the  color  of  tlic  wat*r  from 
}{rccn  to  blue. 
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In  sbort,  it  follows  ftom  this  lliuor^-,  that. 
oUipr  thin^  being  equal,  tliu  culor  of  iiuturn.1 
waters  must  be  a  funclion  of  l\\«  t<'ini)<'niliiri'  : 
nod  this  conclusion  i^  sustiiiricd  hy  observation . 
One  general  exvvjition,  howi-ver,  sboiild  be 
noted;  viz..  Unit  sliitllow  n-atur  ii«ar  shore  i« 
usuallj'  gr(!i;ii,  even  in  warm  seas,  on  account 
of  the  largi^  nmount  of  foreign  iQatter  id  sua- 
pciiHioD.  This  was  \exy  noticeable  on  the 
coast  of  Cuba ;  the  sea  being  of  a  [>nre  blu« 
color  to  within  >  few  tods  of  ihi?  Iieadi,  and 
Ihcn  rapidly  changing  to  grei-ii.  Wh<-ii  viow- 
ing  the  coast  froiu  an  vluvalod  {iroiuoiitorv , 
tliese  oolorA  were  (|iiiU-  diatiuct  to  Ui<-  cju  for 
a  distance  of  one  to  two  tiiilos  along  t,hv 
shore. 

Aa  iiiroixling  ndditional  confirmation  of  tlic 
tlieory,  I  olfcr  llip  following  notes  on  the  colors 
of  RurO[H>nn  watcM,  which  were  made  during 
tli«  ■umtner  of  1 883,  while  travelling  from  Sfcllj* 
\^>  Throiiiihjem  in  Norway.  I  wa^  not  able  to 
vooMk  eorrcspouding  observatiouH  of  the  tern- 
IKiature  of  the  water;  but  ibw  may  be  ix\t- 
proximately  iiiferi*d.  in  most,  i-asi-*.  from  the 
latitude  and  tieaHon. 

April  M  to  16.  — Thu  Medit^rrrancnn,  Im- 
tween  Stromholi  and  Sjdir,  is  a  decidcHl  blue, 
bat  not  i»o  deep  and  brilliant  as  the  blue  of  tbv 
(lolf  Stream  and  West-Indian  waters.  In  the 
harbor*  of  Messina  and  Catania  the  water  is  » 
liritltant  green,  inclining  to  blue.  The  color  of 
the  sea  along  the  entire  eAst  ooasl  of  Sicily, 
from  Messina  to  SiTaeuse.  iiit  viewed  fmm 
tlie  land,  is  blue.  Indining  to  green. 

April  i2  to2(!.  — The  water  about  the  LijMiri 
Islands,  and  between  th<-m  and  Mc^^ina,  is  of 
a  dartc.  Intense  hhic. 

April  -J". —  The  liny  of  Naples  is  dark 
green,  with  scnrctily  a  traei-  of  blue. 

April  2."t.  —  The  se4i  about  Salerno,  and  be- 
tween that  and  Amalfl,  as  seen  ftom  the  shore, 
i«  a  bcnnlifiil  blue-green,  but  sometimes  pure 
bright  green,  and  again,  when  dee|i,  inclining 
strongly  to  blue. 

May  I. — The  Bay  of  Naples,  between 
Naples  and  Iscltia,  is  a  deep  gre<Mi.  without  a 
trace  of  blue. 

May  4.  —  The  sea  all  about  Capri  and  Sor- 
rento is  a  pure,  dee|>,  and  lieunlifnl  blue. 
These  shores  are  vcrtieal  walls  of  roek.  which 
afford  \-ery  little  sediment  to  the  water.  Later 
In  the  .iimimcr,  as  many  obsen-ers  testif^'.  the 
Bay  of  Naples  is  bine  throngfaout. 

Jane  I  to  4. — The  watera  of  the  [taliaii 
lake*  —  Como.  Lugano,  and  Maggiore  —  arc 
a  beaatjfbl  and  distinct  iireen.  -lohn  Ball, 
K.R.S,,  in  bis  '  Alpine  guHe,'  AtiXe*  that  tin- 
sonlhern  end  of  Lake  Magginn-   i*    lilue.      I 


found  It  almost  as  green  as  the  nortbern  end  : 
but  it  is  probably  blue  in  mid-sonuner ;  and,  if 
so,  it  must  be  reganled  aa  a  atriltiug  oonfirmn- 
tion  of  the  theory, 

June  and  July,  — The  Swiss  lakes  are  gcn- 
emlly  bright  green  and  somewhat  ojiaiiue. 
Lake  Geneva,  however,  ils  is  well  known,  is  a 
lovely  blue,  resembling  the  sea  about  Sicily ; 
but  toward  the  upper  end  it  seemeil  to  be 
slightly  greenish.  The  other  Swiss  l.ikes  de- 
rive their  waters  from  regions  that  are  lai-gi'- 
ly  coni]iiisGd  of  limestone,  .ind  bencc  these 
waters  are  saUiraled  with  carbonate  of  enleium. 
But  the  llUone.  wliii-h  is  the  principal  tributary 
of  Lake  lleiievn.  druSna  a  ri^gion  of  melamor- 
pliic  r<H'ks  eontiiiiiing  but  little  linieslune. 

Aug.  'i. — Till'  lifiltie,  iiftwei'n  Stralsund 
and  Co|K'iih(igen,  ia  dull  green. 

Aug.  A  to  4.  — The  color  of  the  Caltegat  la 
rlull  green,  without  a  tr.iee  of  blue. 

Aug.  7  to  33.  — Between  ChristianKand  ami 
Throudhjem  the  open  sea  and  the  lower  parts 
of  this  tioitls  have  a  deep,  dark  green  color, 
witli  scarcely  ever  a  suspicion  of  blue.  As  we 
nMwmd  the  lioois.  the  color  becomes  a  lighter 
green,  and  mori'  vivid  and  opaigue.  in  pro]ior- 
lion  as  the  water  becomes  frfshei'.  The  heads 
of  the  fiords  and  the  ailjaei'iit  lakejt  are  usually 
indtslinguishable  in  enlor  from  the  Swiss  lakes  : 
but  the  beautiful  JEingedalsvand,  lying  between 
tlie  head  of  the  Ilanlangcr  Fiord  and  the  utile' 
brated  llingcdnlsfos.  at  au  altitude  of  ftnecn 
hundred  feel,  is  a  notable  exception.  This 
lake  is  deep  blue  esoe]>t  near  the  shore,  where 
it  is  greenish  blue;  and  the  streams  flowing 
into  it,  as  well  aa  that  flowing  out,  are  nearly 
pure  blue.  The  rule  that  cold  water  Is  green 
Aov*  not  hold  in  this  ease,  but  the  exception 
is  readily  <r.\()lained  as  ilne  to  (he  unusual 
purity  of  the  water.  The  lake  is  bt»mded  on 
all  sides  by  clitTs  of  gninitoi<l  gneiss,  and  whent 
there  is  a  talus  at  the  bottom  it  is  usually  doH 
titute  of  soil.  Above  the  cliffs  arc  iromense 
lields  of  snow,  whence  the  water  of  the  lake 
is  derived.  None  of  the  tributary  streams  Itow 
from  glaciers :  but  they  are  all  limpid  snow- 
water Honing  down  over  hard  rocks,  which  are 
alike  di-slitute  of  soil  or  material  which  could 
be  carried  uwny  in  ^u.-tpenicion  in  the  water, 
and  of  limestone  or  Dtlii-r  m.nteriaU  cApnbli- 
of  being  dissolved  in  the  w.iter.  It  would 
probably  be  difljcnit  to  lind  :iny  considerable 
body  of  natural  water  which  is  more  nearly  a 
pure  distilled  water  than  this.  And  wo  may 
fairly  say,  tliat,  on  account  of  its  remarkable 
purity,  ft  la  blue,  in  spite  of  its  low  tempera- 
tun-, 

W.  O.  Crosm». 
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THE  GEODETIC  WORK  OF  THE  HA  Yl>Ey 
AND  WHEELER  SURVEYS. 

Thk  tmhlicntion  or  tbe  floal  refinlts  of  th« 
Lrmnguliilion  or  those  surveys  fiirDisbes  the  ma- 
toriiil  Tor  n  direct  coraparisou  betneon  them, 
innsmiich  as  the  two  suneys  covered  In  dii- 
plicnlc  large  areas  or  counlry.  Fiill.v  oiHshnlf 
tbe  inouutaiii  area  of  ('olornilo.  uiid  a  largt' 
extent  of  counlrv  iii  ii»rtli-eH.iteni  riiih  and 
south-eaateni  Idaho,  have  Ihtm  hrcn  survcvcd 
in  dupliuite.  j\ii  cxundnalion  sliows,  that  in 
the  formiTr  (in-a  no  frner  th.ia  twelve  jraiDts 
have  lipcii  oifiipicd  in  common  as  geoiletic 
stations,  and  thdr  positions  published  bj-  each 
orgunixntion.  The  folloning  arc  the  points  in 
qucMlion,  with  the  liitiiodes  and  loiiglLndes  as 
given  by  each  aiiivey.  Uic  detfrniinalions  of 
the  Ha.vden  aur\ey  |iri?cediiig  iti  each  man. 
The  names  in  |>arcnUiescs  ara  those  givon  to 
the  points  hy  tlw  WluwJcr  Ntirvoy. 


tnxntan. 


mmrm 

!■*-» } 

Bio  Ongils  I^nunld  {ItlniiaDti} .  \ 
thiotnspabfrt     .     .    ^    .    . 
Oangr  (HonU)   ..... 

AtHH;  Knob I 

WUhii  [OUalnri ) 

luat, 

faalh  Itlicr  (Uamnb)  .    . 

BomiBllIHolai] 

Snaa^l*  [BlalH'}     .... 

9nAtA 


LMIHida. 


ST  91 

z:  w 

M  4 

M  4 

M  U 

aa  3» 

a  ia 

.-M  in 

s:  M> 

tr.  M 

»  4 

K  t 

31  14 

k;  14 

■Ji  ii 

»i  II 

m  u 

U  II 

XI  B 

K  « 


Lougllude. 


«S".» 

SI  .n 

43  .1 

ss  .n 

40  .a 

33  .u 

u  .(>' 

30  .fl  I 

ao  .;  ! 

94  .1) 

M  .1 

VI  .u 

M  .0 

U  .0 

31  .7 

ai  .0 

T  A 

I  .0 

in  .0 

14  ,0 

31  Jt 

i«  .0 


](wa»"m".4 

iM  3*  a;  .« 

lOT     3  It   .1 

IK    1  M  .» 

Ill-  XI  la  .1 

101  m  u  .u 

lu;  31  3U   .1 

loT  -JI  u  .n 

ion  13  1A  .1 

1M  lu  IS  .a 

1M  r>i  4t   A 

IM  11  M   .» 

101   TiO  IS  .S 

■M   W  3U  -U 

lOT   Ml  S4  .! 

lOT  H  ST  .0 

lOO  M  10  .1 

ion  M  4.1  .a 

ICM  41  lU  4 

100  41  38  .11 

loT  4;  IS  .; 

io:  K  -n  /) 

IDA  a;  ii  -A 

ion  3T  31    ,U 


Till!  following  nrc  the  discrciHincies  between 
the  above  n-nnhit :  — 


RtMCMI*. 

inMHBPuicim. 

lalllBdB. 

Lnn^illud?. 

Bjo  OnD<lB  f^nmld    ..... 

0  .1 
0  4! 

ft  .(1 
a  .1 

a  ,: 

a  .4 

II  .a 
0  .1 

a  JI 

i  .9 
i  .• 

s  .a 

i  » 

a  .4 

>  .1 

t   .3 

n  .41 

■ 

9  JI 

2  .« 

U>  6".7,  th«  Ilayden  Intitudt-K  being  in  every 
case  thfl  grv9t(T ;  and  that  tiic  dittereiiancics  in 
longitude  arc  almost  equally  constant,  nnging. 
with  the  exception  or  ono  esse,  from  l".fi  to 
3". 6,  the  HaydcD  longitndes  being  in  every 
case  the  smaller.  The  comparatively  lai^o 
diwrepanoy  In  the  longitude  of  Agency  Knob 
la  explainable  by  the  fact,  that,  IVom  most 
|)oint.i  of  vien'.  iliiit  .station  ptesents  an  iU- 
delliied  Huniniit.  The  constAncy  of  these  dis- 
crepancies iMjSnUt  to  the  fact,  that  tliey  are  in 
the  main  dne  to  Ktntion-en-or,  as  !h  unques- 
tionably the  ca«e.  The  Hajilen  nork  was 
based  on  Denver  as  determined  astronomically 
by  the  U.  S.  coast  and  geodetic  survey,  whil« 
the  Wheeler  work  depends  upon  Coloraiio 
Springs  as  determined  by  the  Wheeler  survey. 
The  relative  station-error  of  these  two  places 
ha.t  not  bi^en  deb^rmined  directly,  but  cannot 
fail  to  be  eon. side  ruble,  owing  to  the  difference 
in  their  itnrrontidingit. 

Assuming  tliAt  tlie  <liirci'ence  In  station- 
error  l)ctweeD  l>enver  and  t^oloradu  Springs 
is.  roughly  S])caking,  ^■^inai  to  the  average 
dilTerence  between  the  ilayden  and  Wheeler 
worii  (leaving  out  Agency  Kuol>),  —  i.e.,  5".» 
iu  latitude,  and  2". 7  in  longitude.  —  and  oor* 
reeling  one  of  the  two  above  sets  of  restUts 
therefor,  the  discrepancies  between  them  be- 
come as  follows :  — 


DiacKirmcii*. 

Bnntoa*. 

Lull04o. 

LoDClliIdf. 

I>".0 

I'M 

0  Jt 

0  .1 

Rlu  Ornodt  Pf  niBld 

0  A 

0  .1 

0  .t 

0   .J 

0  .9 

0  A 

Wl<wn 

0  .( 

.1  .; 

0  A 

0  A 

0  .1 

0  .4 

SUDlb  ltl«W      ... 

a  .« 

0  .1 

0  A 

0  a 

0  .0 

"  A 

U  .) 

l>  3 

1 

Tt  will  be  seen  that  the  diwnvpnucies   iu 
latitude  are  ijnile  eorwlnnl,  ningiiig  frnni   "i".fi 


The  mean  of  these  difTereiiec*  in  latittwle  is 
bill  0"..»j,  and  in  longitude,  with  tlie  cxcep* 
lion  of  Ageucy  Knob,  biit  if'Al. 

Th(!  an-a  surveyed  in  duplicate  north  of  tlic 
Union  PaclCe  railroad  in  uortli -eastern  Utah 
and  Honth-eaatern  Idaho  does  not  show  >|iiite  so 
close  acci>niiince  in  resLdls.  The  Hayden  work 
here  depemli  tijion  llie  astronomical  determi- 
nation of  Sail  I.nke  Ciiy  by  the  I'.S.  coast 
and  gco{lelic  survey,  ntid  is  rh<^eked  ii]ioD  the 
determination  of  Ogdcn  by  Whwlcr's  snr%'ey, 
ti]K)u  which  the  Wheeler  work  rests.  This 
cheek  shows  little  or  no  difTereweit  in  slallon- 
error  between  the  two  astronomic.it  stations. 
The  following  are  the  ]xisilions  of  five  |)oinl8 
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cM^L'iijikHl  iu  ouTnriioii  by  tli«  two  «urvi-y«,  as 
giii-n  bv  lEnvilrn  iiml  Wlii-ckr,  \\k'  ik'trniiina- 
tioii*  of  llie  fonncr  |>m:(^liiig :  — 


SuTwn. 

l-MliaOt. 

LoOflwd*. 

I'ltUH  (Uodit).  tdiliu   ■    ■    • 
Uniud  (North  OfdM},  I'liih 

-i 

K  V*  i:  A 

K   tl   (1    .(1 

u  f,  !<i  .; 
l-J  -.1  w  ^ 
tt    i  »  t 

41  :i  tt  .9 

11  fl   U  4 

IIS  l«  ID  ^ 

.III  n  11  M 

111     I't    11    jU 
111   SI  II   .1 
111  .0  II  J> 
111   19  M   ,1 

111  It  i»  .u 
III    M  il   .1 

III  K  -a  .0 

liiii's,  wni»  flijiic  by  oint  \>nrty  in  sis  tlclil-Jiea* 
i»oo».  ciich  of  four  nionilK'  diirutioci.  As  a 
nilp.  nil  llie  work  uiion  a  »latioii  »vii«  inirii- 
pletetl  in  a  few  liours.  Tbo  geiifial  chJir;ii,-tijr 
of  the  WheoItT  work  wna  very  similar  to  lliat 
of  the  lliivd^u  siirv«v.  except  Dint  the  niljiist- 
niciit«  wore  RMulc  lit  loaat  sijiiares. 


The  fbllowiug  nrc  iIip  <1{irt>raiicM  betiti'-Pii 
tin-   two  Sl-l*  fif  li'»lllt»  :  — 


• 

Burnt**. 

tiirrrH%\i-i-i- 

l.allliK]v. 

',    LwiifllnJr. 

l>vcnvii   - 

. 

1  .n 

1  .1 
3  a 

9  A 

1       n^js 

audB  .    . 
<'nrfb«n   . 
uniluil   . 

'  *  « 

.  1 
■•1 

1       n  JU 
u  .t 
1  JI 
•  .t 

The  ftvtrsijrf,- lUircieiiocs  are  rt-»iiecllveh'  I",*! 

mill  ir.r.. 

II  la  to  In-  n-jiivtli-il  itint  lliv  clisUiivtt*  Ik- 
twfH'ii    Uivfv    ]K>iiitit,    «w   drtcmiiiH-il    hy    ihv 
Wheeler  hiiivim ,  nro  tioi  nvailii- 
Ilk.  in  nnlrr  th»t  u  toorv  (iirocl 
comparison  luighl  he  mailc. 

It  ehould  be  understood  tbut 
tlie  oliject  of  each  of  these  sys- 
tima  of  trinngiilfitioH  wns  sil»- 
jily  and  aolely  to  niiriiali  ad«- 
ijiiale  oontrol  for  tojiognijiUlc 
work,  to  be  |)iibli«h<.'d  on  u  s<;al« 
uf  four  miles  to  tin  Iiioh.  or 
nliont  jsoSon-  -^  gn>«tftr  de- 
gree of  ucvurucy  tliun  was  m- 
(jiiired  for  tliis  piirjioitc  niu  not 
ix>nte  III  plated.  In  :ill  cjims 
nntiirnl  poJDt^  were  iiscti  :is  sig- 
nals until  the  slat  ions  were 
occupied,  when  rude  eaims  of 
stone,  six  to  eight  feel  in  hejglit, 
wore  erected,  and  used  ihei-e- 
after  aa  signals.  Tli«  Ilaydon 
work  was  carried  uti  with  an 
eight-Inch  i.b«o<tMlit«.  reading 
(o  Id":  ami  ttio  work  WE*  lut- 
jiuted  l>jr  agrajihic  inclboil,  nilli 
forosigUt*  only.  'Ilm  .ire.i  liinngulutccl  by  this 
survey  aggregatiil  nearly  a  hiindrtsl  mid  twenty 
thousand  sqitart-  miles;  nhidi  work,  lie«idra 
tb«  tnoasurcmcnt  and  expansion  of  four  biiso- 


raE    DEEP-SEA     MtEliCISi;    APf'AHA- 
TtlS  OF  run   TALISMAN.' 

TuK  flr*t  Fr«ne1i(lecp-OTnoxp1oringeKi)Mtltiini  was 
matloln  ItlKO  Iiy  tlicTravallleur,  bi  tlie  Rajrot  Biscay. 
'Die  fulluniiig  y»ar  ttii!  TravaiDuur  nu  ngatn  piil  al 
llip  ciispQJol  of  ihccotumlmlonover  whicli  Mr.  Mlliii»- 
GdwnrJi;  prn>1<!>'() ;  and  l)i«  I'arly  Inversud  llii-  Hay 
of  IJlec.iy,  vifiiit'il  thi!  c«a»l  ot  Portupil.  paMiil  the 
Slmil  of  Giliralliir.  aiitl  «»pli)re<L  a  l*w  imrt  of  thit 
MriHlnrraneaii.  In  Ir^  the  aiune  rctwcl  uuilvrlinik 
»  thir't  ext>^Irl(iii  Into  th«  Allnnllc  CKicnu.  atid  pi'i>- 
cci'UimI  at  fur  at  tliv  ('miliary  Islands,  ttui  Ibc  Tm- 
valllcitr,  behiR  u  cl«i|iiiti^b-lK>al  furliarboriiso,  iliil  nni 
jKiMfM  the  raqalntinenl*  (nr  makint;  loii^  (uya^es: 
an(lBCconlin|ElyUi*TalliBian,Bcnilii<'r,wiucqui|>pi'<l 
for  a  new  dredgliig  vipedlilon,  siii]  l«li  ilic  puit  of 
ltodi«fon  ou  tbu  1*1  of  Juiip.  iSHS,  wllh  Mr.  MItnr- 
Rdwardii  and  the  caniniiuluii  apiHtintiMl  by  tlii<  uilii- 
tsMrot  public  InMnirllon  mi  bpiinl.  Tlie  Taliimau 
explorciJ  the  coa«(H  of  rorlugat  aiiJ  Muracuo,  violuri 
ihc  CnnarlM  and  Cjipe  Verde,  IrnvuHei!  Ibe  8an(a*Sii 


■  ^^fst'K 


Klc;-  I.  —  CoBTSO  ot  tliP  Tall'liiltl. 

Sea,  and,  atior  romalnhig  noma  ilrnr  at  ilie  Acora, 
rvtumeil  aind  flsplorrd  Ihc  Kity  of  RUi-iiy  (llg.  I). 
On  tbe  brMge  i>f  (be  Tiib>iiiaii  ibrra  kul  limii 

I  Unndiniol  tram  Ml  waniiii  In  /.n  Jtmlarr.    Wj  II   Kiluul. 
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nrrmii|[i'il  a  ■oiirxlliijt-ioui.'liiiic,   uorkml   by  ^iigiiM^. 
■iiul  itii-  electric-llctit  iippKrntui.    From  the  fofenutt 


Fio.  2.—  I'lmb  of  lliP  •.•an'!l"(-iji|i«n«in. 

«  Ijeaoj  ur  oraiip  projpcU  bpyoriil  llic  vi-Hel  !■•  cnrty 
tLy  ilrrdgu  or  iriTln,  The  iinuiclhig-appiiraliw  iiwH 
»a>  i)ciU<ir  hy  Mr. 
■riiibaiiilliT.  Hill]  nulo- 
■nallcnlly  rvuintpra  tlic 
nnmWr  ■■(  niefn-i  ol 
cable  run  mil,  .ml 
*to^  wlii-ii  ilii-  -iiiii>ii- 

Ing-Ciip     rt'Hdif"      tin- 

boitoiii.  Fig.  )I  ri'iirp- 
»i'iil!i  a  port  (it  ihi< 
npiuinitni.  <iiil  flg.  :^ 
Ihr  pl*ii  »f  iiiiullii'r 
part,  i[i  oriltr  the  bet- 
ter lo  shgu'  [is  ocElon. 
It  in  onnipo»i.il  n(  a  rvrl 
U'.  Hx-  SI  "n  olikli 
were  rxtlnl  Ipii  tboii- 
laiid  nit'tre*  of  «tf«l 
nrlrcniii-  iiiUllnictro  In 

tUxiKIVT.         >'fO>ll    Itll- 

rovl  llie  aire  piuvr* 
tutiTid  a  hIkoI,  if,  ex- 
actly oiic  metre  In  eiN 
cnnite r<!iicc:  from 
there  It  lunt  tloviii  lo 
X  wooilvn  *U<le.  .'I, 
maTJng  along  the 
»bMr«,  mounts  to  a 
flx«(l  block,  E,  Mill 
Koelm  tbc  Munilln;;' 
cup    ,S    nttT    having 

eiMMeil  H  KUlile,  0.    Tli»  wbeel  It  cnrrlRn  at  l»  axl* 
an  e(i(ll«3)  scr«v.   iirli1c)i  »«I«  hi  mutiun  tvo  IodIIiijiI 


Fin,  «.  — ■[■'((•Irr    i.r 

■uunJliiK-UiK  pniil  uul. 


Vm.  S.'-OHIhJnl  tiam  itC  Lli4'  'inili'lJii4b[,|iAr41iiM, 


wliv-clj.  5hi>wiiij  ilie  miialwr  of  liim*  mailo.      Oan 

icgiaim  ilic  units,  ilic  uilicr  tli«  liiuidrftJs  (%.  i). 

'ni' taller  UsrulaaliHl  (oiiimu- 

iire1«ii  ituMMDit  mcirt-i.  Kocli 

luriii>f  Uieo'liMl  |{  curre-pi^ii'!* 

looiit!  nirto!.  Ill*  n«nlM'r  inilt- 

r«I«(l  1<y  iliPirattlcrrt-prrvrnl- 

iii|;  lliv  •let-Ill.    Oil  ili<-  axl*  at 

[h<!  rcrl  ilifti!  Is  n  bmk^.     A«t- 

iiilipr  brnhi-./lfig.  1').  i>  workni 

tiy  a  leviT,  /,.  .it  Ilic  rxtmnity 

of  whicli  iliere  !r  a  Miid,  (.', 

nlilch  Is  faslciutl  tu  the  »Hi« 

A.    n'lifii  tliGveui-1  r»lla,  and 

ilie  lenoliiii  "f  ilic  »ird  wire 

«upi>uriing    the    kuu ml  Inn-cup 

IncreoMss  ur  i]]ininl>ti«».    the 

Mild*    In    ullslitly   loWL-rei]  or 

rul»ei]aloniillie*b«eri:  Id  i his 

iii»veiiieiit  it  acts  more  or  lew 

on  lli«  lirnkc.  ami  conBequt-iiIly 

rfsiiiaii^!!  till-  nk|>Iillt)'  of  an- 

rolliiij;.     Whfri  ihii  toundlng- 

enp  luttclii's  llie   buiintii,  itie 

niiinliig-ciut  of   ilie  win,  hiJ- 

ileiily   relicveil  of  Its  nrlghl* 

[orfaioli   )i>ineiiiui>it  amount  lo 

Mivnnty  bllosntmal,   lusiaiitljr 

i^lnp*. 
Tlie  Mellon  (if  llii»  ;i|.|iarat<l» 

It  eaailf  uiiilcntooiL     The  )lOlltlllin|^c<l|>  and    lit 

weights  atv  arriirij^eii 
within  tliciihlp.  .SoniR 
ontt  I*  MnilOD'il  III  the 
letpf  l  rriit.  S).  The 
register  b  piii  ni  Kero. 
KTcry  ihliig  bcin);  ihuii 
Arr«riEe'l,  111*  brake  Is 
frveil.  anil  the  unrcill- 
iii;;  euritinucs  until  Ibo 
li  ri  1 1  o  III  In  rvachcd. 
While  »miu<Iliiii.  Ihn 
leuel  i«  kept  tiiolloii- 
lesa  by  meaua  of  iia 
Cinslnv*  i)>at  the  wire 
niny  rrjiinlii  on  verllchl 
Its  poM-iblo-  \Vli»ii  ili« 
liDttoiu  Is  reacheii.  uiiu 
hns  only  In  rend  the 
IiKlicnlioii  on  Lh«  fiW 
l«rluknuv  ili«ilfii(h. 
Coiilietleil  nllh  the 
axis  of  the  druiu  i«  a 
tlttln  nnfflne  lo  raise 
t1i«iouniIiiig-<-iipwlien 
reliered  fif  ilH  »«iiclit*. 
The  Buiitidiii);  •  cup 
(fig.  5)  coTiaUls  of  m 
Iiiiig  MUil  111  out  Iran 
lube  havliii;  tnodinBi- 
bers,    pineeil    une    oii 

the  atbor,  anil  iierfectly  Indtiiiendent  'it  aach  nthar. 

In  th«  iippi.T  (ompanmeiil  tlieru  i»  n  iiietalllc  rod. 
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al  Ihe  tipper  end  of  ohich  It  a  riug,  and  lo  this  is 
nlUi^hi'il  the  >oiin<llnj(-Iiii«L  When  this  U  pullol, 
tli«  rod  IDOVM  up  »Iij^LLly,  ■  slop  eonUoHlnn  it* 
coune  at  a  certain  poitiL.  On  iha  oppoKtt«  «1<]m 
ot  thii  rod  arc  hnokt.  To  ai^clerai"  the  dmtwnt 
(rf  tlM  aannil«r.  It  tii  loailFil  wilh  large  caxi-iron 
disks.  On  Ihc  ouu 
«r  t-ariaca  nl  cIieM 
diiih«  an?  vwo  longl- 
tudiiiul  grooT«ii 
Ihrougb  wlikh  pitt- 
wire*  Irtini  a  ihi^ 
oilier  Ihi-  lowptc 
'ii-k,  euding  tn  two 

I  'ii^-<    I  iMiti  ng   nil 

I I.-  jiiM  below  the 

iii'l'cr   cud    of    thi? 
Hounding- rod. 
When     Ihf     lead 
nfu'lies  iliH  boitoui. 
iiTid  the  pull  un  Llia 
aounding-wlro  r^<»i- 
c«,  Ihi:  ivid  lo  whii^h 
Uie  wire  iKullavhi-d  fnlln 
ill   the    upper  coniparl- 
nieut  ol  tlie  ununilini;- 
tube,  relrulojc  the  riiiius 

'l  fmm  the  hooks,  ajid  iil- 

#^  lowluic  the  iron  dl»k«  !•> 

.H  >lide  off.      RelleTeil    of 

TT  I      Ihi!    exira   neigfat,    the 

lend    la     I'dsily    ralMd. 

The   lower  t-nd    of   ilic 

tube    ii    BUpplii'il    with 

valTxa.  nhlcli  axv  rloWil 

by  the  (iillliiKot  lUt  Iron 

dl*k»,   Hii'l  ciicioic!  any 

kio««  lualler  on  Ihe  Imi- 

tum.    l\\c.   arlloii    b«!ii^ 

aiiUlrd  by  a  eoaling  of 

l.'illOW. 

Tlie  ibermoRiotnrs 
umil  to  delermliie 
ihc  l>-nipi?raluic  of 
the  water  nt  si-phi 
depth »  of  (on  liaie 
to  luiialn  a  pien- 

II  re  Kreaier  thun 
lliree  hundml  at- 
motpbcrcj;  that  ii, 
more  Ihaii  thirty 
Ions  lu  a  s<|iiare 
I'-duelre.  Two  Arc 
iiied .  tiii>a>i-d  In  vi^ry 
thick  glut  nail*. 
When      ihe     l«ad 

kmIkm  Uie  button).  aQ<l  tli«  oxlr«  wdglila  be- 
comn  deta;d«d,  Iht^  ealeh  Iioldhig  the  ihermome- 
VtrOM  b  ndea*e<l  hr  thp  brnnlchit;  of  the  coirl 
au«cbed  to  the  Iodk  lev  rf  shown  In  the  upper 
part  of  If^.  5,  aii<)  the  lliemiomi-len  are  inverted. 
The  tncFCury-eoIamu  Is  then  broLvii  at  a  point  abovn 
the  bulb  where  the  tubr  Is  narrow,  and  ibi-  niereiiry 


In  the  tube  fall*  to  the  lower  end,  which  Is  sradu- 
aicd. 
On  the  TraTatlleur  k  hemp  rope  WM  used  for  Ui* 


^^. 


Via.  a.  —  ninetlau  Cot  nialoc  the  drrdKi-*  nnd  tr*wl>. 

ilredgRf.  of  which  »e  ^i\e  a  cm  Miowini-  Its  neinal 
Mic  Irtg.  S,  no.  1),  »bidi  was  not  only  cmiihcrsome. 
but  had  Utile  stri-nglh,  breaking  under  a  loitd  lieavl'-r 
thau  two  ttiousaiid  kllosrnmn.  On  the  Tntisuiaii  a 
wire  rope  (tig.  S.  no.  2)  hiv*  miiplojed, eomiiosod  of 
»tx  siraiuls  of  (.even  stevi  wires  each,  lwi«I«>]  around 
a  hempen  i.:or*.  Xoiwiih!.undiiig  ilui  It  wm  formed 
of  [oriy-iwo  win-*.  il»  4inniirter  wa»  only  one  cenil- 
metn?.  TIpon  trial  il  bore  a  weight  of  torty^dvehtin. 
drril  klloitniin*  without  breakiu).-. 

'i'lie  collecliiig-apparalus  used  on  boani  the  Tallt- 
man  con-isted  of  -Iredges  and  Irnwli.  The  dredges 
hjivc  an  iron  fr.iiiie  of  ret'liui;;ul»r  hliape,  to  which  is 
fllled  a  Haft  (firmed  of  closely -woven  ci.iril».  'l"he 
side*  ot  tlie  frame,  bi^tore  reaching  ihe  buttuni,  Btand 
U|>  at  right  nngk-p,  and  iirv  pn>vldi-d  »iih  scrapers 
cut  and  Inverted  at  vucli  au  aiiitle  that  lliey  not  only 


7m.  •■  —  Stondlac-rnp  and  Vhn. 

fDDmtlltfT. 


Kto,  1,  —  Itwl  fOrirlM  pop*. 

delacli  clinging;  ulijecta,  but  g'ther  the  *ery  smilleat 
■peclmen*  on  the  buitum.  In  BpenklnKOt  thcdredp 
of  J>r.  Ball,  which  for  more  ihwa  ten  years  (IBS^i-IS] 


A-nm.  ll;  1884.) 
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hM  iHwii  In  Ui«  Hiiiploy  ol  tlie  EiigUih,  Wyrlllo 
Thoninoii  «ni(l.  tbat  he  one  il*y  jinw  Ibp  inveiilur 
^catlp^llu  on  tlip  floor  pjccca  at  in<>iiey,  uid  nuBia;: 
lliuui  ag^iin  Hllh  till'  j[r«iUo«  eMC  by  mpuia  of  t)ie 


n<i.  )>.  —Old  11]  and  ntw  tn  'Jrs<l(ln|  lino,  oalurnl  <Iid. 

Iiistrumrnt  lie  liail  ciiiiCriTi'iI.  Tlil*  ■Unui  i.lie  impur- 
Unt  UM  of  till?  Irctti  will)  wliic'li  111*  t'ulva  of  Ibe  fnuuu 
ve  funiisbcKl. 

To  praWut  the  tint,  wliluli  WDiild  kK  loni  in  iltrniln 
by  the  rncko  u  It  i>  ilnwn  nlong,  it.  la  nni: limed  lOilinr 
Inaiiollierrietor  iron  links,  nr  liiatall-clulhorleBlbvr 
bng.  ]ti  luni:'r  ciiil  act*  a»  a  kind  of  clog,  bcinj;  to 
arrangi-d  tlint  objeclv,  outre  liDTing  cnt«ri?J,  (rniintiL 
eacapc.  'I'lie  front  part  of  Ibn  ilrrdjiR  In  ■iinielirai)* 
(iinil»licd  witii  N  rake,  to  luni  thi'  tiiiid  oriuiiiilof  ibi* 
buttuiu.  and  Ibiia  [u  Mbpratp  tliir  iitiiiti^In  found  Iberr. 
During  ib«  nploralious  of  the  TravniUpur,  dreilgcs 
were  lomclinipi  u»dl  whlnh,  l>y  a  i[>oriij!  min-tianlim. 
diHtvnd,  clniPi),  M  tbi*.  tHiltriiii.  ami  i~>|>eii  niity  wlii^ii 
tlwy  uracil  Ir..  Btic,  uhati.-vi-r  lb<-  fiUu  of  \hv  dred^, 
t)ie  r>>«ulli  urv  uol  vatuabte;  for  ibi-sv  macliiuti  am 
»tinoit  {(nmi^diaiirlr  lillcd  irlth  iniid  or  mud,  wblrb. 
on  aci^oum  rif  ilir  aall-rlolli  or  Ifalhcr  bae.  raiiiiot  Im 
n^lrasril.  f ^vrinraliy,  wbvti  a  dreilee  fa  raisKd,  a  nnck- 
ful  of  ii'diuieiil  in  all  Ibal  in  brou;;bt  on  board.  Thcf 
in,  bciiilcx,  very  inconvenient. 

During  one  of  ibf  I'riiiwsol  Ibo  PnrrnplDe,  Wjrillo 
Tbomtoii  noliccil,  Ibat,  wbl1«  tbu  itJtl^ri<■^  of  Uie 
dredge  encloM-Hl  vcTt7  fvw  iniirreiiiiig  ipcelinena,  » 
number  of  echtiiodenni,  corals  and  upongni,  caushi 
on  ti)«  outaldo  of  thi*  *a«b,  anil  ai>nieiliD<«  ercii  on 
Uieupfwrpanof  tb«  iibaiii  of  Ibe  drudge,  came  totbi'' 
•urface.  "Tbiuug?i'fled."  »niit  be.  "many  expedl- 
tnti;  and  linatty  Capt.  Calrcr  1.C11I  down  half  a  doxcn 
ol  the  '*«ab>'  uiwd  for  wiubing  tbi-  dcr.ka,  attacbrd 
In  th'  dredge.  'ni«  renult  u'as  riiarT«lb>ii«.  'nie> 
Uiiulerl  lieiup  brought  up  fvcry  Ibing  rough  and 
niotabte  whiirh  cixmo  In  its  nay,  and  >wcpl  the  bol' 
ton  Bi  It  might  liaTc  ivcpl  the  drck.  CapL  Calvdr'a 
Inrenllon  Inltaied  a  new  era  in  deep-aca  di«d^ni:-" 
It  it  ovrtaiu  thai  tbe  uiu^  of  tangli-s  ;;ivi's  {■(kkI  re- 
aulls;  but  (hey. loo,  nroTerylnronvenlnnt.aaWyrllle 
Thomion  ivai  fon»^1  ion(-kiio<«'lcil)tf>. 

'■Tlic  taiiKli'S'"  bi^  aaj",  suniir  paucs  beyond  tin- 
paeaait^  'iiiixed  above,  "  I'Vrtaiuly  make  a  aad  meu  of 
tbe  specimciu;  and  tbe  fiist  feeling;  is  one  of  woe,  a» 


we  uiiderUke  the  aliiiott  hopeleu  taah  of  clipping  out 
will)  a  pAir  of  abort  nall-adtton  tbe  mojigled  remains 
of  sea-pens,  tbe  le^  ot  faM  a»3a*,  and  the  dlsmem- 
bRrod  dltki  and  Mparati-il  arma  of  il«lloat«  cnnolds 
and  opfaiiirida.  tN'e  iiitisi  fittoH  oiirMlTM  with  the 
coniparativety  few  things  whish  come  up  *ntii«,  alich- 
liig  tu  tlie  outer  6b«r^  and  with  (be  n-Aeetion,  that, 
bail  ve.  not  aiwd  Ibla  MBietckat  niUilefs  mean*  at 
capture,  tlie  niiitilaled  tpeeiDimia  wouM  bavt'  r«>- 
iiiaiiiird  iinhnou'ii  tu  ns  at  tbe  buttuin  uf  the  ura." 
The  diricTlptlon  I*  exact;  but  one  nuit  eiamine  tbe 
condlilon  of  Ihe  liu^cr  part  of  the  tpacimen*  broiifht 
up  by  tbe  lantrlea.  lo  unden^lacil  Ibe  •li.-»iiHir  of  tbe 
nnturalisU  in  their  search  among  Inextricable  cunfii- 
cloii  of  thread*,  .ind  n-malnt  of  r^re.  ofcun  unknown, 
anlniaU.  We  ITiiis  see  (be  neceviity  of  w-iui'  bettrr 
tii>rtb«il  of  colltrclin;  and  briii^'int:  np  tlie  aniiiiala. 

During  tlie  campaign  vltli  Ihe  llkkr.  in  Ibc  (iulf 
of  Uciico,  Mr.  Aganlx  med  irawl»,  a  kind  of  largo 
net  common  on  our  coaita  anionic  li«beruieii.  and  ob- 
tained good  mulls.  On  bonnl  the  Taliuiian,  trswla 
of  the  Mine  kind,  wllb  an  oprnlnf:  two  or  three 
metre*  in  extent,  wer«  fluplo}-«d.  Thir  dr«'ilKra  ar« 
wry  ively  u«d,  tlwae  being  rcMrved  (or  ibe  eaplon- 
lion  of  rocky  liottoms,  where  thi-  ahiirp  edges  uutild  1 
cut  tbe  net  Into  pieces  In  Hh-  I<>  I*  fhnan  one  of! 
ihQ  trawls  ii4ed  ort  ibe  THliaiiian.  Ity  an  I'xamln.o- 
lion  of  ibia  itui,  one  fan  nndrntojid  tbe  arrajiiie- 
Rieiit  of  tlie  net,  which  Ik  *iicb.  Ihal.  nn  wbalever 
slilc  the  machine  reactieti  tbe  Imttom,  II  Is  nlwaya 
drawn  to  some  purpose.  There  are  two  pi>ckcl*,  on* 
inside  llie  other.  M  Ihn  end  nf  the  nnier  one  a  iaqw  1 
(m»i.ln>n  bsll  is  tieil,  ablle  tlie  inner  pocke(  oprns  at 
its  lou'er  end.  preventing  objects  wbWi  bavi-  entered 
from  getting  fme  again.  During  tlie  conrae  of  thi> 
crnlae,  Ci>mniAiidan(  Pittraii  h.i>1  oni'  of  ilii^  l/ingleai 


no.  (i  — AcUonof  lli«'a((<uiiiulnl«r,* 

[ilai'ed  at  the  very  bolloni  of  tb*  trawl,  iilih  rflm*rki_ 
ble  reaults,    Tlie  succeH  wa«  dne  tn  tbe  fact  Ihat  n 
crowd  of  all  tbe  little  aiiiiiials,  cnistaceunv.  iiiolluiik', 
and  opbUiran*.  wlilch,  iltnun  In  with  the  water  titlu 
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till'  iiilrrlor  of  llir  Irani,  wmiM  linvo  pnwHtil  Uimiigli 
llii>nip«lir*of  Uieri^I,  vr«r«('3iij£'it  by  >)>cloii£llir««<l» 

o(   lljc  llDJCtCH. 

Thm  the  nlruhi  on  rbv  ilmg'liiw  m*j  be  nued,  k 
wiri-  TO(w  |/>,  tli;.  <■)  l*  niniln  f*>i  t>i  llic  nnil  of  Uir 
Imam,  aixt,  at(«r  jiAAtiiiK  over  h  lil'K'k,  Ih  Ci>iiii«cltiil 
villi  a  «)iL-iiL):  biilaiice  ur  '  lu^vuiuuliLlciT.*  ^ ,  tiiHd(>  of 

iliok*  ii(  nililipr.  anil  ntliiciml  to  tlii-  iiiiul. 

Till'  the  of  UiR  t.rnwl  iiifil  ili^|ipni)ii  upon  ttie  dnptli 
to  Im!  nuii'1i"il  mill  iipi)ii  tli"  \ri'nilii>r.  As  a  t[«»'ritl 
nit.',  It  iiiAV  lie  Mill  that  in  fnil  wi-atli^r  u  tniwl 
"f  Ttirve  Tiielri.-!!  liMi;;tli  In  uw.-il  lo  explore  i  (l«ptli  of 

iliirty'iii  limiilrpd  loein-i.  Beyoiul  tliU  linptli,  a 
Ilir«e>lnctrp  Irani  P-aiimn  hr  nwd.  l/iwrrthan  thrml 
iliniiKanil  mrir«s.  tli>'  aililltioiial  liiinlifii  b  a  liuudroil 
iinil  H^lily-pi^lit  kilu^riLiiu. 

Wlion  every  lliiiig  i»  reaily  fcir  the  lon-ering  of  the 

r.iwl.  ibc  mill-Ill  111^  arc  frctcil,  and  at  lint  llin  npt  1* 
Alliiufd  to  fail  b;'  it-i>w[i  Hi.'i^ht  and  Iliatol  Uie  cable 
wlilfli  liolds  [[;  bill  uflKT  D  Utile  lime  the  rapidity 
bfuomoB  tiio  srent,  mid  mini  bi?  rvgulated  by  thi^ 
bniK'.*.  DiirlnR  llin  driwreni.  tlin  tlilp  In' hold  nllh 
tlifi  Mind  Ht  tli«  Mieni,  xr  .11  kMt  iiii  lh«  xld'^,  tvllh 
Ui  fori'  luid  liiimi  unit  !tel.  It  iiiuat  havi.-  ii  9p(«il 
rtf  al  least,  t«'(>  kiioLi:  and  if  with  Ibe  wind  alom? 
ii  cmiiiot  iiinkr  to  much,  its  rnie  niii'l  hp  Incrnajpil 
by  tl-'-iniing.  ('ixniniiTiilaiir  ('atfalt  •liii-iivfivl  Uiat 
llilH  Hpi.'ed  of  iwii  i>r  thn-v  kiiulH  wa«  nliiulately 
liec<-«»ary.  if  (lie  onble  vfi-re  In  \ie  iilwny*  Laitt.  If 
tl)<i  leniinn  wa*  n-it  iiinlnlnliii>il.  ibe  cnhle  dp(c»nd- 
rd  Minrti  niilfklj  lliHti  till'  (rani,  riil!i>d  ll»i>1f  lip  Oh 
''ii-  iH'ttom,  and  lliu  iiel  dropped  rm  Ihi!  liiindlH  [Iitu 
Cirinfd.  In  Iiii*  fJio  the  fublf  bvtuinie  lailglcd.  Had 
kink*  irrn- (iinnrrl  in  jiri-al  iiiiiiiIk-ih  thmiighiiiit  It* 
I'-iiKlh.  A  n'j-isicr  on  Ihf  Hindbi"  (flg.  n).  around 
wliiHi  llie  oable  pdMon  b'-f'^rt  riinniii;;  iniii  (he  wat«r. 
itidioiitei  Ibc  m<iiQfiit  ivbi-n  the  not  should  reach  the 
hnlloni.  U'licn  tItU  I*  ri>aclicil,  tliR  full  forvR  of  tliR 
brain's  in  appliad,  »nil  the  cahlir  fii'iiily  li«ld  in  placA. 

To  insure  i)ii'  dniwin;;  of  tliv  Iraivl  alim);  Ihe  boU 
torn,  it  is  upccimiry  lo  unroll  a  li>tigili  ii(  the  cable 
gn^ali-r  llinii  thn  d^'ptli  o[  11m  *n».  To  a  ikptli  of 
oil  biMidmt  m«ln-i.  Iniei-  Ihe  k-nicth  i»  iiaid  out; 
deeper  than  Ihis,  fi»e  or  slic  liuiidred  inelres  mure 
(ban  siifllcictit  to  iracb  tho  Imltoin  nr<^  riiii  off. 
Whil'-  the  Irawl  I*  dragging,  ltii>  tbip  1*  hnpi  In  auch 
a  poailloii  that  11  slowly  driri«  KJdvirats.  The  lime 
ilurinjc  which  tlt«  iravl  ii  left  on  Ibe  boUom  vorie* 
greatly  wilb  ibr  depth.  In  doep  dredging  It  Is 
ilrngKnl  llirre-<iuari>fnt  of  an  hour,  al  lltiui*  ctwi  sev- 
•'rsl  hour*.  When  lh«'  trawl  rlwo  friMik  the  water, 
it  I*  dnwn  upon  the  deck,  and  placed  dji  wrn  in 
Hg.  11.  Iti  order  In  obtain  the  anlmnUrncloiieil  in  llw 
thick,  »i!cky  Milrc  ofl*n  lin>iiehi  up  In  iW  trawl, 
Ibn  lall^r  inu»l  ije  aiftiMl  vi-ry  carefully.  For  this 
purpose  a  K-t  uf  tnctnlliL-  frainc->,  placifd  one  njimt 
tlie  otber.  and  rnlsr'd  on  bnlla,  li  mcd,  Ity  ilinplj- 
glTtn;;  Ihfin  IraniM  a  linrknnrii  and  fornnnl  niolloii 
nlilli- water  lf<  sbowi'rod  Into  Ilie  mnd.  the  amalleit 
iinitnal!!  are  vblaiued  wllhunt  rN:eivitig  any  Injury. 
W«  h»e  emieavored  la  ahow  this  operation  In  fig. 
1). 

KobMo*  Ibc   *i>ini'1In|t   and   drvd^lnz   a|ip«rati», 


Ho.  !».— Tli«tiawl. 
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there  were,  iin  ilii-  'niliNitiaii,  «t*cial  iiiiirr<iai«nu<  for 
obtaliiiiie  n:ii<<r  iil  iiii'luiii  ilvjillii.  It  is  vpry  iiniHir- 
[aiit  lu  kiiint*  tliP  cpinpoiitiim  of  ilia  water  in  wliicli 
a  cciiiilii  Uimn  livi?*.  In  nlial  prnportlno  (nomptlmc* 
under  great  pi'mnim)  g!ui-»  arii  ilt>»olvp>]  In  it,  nii>l 
taow  miivli  inlt  il  rontainH.  TIiEs  kinil  i<f  i-xNTiiiiiu- 
tioii  had  aln-aily  triigni^l  ili<>  ati»iill<ni  of  Ui«  iialu- 


k'ven  oitoiiilitii;  uut  from  llii'  lini?.  Wlitrii  »  [iruper 
iMigth  of  tln«  hail  been  riiti  I'Ut.  a  rinf;  wm  >|[|i|ipj 
uviT  ibir  Due.  and  nllonnl  lu  ilr-tccnil,  ktiDi-klii^  thir 
\m-ert  and  Moalnji  Ihq  vhW«*  il  It  wiil  ilxwti,  Witli 
i^ai-Ii  iHitlle  wM  aliaoli'Nl  a  ««1f-r«i;l»l>'HnK  llitrrnn'm- 
vtt^r.  T\H)  e^eit  C'MitAiiicil  ill  llir  watn  ltn>l  very 
rii«Tg«tk*II}'  to  escape,  pivwins   sttimslr  on  tlie 


Kto.  ll.  —  EivnliaJEitf  thi'  cinhixiU  ft  ii  Irmi 


nlUU  on  tba  CkallcDftiT  aiiiI  on  tlia  Itl&hr.  Ilnrlng 
tlM  CTuiie  ill  IRRS,  ni»l«  by  tli«  Trsfailleiir  in  tlici 
Bay  of  tli>«»y,  oii  tbo  foatli  of  Spain  and  Porlui;nl, 
Mid  in  ilif  Uxliirmuieati.  wnti^r  n*n.i  drawn  from 
"T  fi^'Wl  'li-plhi.  Kor  Ihit  pnrpoii'.  water-hot  ties. 
cuMitliriKOf  Mraiis  ini'lsl  Tiihca  witli  valrct  at  iHitIt 
cnililo  alJow'jfa  tre^ciri'nlnliDii.  ivpn)  attnolied  to  n 
iMMndtng-Hiic  at  diilaiives  uf  live  Iiuiidnnl  mclrvs 
opftrl.    The  valvM  werr  ki'pt  opi>ii  liy  incani  nt  brus 


valve*,  and  cl»>lng  tlui  tnoiithn  morn  onncUri'l}'.  li 
li:i*  oftirti  liappKiiod,  tlial.  njinii  npeninx  llio  *alve«.  a 
jvt  lit  wati'r  wat  Ihmwii  fruui  iliv  bciltie.  likv  Si'llxrr. 
Tbe  inniplins  of  water  (roui  groat  depths  In.  iia.baA 
linen  ihown.  a  pneesi  whlcli  requires  conslderabl* 
lime.  Acconlingly  an  ailflmpi  wa»  madi*,  on  bowd 
[be  Talitmin.  tu  aiinplify  tlie  work  wliun  wxler^wna 
ile»ired,  nol  (or  the  ^anej  wliicli  il  tniitained,  but  In 
iirdrrto  InvcsliKJtelhe^temnn-hicb  lllield.    TUefi>I. 
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lowing  I'lan  wu  niopteA.  Tliicfc  rIa*s  liibM,  nar- 
rowi^il  «i  tlittWida,  ui4  vioted  bj  an  vunuielliiie-UiDp 
iitU<r  a  vacuum  luul  been  previuuily  fonnfld.  were  at- 
tuclii'il  to  the  metallic  lubn  rnclcning  tho  thcrmomc- 
t«r>.  Tliey  werf  ]ur>i)i[i>il  hi  micL  •  uaniicr,  lliat, 
wheu  the  oterthpow  nf  ili-?  I«ii«rtoolt  plaw,  onv  of 
Iheir  slender  ends  struek  ilic  lower  port  at  Ihe  tnutal- 
lic(nuiieit>car3ns  tlK^  tlicrniacnctM'.  Under  till*  Khoek 
the  pmiii  sinick  bii>>:c,  siid  tben  (bo  wAier  ni»beit 
hiui  ilw  Interiuruf  Ihe  lubM,  (roin  wlilcli  it  cuuldaol 
makv  lU  ocnpe  ou  ovcount  ol  Uie  uii«li  diameter  o( 
the  pntnum.    At  each  loumllng,  lh<!ttttof«,  a  *[>e(-.l- 


darttig  the  tiicht,  It  wm  pOMlblii  to  teuch  wflh  s^vat 
CUV  for  Ihe  juanUeM  otiJecU  brougbt  up.  For  ItiiH 
purpoic,  B  Gramme  mai^lnc  wm  placed  upon  the 
bridge,  and  wm  connrclml  willi  a  Mtof  Ediann  lampn, 
lighting  eitliLT  the  tmirl  or  l)i«  interior  ol  the  l»l>< 
□ralury.  Th-^  lamps  on  the  bridge  w«re  Hupplled 
with  a  reflentor,  allotring  a  bright  llglit  lo  be  thrown 
upon  tlie  wA.  Thila  ilir  .ippr<rni:h  of  thr  trawl  to 
Ibi*  titirtace  cuiild  be  «iu>ily  watcht'd. 

Tlie  EdIiKjLL  lamp)  nwil  to  liglil  the  (Ulp  wert  also 
uieful.  If  floating  In  the  water,  in  ntlrncting  fiihc* 
Into  th«  net*  pnnloiulir  arranged.    (Ine  can  Imojiltui 


Pi*.  U.  — BffMlaf  «i|Miulua  un  llw  ulr-liUilitrir  uf  nfiali  Ukfn  from  «  iltpili  of  nftccn  handnd  infina. 


men  of  the  water  at  the  bottom  nai  bmiiglii  up;  and 
It  «^u  T«r7  eu;  to  pra*erv<  thl*  bj  tmtni^il lately  neal- 
Ing  thn  tube. 

DrcdglogBtgreatdeptba  require*  considi^rable  time, 
MtliMltofUnliapponiithat  tlic  trawt  can  he  hroughl 
•ID  board  oiilj  rcrj  lalv  In  [h«  ilar.  Id  thn  troi>Icii 
niglit  comet  on  nrljr,  the  twilitbl  tti  tbeae  reition*  be- 
ing f>(  (horl  duration.  To  orcrcouii!  Ibis  hnportaiiL 
dlflli^lir,  care  was  talcea,  while  erjuippiiig  the  Talti* 
mail,  to  arrange  eloclrlc  apparatini  ciipabic  of  fiirnldi- 
ing  light  »u  bright.  tb»t,  when  Ihe  trawl  waa  ralMt 


the  beauty  of  Ihe  (cene  when  Ihete  brfltiant  lights 
arc  lowereil  Intu  the  nater.  The  mrrounding  lea  In 
llluiuiiialoil  with  daiiling  and  ronttantly  changing 
ni]-«.  It  •eeint  a<  It  one  w«>i«  watching  beautiful 
meduui«.  which,  like  bright  dlnka,  rise  and  (all  with 
the  wave*,  turn  and  diuppear,  to  riie  again  a  trv 
mluuiex  Itiler  morn  Kporkltng  than  «**r. 

Contrary  to  expectation,  the  d<iep-*ea  flab  brought 
to  the  nurfoce  are  somewhat  afl««t«d  by  the  expan- 
■Ion  they  have  experienced.  Many  fishc*  powcM  a 
|>pculiar  organ,  conalatlnc  of  a  eloiod   me  «l(nat«d 
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nboTc  tilt?  into>t)Qi>,  oskltiil  Ihp  iplnnl  CDlunin.  The 
prpiienceof  lliisair-MaiMerftllowsa  ll»h  U>  tlm  anil 
siuk  witb  Rn-Jil  vaav.  In  llii*  ckbc  of  a  flftli  taken  nl 
&  great  ilrpth.  and  braugbt  to  the  surface,  tli«  gitKa 
■scloced  In  iIiIk  hbildrr  irx[>nnd  to  n  Tcnr  con*lder- 
4bl*  «si«Dt.  A»  a  result,  ib<r  bladder  jirMMa  upon 
the  abdominiU  wull.  and.  ss  tbts  uxpandn.  it  cmduiilly 
lotcB  Ly  abraiion  tlic  icnli-*  which  cover  il-  VThvn  iIip 
«xpnJUlvc  limit  of  the  binddcr  U  rraohrd,  II*  lower  rnd 
piubM  ft|!aiii*[  lb«  stuiiiach,  uu  tlie  benil  ot  which 
it  n»la.  coten  the  moiilti,  and  lenii*  oulaidc.  Tlic 
preuurc  which  li  thu*  brouslit  to  l>c*r  nn  tlic  upper 
wall  ol  thv  Tnoiuli cavity  la  »o  great  that  it  jleldn, 
■kiul  tbe  «yes  are  Tun-ed  truiu  the  sockctk  W«  hare 
«ii(iearori'i).  In  flg.  13.  from  a  jpecinien  In  the  esh\- 
bltlon  o(  the  Tallaman,  to  xltow  In  what  state  Dihei 
caught  at  a  gi^al  doplli  are  bmnght  lo  the  wip* 
face.  Tlie  snui«  enunuuut  preMuro,  brought  to  Iwfir 
upoH  tli«  oullecling  Iniplciuf^nls.  lony  be  understood 


':a*7 


flu,  \X  —  KITM  of  dot^'BH  jfTtmmut*  uu  vork. 

ffom  the  Injury  to  one  of  their  pari*.  In  oviler  to 
keepllie  moiub  of  tlie  I.r»wl-Bet  oppn.  there  U  ar- 
ntlipnl  wrthni  a  set  of  large  eork  dilkt  Btrune  on  a 
itrin^  TlioBc  disks,  wlicn  new.  have  a  rather  large 
diameter,  but  after  a  few  day»*  iite  thoy  shrink  lo 
about  half  tbetr  origliial  alxo.  (.inil'r  llie  prTMure 
«xeirlwil.  tbe  tiasue  of  ivbioh  they  Hre  niad*  telllu 
«oi»1d«rablir.  and  at  ihv  same  time  heooiue*  an  btird 
a*  wood.  Fig.  13  iihowii  dlflercnt  sides  of  two  ot 
Iheditko. — one  before  nse,  the  olher  after,  —  dranii 
upon  the  Mine  scale, 


TBB   USE   OF  XAPHTNAUNE  AS  AS 
INSECTICIDE.' 

NAPnriiAiJSK.  in  one  form  or  knottier,  baa  for 
wimn  time  been  nMid  by  cntomolojflits  as  a  mean*  of 
preventiiiK  iniufy  '"  flifir  colleelloni  from  AcaH, 
Psor.i.  UvnaesiVH,  Anthivni.  and  olheMUUieuin  pesls. 
My  own  experience  Is.  that  It  d«tnys  the  Aciarl  and 
PkwI.  hut  111)1  thn  other  pASts,  (botigh  U  tends  to  re- 
pel IheiD.  Keeenl  Investigations  would  iieem  to  In- 
dicate thai  11  tnny  be  ii»ed  to  Mdviinuce  in  the  Held 
as  an  under^cuiind  inaeettcide.  It  appears  tbut  aa 
early  as  ixA'i  a  Franch  ph>^ic1n.n,  Ituisignon,  pointed 
out  the  poulble  use  of  naphlhaline,  not  only  an  a 
remedial  agency  in  medicul  practice,  bid  aI»o  *«  a  sub- 
•tituto  for  eauiphor.  for  Ihe  destruction  of  muBeuiii 
pett*.  But  up  to  the  Bppearatico  of  the  grape  Pliyl- 
losers  In  France,  no  serious  eiperlmenls  were  mode 
witb  It  In  the  field.    Among  the  subalancee  Irled 

I  Dm  luphilsllh  tn  tier  hcilkandc  tuid  In  dcr  landwlrllt- 
tbtlS-  VoB  Dr.  Uad.  Kkniti'  Fiamtli.  t<iru>hurit.  TrVinrr, 
IK 


against  tills  pnt,  naphthalln*  pUftd  Itt  pwt.    Hw 
efficient  Ingredient  in  the  'IM*^  taMeOfMS*  vt' 
I'ejrtat.  WM.  according  to  Hauricc  GIrard.  napliiha- 
linc;  but  the  experlmentji  with  It  did  not  yield  en- 
couraging results. 

BmiiIcI  recommended  it  to  iJie  FVetieJi  acadenty  lit 
ISTS;  while  in  1S74  E.  Falllires  proposeii  gypsiim 
snturated  with  naphthaline,  the  milium  to  be  dis- 
Irlbutcd  over  the  soil.  It  n-ai  also  nmi>ng  Ihe  tiiimer- 
onsauhglances experimented  with  by  .Mersini.  MHiiiue 
Coniu  and  P,  MouiUefert.  Ihe  resulis  iif  which  were 
published  in  the.  well-known  memoir  presenteii  by 
Ibew  gentlemen  to  tlie  Frnneli  a^-ailcmy  in  ISIT. 
Naphthaline,  up  to  thin  time,  pniveil  lo  tie  of  little 
value  in  killing  the  inhset.  and  of  no  value  as  n  repel- 
Uut.  Sererthcless,  Dr.  Emit  Flseiier  of  the  Strasi- 
burg  nnlvenlty,  encouraged  and  Induced  liy  Tbe  nin«t 
favorable  tesulleobtalned  with  Daphthiillneakiin  unll- 
aeptic  and  as  aileatroyerof  luicro-orgBtiiBins  (moulds, 
Scbizotnyvetei.  Bacteria,  ele.],  has,  since  I,**!,  nRiln 
experimented  with  It  as  a  direct  remedy  for  the  I'hyl- 
toxera;  and  h*  has  given  us  the  reenlts  of  hi8  experi- 
ence iu  an  iiileietiling  brochure  lately  received.  The 
first  part  of  Dr.  Fischer's  work  treats  of,  and  strongly 
recommends,  the  u<e  of  naphthaline  for  surgical  pur- 
poses n«  an  anllsnptic  «upertor,  In  luoet  r^epecU,  (o 
all  Olher  en tli)epilc9  now  iu  use.  His  conclusion*  are 
bused  on  exlenaive  eijierimenls  showing  the  edect  of 
the  material  on  the  iowerorsiinisma,  and  prove,  ihat, 
properly  used,  tl  not  only  arrest*  the  gron  ib  of  iheae 
micr»-organisms,  buteientuaitrdeBtroyslhem.  This 
part  of  the  work  will  be  of  especial  Inlcri'Sl  lo  those 
who  are  experimenting  wlih  a  view  of  destroying 
disense-^ierms.  Il  is  to  the  socond  part  Ihat  I  would 
here  call  alteallon.  Preliminary  toaataiement  of  the 
rvtults  of  this  part  of  Dr.  Fisclier's  work,  a  few  facts 
in  regard  Co  the  nnture  of  the  substanee  may  not  l>e 
OUl  of  pinee. 

Naphthaline,  a  i:'arl>ohyd rate  of  the  formula  OioHi. 
wan  drat  mule  In  1830,  by  Garden,  from  coal-tar. 
It  Is  volatile  nt  any  lecnpemmre,  m«U*  at  70.2°  C. 
bolls  at  about  214°  C.,  and  has  a  speclftc  gravity  of 
about  1.1.  Essoiiliatly  Iniioluble  in  water,  alkaliee, 
ani]  dilnted  ■eld«.  it  U  easily  soluble  In  ether,  liot 
alcohol,  hot  cont^ntrnted  sulphuric  acid,  and  In  many 
TOlatlio  and  rich  oils.  It  is  readily  carried  oO  with 
ariueouR  vapors;  so  tliat.  In  nnler  lo  iitiichiy  disinfect 
a  room.  It  is  only  neceiir<ary  Iu  heat  a  vessL'l  with  water 
in  whlcli  napbthollne  ha*  been  put.  The  nnplitha- 
line  gas  mixes  very  readily  with  atmospheric  air,  itiid 
is  also  readily  taken  up  by  wnipr.  It  in  not  poiBouuus 
to  man  or  lo  the  hiuher  snlmalii,  and.  for  surgical  pur- 
poses, should  be  used  tbumicallj'  pure.  The  crude 
material  I*  by  far  cbeaiier:  and.  upon  inquiry,  Dr. 
Fi«elier  found  ll«>t  In  I.ond.iji  ii  eati  lie  obtained, 
without  barrels,  at  20  murks  (Ml  |>er  1.000  kilograms 
(about  2.200  poundsl.  in  Paris  at  100  francs,  and  In 
Cologne  at  about  i'l  marks  (barrels  Inetiided).  Tbe 
crndn  naphthaline  contains  mom  or  less  phenol  and 
creosote,  and  Is  a  stronger  InseclicJde  than  the  puri- 
fied article,  but  also  [uore  injurious  lu  ploiiln.  Dr. 
Flscbei'  used  Ihe  puriHed  uapbthallne  In  hi*  experi- 
ments on  Phylloxera,  but  thinks  that  with  some  pre- 
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rautioii  Ibe  cnide  matrxial  mlshl  iftlnlT  bo  iibC'l,  <■>■ 
pepUDf  If  h  !■  not  bronelil  In  illix'l  «>iiia>.-i  wiili  Ibo 
plnnl.  nr  If  iiieif  In  the  domiBnl  wuon. 

The  rx|-«rSHi«ii[s  Willi  pIijrlluiertMil  graiic-vliie* 
were  carriiil  on  rnidrr  dlrrclion  at  I>r.  f'i>cti<:r  al  La 
(irave  il'Ainlikirti*,  iK'ar  UortlvsiiK.  Fifti-eu  Imilly  iu- 
lMli->lKl<ickF,i;inrlij  i-rowmgou  light,  piirtljroii  htfiivjr 
!u>f|.  Betv  iKatrd  iii  April.  1883, 

It  wai  placnl  lli  a  hnic  ilug  In  lliv  iEroun<I  nonr 
tW  main  ii-i«i,  and  »iib«eiu<-nlly  coivrH  up;  :uii1  ilii> 
c|uiuiTi[y  ii^eil  wh«  on  soiup  jiUnU  oni',  ami  on  ollieis 
an«-linlf.  kilograio.  On  ScpL  li*  the  plant*  were  vx- 
nmincd.  with  Ibp  lollowlni;  mull :  all  jilanU  rxpoil- 
mcntfil  nlib,  bin  ociHy-iaiJy  ElK^iti*  treated  wlili  ilip 
lai^Mt  ■[■iB'i'lir  "'  napbUialin«.  tliowed  a  ni-w  and 
lieallby  t'l^"*''  °'  nuinerouB  l(i)iK.Qnuroolicic,  vvliicb 
wcrtpor(pcll]rfreefn>mPhyHonrm:lnfaci.  ilie  Phyl- 
loxera liad  rmirrly  dlti«p|ieHr*'d  from  Ui*  root*  <•{  all 
planls  P^i«iioiciit<.'d  wllli,  wbi-rrs*  h>v*nil  ]danl»  ui>t 
tri'aied  itilh  iiaphtbaliiii-  ihowcd  nu  young  sruwili 
o(  motlcit,  and  iiti  abundBiicc  ol  riijlloxirra.  TIi* 
lirooth  above  )n'>und,  of  llin  planU  tmati'it,  ihonrd 
HO  dilTcrfiK'?  aa  i;c>itipanHl  Kllh  planu  nut  Irealod,  — 
■  fact  fxidalntd  br  inmiflicirnt  time  for  Ihc^  In-utcil 
plant*  In  recuppialc.  Some  of  the  moM  rigoroiu 
IMir  ronllol*  werr  found  In  have  pi^n«lniieil  ibr  layer 
vt  Rspbtlialino,  ihiia  thonlng  ibat  the  1aci*T  ha* 
no  injuiiou*  influence  up>n  Ibem.  A  cotiai<t<^rsblv 
■liiaiiilt;  of  tbu  uaplitbaliae  ww  found  unchaiisi-d 
al  the  dale  of  eiamlnatlnn.  wlilnb  ■hiivs  Ibal  Ihn 
ftapuralloo  it  vi-ry  »low,  and  thai  it»  nfrpei*  uill  \v 
vorrmpondingly  luiIniL 

Tbe  reaulta  ore  oeilifieil  to  byofficLil  afHdavitn.  and 
verr  more  marked  on  plaiiU  growing  lii  heavier  and 
moiali^r  Kinund  than  on  iboMt  In  ll)ihl  and  icravelly 
toil. 

A*  the  moit  cMiveniciil  mode  of  kppiicuion.  Dr. 
Plarlirr  feemnmciiiU  Ihai  alfout  nne  tillogram  at  tbe 
naphlbiLllne  Ii«  pnl  in  a  trvtirli  diij;  an>nnd  lb«  plant 
a  few  incbt^*  froiu  Ihe  slocli :  thv  Ireneh  lu  bi*  not  hst 
than  from  flfieen  to  twenty  ceniiineirei  deep,  and  to 
be  al  once  flll*J  up  again,  lie  allrilimii  ilir  falhir* 
of  former  «ip«ri menu,  l.lothe  -mall  ijuiniilty  of  tlie 
malcrlal  erapioyed:  S,  lo  fta  bein;  nupii>y«d  loo  near 
lb*  (nrface  nf  tbe  graanil.  ki  ai  to  prniill  entponolon 
\o  the  air.  [I'  nlui  thiulu  Ihat  rcaulla  were  expected 
afier  loo  ibort  a  1ap«c  of  time.  C.  V.  Kii.rv. 


Tbo  followlns  were  tbe  re*ull«  obtained  tor  tbe  itat« 
obeened :  — 


RFCEIVT   DETER%tlS.\riONS  OP  STEL- 
LAR PARALLAX. 

Db.  DavibGii-L,  iltreclor  of  tlie  Cape  obMrvalory. 
hft*  prefrntdl  to  the  Royal  Mtronootical  Hiclcly  of 
London  tbe  Te*iilt>  o^  tha  JielUiinoter  dalftrmlnailnriii 
of  tiellar  [arallai  made  hy  Mm  and  Dr.  W.  I.  KIkln. 
Tbe  diltances  of  each  slur,  the  ixmll^ixof  whiufa  val 
•ought  from  two  i^aiiiparlnuii-ilani  iltunieil  uu  nppo- 
»tM  tM*»  nt  It,  were  mraanred  at  llii'  lime*  when  lb' 
elTtcl  of  |)«rallax  wa«  h«*1  and  when  il  ua*  Kieateal. 

■  It  It  iHVi  HiMd  *h«linr  IW  mounf  Uiwrftoak*  wmrMm- 
hwd  ■■  lb*  IliB',  lo  —  ftttnln  whrtlirr  or  nui  ilw  llij^lluuia 
irai  (Un  ol  Hnrk. 
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The  pmbable  error  of  a  single  obsertilidi  liy  Ur. 
(iil)  Hxer»it*^l  11  .1,  and  of  *  sinKle  obtervation  of 
Dr  Elkiii,  O'.IO.  Tbe  determltiailnna  bad  all  lieen 
uiflilE  wlUi  Uie<'npe  lit'liuuielvr  of  tour  iarhes  aiiwr- 
riire.  and  with  ti  powt^r  of  a  hundrril  and  setciit;- 
nredinnietort. 

Dr.  'illl  refers  lo  lbt<  iinpi>ri»iieK  of  parallax  iiivei" 
tigalionii  In  orilur  iLiit  our  kni>tt)ed|cear  tbe  tidenuil 
•juiem  may  be  advanced.  We  do  tmt  know  .it  pre*. 
<>'iit  whether brlgbl  ilan,  or  ilan  hating  large  proper 
nioltons,  are  tha  moj'ii  likely  in  sit*  largr  jiarallaxoii. 
ThercKiv,  IbCKfore,  two  (|uexlii>ii*  b>  be  Mi'/d. — 
flnt.  what  U  Ibe  ^iveragr  parallax  of  sl;ir*  of  the  fir*! 
maKiillnde,  of  alara  of  the  lecoiid  insignltudn,  of  Ibn 
thinl.  and  *o  unV  and,  n-cimil,  what  conneetUin  in 
there  between  tbe  parailaxua  of  llie  star*,  and  ll»eir 
pmper  motinn*?  Tlie  pn-ienl  series  of  meunrea 
thowti  that  tiie  paralinx  of  a  ilnr  can  Ixr  deler- 
inlned  from  ^ixu-en  ni<'H»nrea  with  a  probatde  ern^r 
of  ±  li".OS.  nisutidii^  that  the  (ibserralions  were  free 
from  Kyiilemnlk^  error*.  With  a  more  powerful  In- 
•trument,  nlilcli  would  give  a  greater  choice  ol 
eomparisun-dart,  it  would  oivin  Ihnt  any  nysiematle 
error*  ml^htbt  ellxilNalfd.  Tlivre  are  sixleeu  klam 
of  Ihn  llrsi  ninsnitiide  in  tbe  loutlieni  hearenii:  a 
Itmllar  tnlnibrr  iil  tlan  inigiit  be  »e)ected  of  the  aec- 
ond,  (Lilevn  nmrvi  nf  tbe  third,  and  unon.  In  tiiakiiiB 
tbcM  obaerrat ion*,  a  reverainjt-prltni  •buuld  alwayi 
bo  omployol.a*  In  tlie  <.'ape  uieaiure*.  ibiit  ihe  mult* 
may  not  Ih'  ufleeleit  by  the  poiition  of  ibe  >-oinpari- 
■un-fllari.  ll  tboiild  alway*  be  bnnie  in  mitid  that 
meiuuiea  n[  two  ar  m«re  paiia  of  »ut«  ar«  lUUcb 
heller  than  rppented  m(«anres  of  Ibe  tame  pair  of 
coOBpariaon-ttara.  Anoibrr  most  neoetsary  jirecan- 
lion  Is  tlie  U*e  of  icreen*  in  render  llto  two  stars 
equal  in  brii-htiiet*.  The  liellaine(pi'(>mi>!ii>->d  »houlil 
have  a  rontiderably  greater  li|tbt-uiilh--riii);  power 
Ihan  ihn  t'ape  imtrumeiii.  ibut  lliere  may  be  a  freer 
ehoke  ol  cum  pari  inn -ilarK.  It  ilioiiUI  be  of  ai  Icoiii 
H-Tfli  iuehe*  aperture.  A  con»ldernbh  lilglxr  |ir>wei 
Ihnn  tbe  one  nicd  in  the  Cape  detertiiiiiiilioTiB  >houl<t 
■lao  he  umptoynd.  .\  *lng]e  ubnervcr.  by  makins;  Iwo 
iiundrvd  ur  two  bundred  and  flfly  oliiervalion*  eaeh 
year,  misfat  complete  tlie  eullre  mirit'  in  i)ie  course 
of  ten  ytE*rs.  Tliln  is  a  work  uri^ently  demandud 
ill  tlie  iniemi  of  dderenl  ailroiioniy,  and  one  that 
ihoutd  be  ti  ikitertaken  witiuiul  healtallon  or  delay. 

Tbe  bellumeier  of  Iheobmrvatory  of  Tale  college 
I*  vet  more  powerful  Hn<l  |>erfecl   than  that  nf  1)r. 
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fiill  u(  lli«  Capo  obscrvflior].  Mill  il  U  lioiieJ  Uial  Ur. 
Elklti  will  crniplo^  It  ill  coiil1iiii]ii|:tlii-«<!  reiunrkaliti- 
niwiim.  Wi>  Iwlieve  Ihsi  rioinellioj  of  ilcicrmiiiiiig 
stellar  pitralUv.  ao  iiccuntc  kii<I  rxpcdltloui  m  till*, 
hft*  *viT  twforo  bci'n  at  ilin  I'oitini.iiul  of  mirvinoniei'i, 

iiiMON  N'r.ivcoMK. 


CARNIVOROUS  HABITS  OF    77/ft' 
Mf/SKRA  T. 

At  a  recent  tnccling  of  llio  ltlolo£icnl  Hociet}' of 
WasliliigtiMi.  n  paiKir  wa*  rw.iJ  |jj  Mr.  IleiLrj  W. 
Eltl"ti.  telling  fortli  an  MiUrely  lu-w  fact  in  regard 
Ui  Ihi-  tllot  of  till-  i-oiiiinoii  tnuskrat  ( Fihf  r  ill«!thlcu»), 
proving  Uiai  carp-pmida  In  tha  wi->i  ar*  being  mm- 
plelflv  clutAtialcil  liy  ilil*  xnhiial.  FoiKt*  wlikii 
sboulilpriiilure  maiiy  <:arpartf  almoglcntir«lir  tiArntii; 
and  (or  a  loitg  iIiuh  tlu'  ownen  Iibtc  \tvnu  unnlile  M 
aeuounl  for  H.  im  bavks  bi-ing  nccn,  ihoi*  being  iio 
INMsiMllly  u(  tsopn  frum  ihf  jKiiidB,  anil  In  "oni«  It 
being  lmpoMllil<r  furulliiT]>(H>ple  to  laku  Ihviii  uith 
a  Mine  on  oreount  of  ubitniclloii*  placed  in  tlie  way 
to  prpTfMC  iliiB.  It  wfti  tinnlly  ■uke""'"',  ami  Tiftcr- 
wanl"  i>roi'i-d  concliutr^ly,  Ihat  inii*krau  wfrni  Ihc 
Bi1«cruiiuii.  rnrp]i:ive  llie  slupid  tiabit  of  sUckiu^ 
Ibeir  noici  into  tbt  nind  during  llw  winter,  and  Ul- 
bemating:  ibuB  rvndorlng  It  poulblo  tnranclumif  an 
anliaa]  as  n  niuikrM  lo  obtain  Ibem  naiiil;.  —  a  thiua 
wliieh  il  woiiid  probably  du  hi  winU-r.  irlipn  ruuls. 
etc.,  lu  nnlnral  food,  arc  hard  to  obtain.  H  it  bo  a 
(act  (bat  thv  iiiuikrat  baa  acqnirril  tlia  liabli  of  eat- 
ing carp,  immcmc  da[n.iKW  arelik^l;  torMult,  iiulc*» 
•peedy  and  exlmme  [ututunNi  be  taken:  fur,  uiid«r 
Ibese  cl  rri I uih lances,  siicli  a  slngjji'li  and  poorly  pro- 
t«CMd  n«)i  as  tli«  carp  ran  liardlylie«i|)FriiidiorRiitiit 
W  avoid  iu  pncmy,  but  will  becomB  it*  eiay  \>ny: 
aud  tliiu  oiii!  nf  tbo  mini  liupurlAnl  works  of  the 
fisb-c(>mnil>«loii,  from  whlcli  »nch  grenl  economic 
bansftu  ««i*c  pxpectcd,  will  rcxill  In  nntblns.  Aa  .1 
mCML*  of  grlllng  rid  ol  Ibi-sw  p*»tN,  <t<i  lianl  l«  Hliuot. 
and  not  caally  trapped,  poisoning  by  meant  of  iitrych- 
nine  placvO  lu  apples  van  fugi;(»tcti  ai  the  licai, 
it  bating  been  applird  with  succm*  In  many  ra«e*. 
In  bis  coram unlcailon,  Mr.  Elliuti  nMPrr«il  iliai  In 
no  monograph  of  the  animal  could  he  Ci>d  any  inen- 
Uon  of  the  diet  of  llm  inmkrat.  other  than  that  it 
(ru  an  exclitiive  regntarlan.  and.  u<  far  aa  he  could 
aacenain,  Ihia  waa  ibc  Urst  linie  that  the  tiinilTorous 
app«lll*  hail  ••viTbocD  brtmght  before  HCieiitlflc  men: 
in  whl'-li  iiairnieni  be  was  luMalned  by  an  authority 
Upon  inamiDHt*.  pn^trent  at  the  iDontlng.  Tbla  waa 
Mrpriiiin^  to  many;  for  11  seenu  to  b«  well  known, 
a*  wai  proTfd  by  Ihe  diteuMlon  which  followed  the 
paper,  tliai  ttie  mttakrac  will,  and  doe*  frequently, 
under  (arorable  ennditlono.  cat  animal  r<>od.  One 
guntlcman  mentioned  Ibal  be  had  tieou  miiskral*  lake 
bait,  and  eiirn  Hie  Dah.  from  liii  liook.  while  llBhing 
In  (mb  water.  The  pile*  of  I'nlo  *hell>  frrqncnlly 
Msen  upon  tbo  tnpa  of  miiakmi  m<:>uiidf,  alao  provn 
concln»lTcIy  th.il  It  will  at  limes  eal  animal  footl. 
tt  b  Tioticcil  that  lite  Hlielli  are  always  perfect,  not 
eiwi  having  vhippril  edge* :  and  It  would  »ecm  alningn 

thu  tliU  aliould   be  *0.  UnlcM  *a  atipposcd  that  thoj 


were  left  to  die  before  being  eaten,  tlte  moat  then 
being  eaiily  picked  out. 

The  mnskrat  la  not  the  only  rodent  wlitch  departs 
occasifiiiHlly  from  a  vegetable  diet;  for  hicIi  antmaU 
as  Ihe  «'|iiirrel  »n(l  capybara  are.  and  hat  c  been  for  a 
longtitue.  known  to  eat  flesh  when  the  ci  renin  stance* 
arc  (avonil'lo.  Mice  and  ral*.  of  rourae,  arc  well 
known  lu  lie  omnivorous, (^alini:  animal  food  aiqulok- 
ly  aa  vegetable,  lIiiB  beiuu  the  partial  re«idt  of  Conta<-t 
with  man.  fn  llie  otlier  orders  of  herblrorous  naiii- 
mal(,  einmplci  of  deviation*  (mm  the  normal  clna«  o( 
food  .ire  fr>ii|iieiit,  especially  under  domcai  leal  Ion  r  for 
example,  the  feedin(;of  fish  lo  ealllc;  while,  under 
similar  eonilltloni,  the  canilToroos  dog  and  cat  can 
be  made  Ul  eat  vegetable*  or  regetable  product*.  By 
Ihua  addinj!  on«  more  animal  to  the  nnniber  of  re- 
corded (pei'ici  which  will  adopt  an  oppualte  diet  from 
Uienalutal,  Mr.  Ellioltiadeaerringof  credit;  for.  iMb- 
withituiKling  tbe  fact  that  it  in  known  to  some,  siill 
It  baa  never  tNwn  placvd  b^ve*  lh«  iclcnUfie  world  In 
.iny  n>coenited  monograph  ur  treathe  upon  Ko-lt^ni1a. 

lUi.Pit  S.  T\]iK, 


Of     THE 


CONDITIONS     OF    GROWTB 

WHEAT-RUST. 

The  laM  part  of  the  Journal  of  the  Rnral  agncul- 
lural  •ocielj  o(  England  lias  sixty  page*  -lovoi.'il  to  a 
'Report  on  whe.it- mildew.'  Mr.  W.  C,  Llllle  pre- 
pared an  cxiitnded  lUc  <■(  qncillona  coneeniing  Ihe 
whfiat-nilldew,  or  wheat-run  |Pncoinla  gramlnl*), 
10  which  a  large  iiumtier  uf  answers  were  rveelvail 
from  Britiili  farmera  who  had  suffered  from  the  ruBI. 
From  thejc  report*  It  l»  gathered,  that  the  nial  la 
morv  pn:valeTi1  In  UioM  localltlra  whcni  Ihe  aimo*- 
plierv'  is  most  iQuitt.  Bpring  (rosia,  heavy  rainfalla. 
and  violent  changen  of  teui{ierHture.  encunraue  mat. 
Ilol  weiiiher,  with  frequent  t bunder -itonnB,  Is  must 
favorable  for  ihe  rapid  dorolopment  of  tbe  funics 
parasite.  Sonie  of  the  ob»ertalio(i*  jiolnt  Inward 
the  belief  tlial  about  eleven  daya  are  required  for  th« 
(nil  dcvelopinent  of  tbe  Pnccinia  after  il  has  entered 
the  w  heat-plan  I. 

I'erbapn  the  most  Taloable  reanlta  of  tbe  compiled 
answers  are  Ihoie  upon  Ihe  relation  of  soil*  lu  the 
rual.  Tlie  peal  ia  more  prevalent  on  i>e»i  and  clay 
Kolla  than  on  gravel  i-r  tight,  landt.  Drainage  Is  a 
partial  preventive  of  rust.  High  farrniiit:  uncouragta 
the  derelupmeiLl  of  rust,  cspet^ially  If  Ihe  wheat  I* 
rank,  and  II  become*  lodged  or  fallen.  Tbcrr  is  an 
agreement  of  opinion  that  mil  prevails  In  wheat 
■own  after  clover.  Newly  bn>ken  np  lowbmil  paa- 
tures  arc  seldoni  town  to  wheat  because  no  >ure  tu 
become  nialed- 

Dr.  J.  II.  Lawe*  holds  the  view  that  plants  are 
liable  10  ibe  attack*  of  parasites,  either  inwct*  or 
fungi,  in  proporUuu  aa  the  soil  is  ileBcieul  in  avail- 
able mineral  food.  Common  (llled  lanil  contalnii 
alionc  n1nety-*Rven  jwr  cent  of  mineral  mailer,  and 
three  i>er  cent  uf  vegetable  suhsliince.  Tlwv  low- 
lands have  (his  prvpurlion  nearly  rererted.  I>r. 
Lawes  aays.  "Plants  are  very  mucb  like  '>ur(*l»«: 
lliclr  power  to  ewape  diicato,  and  lo  sinigsle  agaiiul 
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It  wtatn  •tUchml,  i1ppi*iiit«  very  much  upon  lh«ir  alat« 
of  IwftlUu"  Dr.  Vockkcr.  (he  clifnuUt  nt  ilie  I{oy»] 
•ociety,  has  mid,  ''  1  brllev*  Iha  toll  baa  ft  gtent  ileal 
to  <Io  with  mllilow.  Au  «xceM  ot  arftilatilft  nll.r<>e<'- 
noua  foixl  apiwnrs  lu  mv  U>  Lure  a  (1iM:!<Ieil  leiitleiicy 
to  I'aus*  nillilew  in  wliL'at.  A  clover-crop  k«ves  a 
Urgv  atntiunl  «[  iiltroHRnoiiii  mnllnr  In  n  mil,  nnil 
rcndcrt  wheat  foUowiiij;  li  liable  to  aliiick*  of  ni»t." 
l>r.  Voelcker  furtlivr  a^'^a  with  Dr.  Imviv*  n'h«n 
he  Mys,  in  nnswur  la  llr.  LilUc't  lotler,  "  A  suditeii 
check  hf  cold  or  ccinllnurd  n-cl  nn-nihrr  hm  a  ■Jt'ciili^d 
laniloncy  \o  fairor  tlip  ftlUck«  ■>f  mildew  In  wlinai; 
and  Ihis  tMidi-iivy  U  ^rMl«r  la  liljilily  manured 
Innd  than  in  poor  loll,  «r,  at  all  events,  oti  land  which 
ii  iiianiirvil  wlUi  Inn  ranch  nltrcijicnniu  (omi,  or  on 
land  iialiiralty  rich  In  tucb  fond."  Four  widely  dif- 
f«reiit  Boitii  upon  which  whtfiit  had  b«<.'u  grown  wvi'u 
auftlyxitl  by  Dr.  Voclckcr.  and  it  was  found  ilini  \kv 
amount  of  mildew  determined  hj  eiti'ndcd  obicrva- 
llont  TArled  directly  with  lli«  pf<r  ceiii  of  nliri;^nnus 
niatl«r  in  Uio  *iilL  DitC  much  depends  on  prcvluiia 
croppine,  and  therefore  the  mtlo  belw<;eri  mildew 
and  nltrogononi  matttrr  in  the  noil  may  vary  to  n 
limited  «sl«nt. 

^'Iif  laf^«  amount  ot  CTidence  gaTlirrMl,  and  pr«- 
tented  iii  extended  tablea,  ihowa  that  tome  mrls  art- 
more  e^Mble  than  other*  of  renitins  i"*t,  ihuugli  no 
varlellea  an  rukl-proof.  Whll«  wbcaU  >ufler  mnm 
than  red  aorta.  It  U  boat  to  low  «arly  maturing 
variotlM,  and  aow  them  early. 

Britox  IX  [lAiJtTKit, 
:Vnrr«rfc. 

THE  CODEX  CORTEStA.Vl/S. 

Coda  Corteaianui,  manuicrll  hirmlique  det  ancitnii 
inditta  lie  I'Amtrii/at  CmlraU  eontrrf.  iJu  i/uirr 
arti^aeoUtgiqnf  'It  Madrid  photogrophii'  ri  pnhU/ 
pour  la  pTfmi'/rt  fnh  i\e»e  un*  tnfrw/uclian  r*  nnr. 
poeabulairt  dr  i'l^rilurf  ltii\ratii]ut  Kurafr^iit.  I'nr 
LtoN   [IB   KoaNT.     I'ariM,    AtaUonneuvc,     1883. 

Tills  volume  tiy  I^on  do  Itostiy  U  iindoiilU- 
ctllr  the  mosl  important  contribution  to  Ct-n- 
tnil-Aiii«ricftn  palcographr  which  Las  iippcArcil 
since  the  pubtication  of  Landn's  'Itctsdon,' 
and  Iho  '  Manuserit  Troano '  by  Ur.oswur  dc 
Bourbourg.  In  it  we  have  a  plioto-engraved 
reproduction  of  the  recently  found  aboriginal 
manuscript  known  as  the  'Codex  ('on«siAnus,' 
thus  addlnj;  one  more  to  the  brief  list  of  pre* 
Coltimbian  Mnyn  (lufiiiticDts  which  lisvc  ao  far 
been  discovcrod.  The  numi-  '  tWtt^ian  "  hnji 
bwn  applied  to  it  beciinM?  of  llw  ■iii'iiositioii 
that  it  had  ohcc  iiclongcd  lo  Ilcmutido  (.'ortez. 

I'pto  DUTO  but  three  of  (hose  maimscriptB  — 
the  '  Dresden  codes,'  the  ■  Codes  Troano,'  and 
the  '  Codex  PeresiaDus '  (or  *  3f anuscrit  me.ti- 
caln  No.  2') — had  been  brougtit  before  llie 
public.  About  tltia  time  a  propoaltion  was 
made  to  the  Bibliolhiqiic  Imp^rlalc  of  Paris 
by  some  one  i»  S|uiln  (the  name  is  not  given] 


to  soil  to  it  an  auncnt  American  manuscript. 
A  phologiaphic  copy  of  twii  pages  accom- 
panied the  prO|K>sition  a«  spedrncns  of  the  vol- 
ume. On  account  of  the  high  \>r\rf  ileiimndetJ, 
the  pro])ositiou  was  not  !icecpt<'<i.  Shortly 
atlei'wards  it  was  olilaincd  by  the  Sj>auitih  gov- 
ernment, and  dejiosited  in  the  archcological 
museum  at  Madrid.  One  of  these  two  pages 
n(i8  copii-il  l»y  Mr,  Rosny  in  plate  11  of  his 
"  £asat  itur  In  dikhijfrtment  de  I'icrilvre  hii- 
ratique  <!•■  1' AmMipie  Ventrale;"  and  the 
otlicr,  which  ix  Ikm'ockI  rpieittiou  a  miaslng  half  i 
of  the  initial  page  of  the  "f^xles  Troano,'  In 
plate  5  of  his  "  />ocumeiils  ArtfB  rfe  fantiquiti  ' 
amMcaine." 

lu  1 8X0  Mr.  liosiiy  went  to  Mailrid  pxi>rei'idy 
to  see  and  study  this  codex,  and.  if  jiowiblc,  lo 
obtain  a  copy  of  it.  Throngb  the  kindne*K  of 
r>on  .luan  de  Dlos  de  la  Hada.  llic  curator  of  the 
museum  :  liis  mission  was  emiuenlty  successful, 
.ta  he  was  [leimilted.  not  only  to  ej^amine  it,  but 
to  make  two  i»in])lele  photiigraphic  copies  of  it. 
It  w:i«  from  those.  I  presume,  that  the  platea 
of  the  |ii-cspnl.  work  were  made. 

We  learn  fmin  Uie  intiiKluciiou,  that  Oie 
original,  like  the  other  lliree  Muya  manu- 
scripts, is  written  on  liotli  eidt^a  of  a  Kirip 
(]>robably  of  Slaguey  paper)  covered  with  a 
coat  of  white  paint.  .Tudging  by  the  s|x-ciTttea 
given  in  Mr.  Rosny's  '  Esaai  tur  le  HMiiJf'jv- 
ment.'  plate  11.1  presume  the  figures  are  par- 
tially <!olorpd.  though  not  so  highly  nor  to  the 
same  ext<-nt  as  in  the  Troano  uianuscript ;  but 
iinforlunHtvly  this  in  not  shown  in  the  present 
work. 

The  general  appearance,  the  ttgurea.  the  forni 
of  the  charact«tr»,  and  mimi-rous  other  particn- 
lars.  jirovc  ^cri'  clearly  that  it  in  more  closely' 
i-elated  to  the  'IVoano  manuiscnpt  t.htin  to  any 
other  one  of  the  Central- American  codices. 
This  ia  BO  apparent,  that  Mr.  Hosny  hns  sug- 
gest«d  that  the  two  are  parts  of  one  original 
work.  The  fact  tliat  we  find  here  the  mii^sing 
half  (by  ilib  we  know  that  one-half  is  missing) 
of  the  *  Utlepsge '  of  the  Troano  nianusciipt 
IN  a  very  »lrong  argument  in  favor  of  this  view. 
.Still,  1  am  dtsgiuseil  to  doubt  iln  eoiTectiiess.  for 
the  following  reasons  :  1°.  On  plattia  S'J  and  40, 
upper  divifiion.  we  Gnd  an  exact  rc|>ctitiou  of 
the  five  figures  in  the  top  divininn  of  plates 
59  and  W  of  the  Troano  nmnuncript ;  2".  In 
the  plates  of  the  latter  half,  quite  a  nuint)cr 
of  uumerala  are  introduced  into  the  tc\(.  an<I 
joined  to  i.liaracters  to  which  lliey  are  never 
attached  in  the  manuscript ;  3°.  The  form  of 
the  fterpeut-liguiea  (no  one  can  fail  to  remaric 
the  atrong  reaemblance  between  tlie  heads  of 
iKHnc  of  tlie!<e  serpent- figure*  and  the  dragon- 
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bends  on  tbe  pyrnmid  of  Xocblealco) ;  4°.  The 
prraeDce  od  plate  '2!>  of  a  vbaractvr  round  uo- 
wb«re  else  fn  the  Mii\»  nuinuvoriplii  vxci'pl  in 
Ibe  '  Ur«!ideti  codex  ; "  .'i".  Tin-  iHtMiliar  bini- 
beaded  flgiircii  on  p\t\.U'»  20  xnd  21  ;  tl°.  Tbi- 
niimerouH  t-ight-duy  columns  in  the  IMlrr  li.ilT, 
And  n  niiniluT  of  other  minor  pct-uliiiritii'* 
wliich  luigbt  he  mentioned. 

Hut  he  this  as  it  may.  it  does  not  afTecl  the 
v!iliii>  of  the  codex  ;  and  we  can  join  heartily 
with  Mr.  Koeny  in  esteeming  it  a  truly  '  precious 
document,'  and  extend  to  himour  sincere  thanks 
for  biinging  it  to  light. 

Another  peenlinrity  in  Ihi.*  codes,  worthy  of 
special  notice,  in  the  gmnd  tableau  ci/diqve.  us 
Rosny  terms  it,  nliicli  coinmeiioes  on  plate  i;t, 
and  coutiiiue^  nrguliirly  in  fonr  tinea  on  plati-s 
U.  U.  lU.  IT.and  IK.'  The  plnu  of  thin  Iiildc 
(which  i!>  bonMtnicted  upon  an  cntin^ly  dill'crcnt 
idea  from  (be  ouc  which  somewhat  resembles  it 
in  form  in  the  ■  Codc.x  Peresiauus ' )  so  strongly 
resembka  the  cyclic  tables,  or  Tonalamatl,  in  the 
'CodflxBologna' and  Other  Mexlcauoodices,  as 
to  raggest  tbe  poastbUity  of  relation.  In  this 
case  the  series  commeDccs  with  Tmix,  a.4  Luiidii 
asserts  was  the  custom.  This  table,  as  Mr. 
Itosny  rightly  alllrm.t,  rurnitliet'  us  new  daln 
in  relaliuii  lu  the  Mnya  culcndar,  and  nuiy  ]>os> 
idbly  etialilc  us  to  untie  some  of  lb«  knota  in 
that  [angled  f^kein. 

A  tai^c  portion  of  the  introdnction  consists 
of  a  long  extract  from  a  paper  on  the  Maya 
Calendar  by  Mr.  Uouilhet  presented  to  the  Soci- 
4-1^  americaine  of  France  by  Mr.  Dehiporte  in 
mso.  but  never  before  published,'  The  larger 
portion  of  tliis  extract  is  devoted  to  a  dis* 
cusaion  of  the  ftlaya  cyolen.  which  leads  tliv 
writer  to  tbe  coneluidoTi  that  the  Ahau.  or 
.iAau-A'uIi(n  as  he  dexign.iti-H  it,  consistrd  of 
iwetily-four  yt-arn.  .ind  thi-  Grand  cycle  of  three 
hundred  ami  twelve,  agreeing  io  this  resijccl 
with  iVn-z.  On  the  other  hand,  in  attempting 
to  ailjtist  the  years  of  the  Maya  system  with 
those  of  the  {iregorian  calendar,  be  decides 
that  the  year  7  Ca"ac  could  not  have  been  the 
first  of  an  Ahau  and  at  tbe  same  time  the  year 
13!t2,  as  suppo3e<i  by  I'ei-ez.  He  agrees  oil 
botli  these  jioiiits  with  my  (»nclusioiitt.'  I 
Judge  trom  bis  language,  nml  tbe  llgure  of  the 
calendar- wheel  he  gives,  that  he  ik^igns  Kan 
to  the  east.  Mtiluc  to  the  north,  Ix  to  tbe 
west,  and  Caunc  to  the  Houth  ;  and  hence  foU 

*  St*  naU  un  Jt-  Xt  tjf  fny  Slucjy  of  \\ip  \(4nu<Arlp1  Tfn»D". 
■rhdm  Ihflt  b«n  of  thr  ubln  fitun.l  nn  pEair  u  \t  ^\vn  from  \>if 

<  [I  «■•  pal  fu  (ini^  ud  lb«  Unl  pnHif  lUucli  alT;  biil 
U)t  tuint  rTAHici  lu  pobackthin  «■«  llMrT  rvtmaaord,  11id  Utl» 
of  thr  anlcif.  ■•  w  ■»  iBftanBvd  bT  Mr.  Ilow},  vbopotHHn 
Ihc  io»UKrIpt.  tt  SrtirTrh'i  MuiAnnaMv«"  "<•'  !•  tattndrtir 

'  kluoacftpl  TftMuo,  pp.  'St  fldil  bo. 


lows  C'oguUiido  and  Perez,  in  wbiek  I  belicvo 
bo  is  correct.' 

]tlr.  Hosny  calls  attention  to  the  fact,  that 
moat  of  Uie  Ruropcau  aao<inl»  appeal'  to  be  un- 
HCijiiuinted  with  the  various  works  and  articles 
rehttiiig  to  thi<  nntiijiiitii'M  of  Central  America 
which  liavi'  ;i]i]ii'.ircd  within  the  last  few  years 
in  America,  and  in  a  note  and  elsewhere  in  Ws 
introiluction  mentium;  most  of  them. 

The  vocabulary  at  the  end  of  the  voluniu  con- 
tains a  list  or  seiies  of  the  signs  or  symbols 
of  the  Maya  da\s,  and  the  numerous  variants 
found  in  the  ditfen^ut  codices  ;  of  the  months  ; 
of  tbe  numeral  characters:  orotlier  single  char- 
acters, of  which  a  [irohftblj'  or  possibly  correct 
sigiiincation  lias  been  given  by  hlin  or  other 
authoriliM;  and,  lastly,  a  list  of  character 
groups  which  have  ])robal>ly  been  correctly 
determined.  The  onlirc  list  is  numbered  con* 
secutively. 

It  may  not  be  out  of  place  to  state  hcra,  that 
J  have  diBcoveroti  with  satisfactory  certainly 
that  No.  IT  of  this  vocabulary,  which  is  tlic 
same  aa  %.  9li  (p.  169)  of  ray  '  Study  of  the 
Manuscript  Tioaiio,"  and  la  found  in  all  of 
the  Muyn  cndic<-!i.  ia  not  n  variant  of  Cimi,  as 
he  suppirxcs.  tior  u  dealh-Hymbol.  as  I  aurmisod, 
but  a  symbol  of  the  number  Iwenttf,  and.  if  pho- 
netic. <ir  the  Maya  word  A'ci/.  This  is  readily 
determined  by  it*  position  in  various  acrlea  of 
numbers  in  tbe  diffcrrnt  ctmHccs  ;  as,  for  ex- 
ample, in  the  extended  series  in  the  thini  or 
lower  division  of  plates  ;13  to  -IT  of  the  ■  Dres- 
den codex,'  where  the  presence  of  days,  by  their 
succession,  enables  ua  to  determine  with  abso- 
lute  certainty  the  corrcetnes*  of  this  concin* 
aion.  This  fact  couiiwIh  me  to  dilTcr  (Vom 
Rosuy  in  hi.t  itilcrpretalion  of  group  No.  224  of 
hitt  voe«bnlary.  and  found  on  pi.  15.*  of  tho 
■  Codex  Troano."  Insteail  of  Cod  (a'divider' 
or  -  sculplor ' I  I  would  read  Cakal  {'twice 
twenty,' or-  forty').  Then  tiiis.  t^^etherwiih 
the  figure  of  tho  hatchet  (which  is  certainly 
not  phonetic),  would  signify  that  the  artist 
should  give  twice  twenty  strokes  or  cuts,  or 
draw  twice  twenty  lines,  with  hia  mftcbctc,  on 
the  wooden  image  which  he  is  carving. 

The  red  diamond -ah  aped  character  so  com- 
mon in  tbiit  codex  in  connection  with  numeral 
characters  is  also  another  symbol  of  the  num- 
ber twenty. 

That  Itosny  is  largely  influenced  In  his  inter- 
])retation  of  characters  by  I-niida's  alphabet 
and  the  names  of  the  days,  is  r|uiti-  iwrcepti- 
ble  in  this  voeabulan'.     I  am  satislled  that  no 


■  I  bun  illicuiX'J  Uita  •ul.Jaci  III  «  papi-r  la  b"  liicliidtrd  In 
Ihslhlnl  nniut  icpurl  ut  ih<t  burrnu  v1  cUmuloiy,  now  In  thi' 
bamli  or  llw  prtnif  ( Ivi  i>iilillniJo». 
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(Idcidcd  prijf^vcM  (.'nii  lii^  innito  in  (Ii;(:i|>licriii)f 
\.\u'»t  iilMriginnI  <toc.'iimi:iiU  iiutil  irv  bixiitk  Ioiimv 
from  lhit*i;  UaiiimcU.  mid  iiw  a»  ii  kny  thi-  lew 
chanictoM  whicli  eaii  I>p  Wilis fiu'torily  dptor- 
niiortl  othcrwisf.  The  attempt,  on  the  part  or 
this  nuitior,  \o  use  the  two  clftases  as  «  bnsiii. 
leads  hiDi  into  some  inconsUtcaeieB.  For  e\- 
iimpic:  lie  intorpreU  hU  No.  I7C  (a  eardinal- 
[loinl  ayniltol)  ns  TAkin  ('east'),  and  No.  '^Sl 
&&  Aliau-ol  Cenemy');  jet  Iho  leuiliiig  char- 
acter ill  both  };t'(>u]M  !«  tliL-  sMtnc,  —  iho  »ymliol 
(if  Uie  (lay,  .^Aciu.  IT  tin-  diiiriicte-rii  nri;  pho* 
iictlc.  t!ii»  is  inconitiittviit ;  if  I  hey  an-  not .  thou 
each  must  be  determined  indc]M.'ndcntIy. 

I  notice  n  iiumlicr  of  cloiicnl  error*  in  11i<t 
vocnbniary,  moftt  oX  which  cao  lie  reiuiily  enr- 
Tcflod  :  therefore  I  only  call  attention  to  R  few 
which  mny  possibly  lead  to  error.  Under  No. 
174  the  reference  to  No.  188  should  be  to  100. 
Under  178.  Sud  ('south'}  should  l»e  O'tent 
(■■west").  Tdder  No.  1SI2  reference  to  188 
should  lie  to  181*.  I'liderNo.  200  referenoe  to 
VJW  should  In-  to  nn. 

Of  iJii«  work  only  tijihty-five  coin(»  were 
piihlishfd  :  dim)  of  lheH«.  ii«  I  learn  elMcwIiere. 
bill  lliirty-fivo  or  forly  were  to  be  olfcrt-d  for 
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KELLERMAS'S  BOTANY. 

The  ftevifiitg  of  hotany,  embraeXng  organoiiraphg,  hit- 
lohffy,  rriidahlt  phyriotog^,  xjitidnaiU  hnlnny,  and 
rtymotnic  fiataui/.  Arrfliigeil  for  school  u*e  or  for 
iiidc|>iniclrnt  utiHly.  Bv  W.  A.  KkluiruaKi 
I'h.U.  I'hilnddphia,  r'oiitr,  18S4.  300  p..3M 
fig.     12-^. 

Tkiciiek^  of  clasMS  compocc<)  of  licginnera. 
to  wboin  Ihey  wi§h  to  impart  some  knowledge 
of  botany  aside  tVom  the  rudiiuents  of  plii-iio- 
ginic  analysis,  have  long  felt  the  need  of  un 
filementury  text-book  a  little  more  coniprchcii- 
»ive  in  Its  scoiw  than  liooks  of  ibis  grafle 
osually  are.  ■»(!  th<-y  tnrii  to  e^t-ry  book  like 
I'rofeasor  Kcllermun'N  with  some  csjiectatloii. 

So  far  HU  its  scojHr  in  concerned,  this  little 
treatbv  Icnvot  nothing  to  be  d(!«ire>l.  Ite^ides 
tht  topics  liKlii^ited  on  ite  til.kpage.  il  hrielly 
trenle  of  vegetable  paleontolog,v  and  the  gpo- 
fp-apbical  distribntioD  of  plants.  In  the  main, 
pnch  topic  is  fairly  presented,  considering  th<! 
needs  of  the  pii|>ils  for  whom  the  book  is 
written :  but  a  lack  of  care  in  the  final  revision 
of  the  tuaiiuRO'ipt  i*  frequently  jioiiceable  in 
badly  const rnctini  NenIcn<^eA ;  and  those  minor 
error*  wliiuh  no  I^(^^■i stonily  make  their  way 
into  tcxl-lHwks  written  hy  the  most  rom|H-tenC 
autitors  arc  found  pretty  liberally  dejitlcrcil 
through  the  pages.     ICveti  more  serious  than 


tlwitie  ui-e  scvt-ral  ntatemeDts,  which,  fioin  their 
brevity  or  other  otiusc!*,  are  likely  to  mislead 
the  render:  e.g.,  tlic  generaHxalioiis  oouceni- 
log  plant-food  (p.  12),  Ihe  olllee  of  Ihe  leaf 
(p.  16),  the  absence  of  chlorophyll  in  jmraslten 
(p.  If)),  and  metastasis  (p.  107),  most  of  whicli 
are  quaiilicit  in  other  places;  and  the  slatc- 
iiieiits  with  respect  to  the  decay  of  insects  eiip- 
lin-ed  by  NciM>iiIhes  (p.  107),  the  growth  from 
a  itiiigle  <fl!  iti  all  I'leridophytes  ()>.  l.M),  and 
till?  iietvssily  of  cxtriiiH-ons  alil  in  the  |)oliina- 
tion  of  all  orHiids.  which  find  no  correction. 
The  usual  nuinlier  of  obi  errors  are  further  dis- 
seminated :  e.g.,  the  i-olyledonnry  natnre  of  the 
persistent  leaves  of  Welivitsebia  (p.  !l>-'>).  the 
fertilization  of  dioecious  Saprolegnieae  by  sper- 
malOEoids  (p.  131).  the  intercommunication  of 
Iracheldea  through  their  iiordered  pits  (p.  7ii), 
and  fi-ec-cell  origin  '  about  new  centresof  fonna- 
tion  '  in  endoapenn.  etc.  (p.  81). 

Tlic  writers  of  several  recent  test-l)Ooks  hare 
been  unfortunate  in  ilbisliiiting  their  works: 
old  and  well-worn  figures  l«-ing  borrowed,  or 
houii'-niaile  drawings  being  cheaply  photo- 
engraved,  for  the  ocfastoii.  The  lM>ok  before 
us  nnfortnnatcly  MilTcrs  :ii  lnnh  wayii.  <itiitc 
a  perc'cnlago  of  the  illiistialious  are  taken  from 
the  floral  advcrlisements  of  the  late  Sir,  Viek, 
and  It  must  lie  said  that  few  of  them  convey  a 
eciirecl  idea  of  the  plants  they  are  iiame<)  afUfr. 
Nearly  three  hundred  (tzorea  are  original,  and, 
proiwrly  exeenti-d.  would  add  very  Rreaily  to 
the  value  of  the  book.  As  it  is.  they  reflect 
much  credit  on  the  industry  of  the  author ;  but 
several  fall  quite  as  far  short  of  reality  aa  the 
so-called  •  cat  *  whose  problemalieal  contour 
puzzled  the  readers  of  a  zoological  lost-book 
not  many  years  since. 

While  tiic  Ixiok  Is  ini satisfactory  in  its  cxe* 
ciitiou  in  many  respects,  it  comes  iicMn-r  to 
filling  a  serious  gap  In  botanical  liternlui-e 
than  any  othi-r  thus  far  published  :  and.  not- 
withstanding its  shorti^>miiig8.  it  Is  a  welcome 
addition  to  the  teacher's  auxiliaries,  its  low 
price  allowing  it  to  be  put  in  the  bands  of 
students  who  could  not  alTord  a  more  expen- 
sive book  in  addition  to  tbe  syst<-uiatie  num- 
nals  used  by  most  elementary  classes. 


THE  SOCIETY  OF  MICROSCOPISTS. 

I'rocieiiing*  of  A'  A  mtriean  toeieii/  if  lUicnMeopttU. 
Sixtli  annual  meeting,  hrlil  at  ChioMgO,  Hi,* 
Aug.  7,  8,  9.  and  10.  ISSa.  BnSalo,  Haai  " 
Kltin,  i>r..l9Di.    4  +  27ft  p.,  Uliurtr.    B«. 

Thk  proceedings  of  this  society  are    pub." 
llshed   with   commendable    promptitude,  and 
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are  printed  willi  g«noriil  ac^cuncj'  hihI  iicat- 
imtt.  Ttii-  pi'iiL'CtHlUign  iiru  giv^n  in  rutl,  lu- 
getti<T  willi  (»!rtuiii  report*  jind  pnpei'8  rentl- 
Uf  tito  i-v|M}rls,  tlii^  most  iiD|>on»ut  is  thnt  of 
I'rof.  W.  A.  Itogurs,  upon  the  st.incini'H  mlorom- 
eter:  it  bcnw  the  stamp  of  that  lhorotif;lineafl 
and  exactitude  which  characlciizo  all  I'rofu.isor 
liogers's  work.  This  atandaid  is  a  plniiii-iiid- 
iuiu  bar  pre{iared  aud  aiitheiiticati'd  hi  tin- 
r.S.  buieaii  of  welglils  and  itii.-a3iiitV9t :  it  is 
very  well  ruled,  atul  tin;  uiror  in  ciich  ol'  tin.' 
tfii  oiie-miltlnnttre  spiiccs  lias  liccii  curi'rully 
dcttrrmiiii'd.  Thf  liiir  will  )>(■  jn-cHcrvvd  li,v 
the  six'ii'lv  with  due  can;,  and  prop^  copies 
prepared  of  il. 

ITie  Aolntni^  opens  wilh  ri:e»idcnl  Allwrt 
McCaita's  jiddieSB,  ■  The  verification  of  micro- 
&COJHC  investigation "  which  is  followed  hy 
twenty-six  papers.  These  last  are  mostly  l>y 
Hiiiut^-ura.  and  show  it,  for  the  moat  part,  iiiom 
plainly  than  is  consonant  with  ii  high  hvIoii- 
tific  vahic.  There  is,  we  liclio.ve.  not  more 
than  a  »ni^ti-  i.'onimnnicntion  which  appears  It 
be  the  rcsnil  ofa  scrions  and  prolonged  research 
by  an  exiH-riciiceil  invcj^tigntor.  In  fact,  a 
society  of  so-c:dlod  microscopisls  lunst  neces- 
sarily be  an  association  principally  of  amateurs, 
because  the  piofessional  worker  is  not  classi- 
fied acooi'ding  lo  Itie  insirunicnt  he  nsi-K.  but 
aeeonliiig  to  the  subject  he  stndios:  ihu  ama- 
teur Mtiiilio!!,  HOn  tnvttum,  x^.d  tnulta.  and  ho 
may  be  u  niierost'opiat.  Yi-l  wc  find  in  tlii^ 
volmiic  urlJotcji  oT  inlcn-st  and  viihic.  Among 
these,  we  may  aignulixc  l>r.  Itlucliham's  veri,' 
sensible  article  on  the  selection  of  objectives  ; 
I>r.  Holbronk'i*,  on  the  nerves  of  the  kidney, 
in  which  the  valuable  methorl  of  making  tVosen 
sections  of  fVesh  tissues  lo  be  treated  witli  gold 
la  described  ;  and  Mr.  llelfleld's.  on  the  detec- 
tion of  iard-adullerations  (if  his  results  arit  eon- 
finned,  they  will  Ih-  a  valuable  uddition  to  the 
nieann  uf  hygienic  Hiit>i-rviiiionl.  I)r.  eleven- 
g<-r's  artield  on  tlii!  hi'iiin  i»  fortunately  given 
only  iu  abstract.  'I'lic  rcni.-iiiihig  eKsays  are  for 
the  most  part  light :  sonic  iK-tray  a  lack  of  ae- 
rjnainlanec  with  scieotillc  literature,  and  a  few 
are  treated  kin<il3*  bj'  licing  left  uu criticised. 

The  society  is  doing  useful  work  ;  aud.  as  its 
activity  and  esperienco  increase,  we  may  hope 
for  a  constant  elevation  of  its  sclentillG  stand- 
Urdu.  Wi-  expL'ct  that  the  liiiiir«  votnnit-H  of 
its  procviiIintfH  nill  i-ontahi  a  still  lai'jfi'r  |tro- 
portion  of  vnlnahlc  n-aeurohM :  but  wr  think 
the  society  will  achieve  it»  highest  utility  if  it 
eonstflntly  inculcates  the  im[iortJUiec  of  per- 
fected methods  of  woik,  and  fosters  and  ex- 
tends technique,  tbe  sine  qtta  nan  of  progress 
in  microscopy. 


nAHWWiaU. 

rhiririnirvi  titiltd  tj/  fiaririn  himttlf'.  Char^rieruiic 
fiauaijti  from  tit  wrkiiifft  of  Chnrltt  Daratln. 
SvlectiMl  atitl  arranged  bv  Xatuak  SnKPi'Anii. 
New  York.  AppkiQH.  1881.     IIIt351  p.     12". 

Charin  Dam-in  ami  finr  Irhrt.  Apharitmfi  getam- 
mtll  am  Dttraim'i  eiijcntn  iwrXe  und  den  a-trk' 
rn  Miner  mrgdngtr  tind  iriigtnotitn.  Lcip/ic. 
VAorjiur,  18SJ.     8-t-443p,     Vl°. 

Iris  ratJier  retuarkablc  that  tlu-  Idea  of  coin< 
pillns  a  scries  of  extracts  from  the  wriUiigs  uf 
l>Hrwin  should  have  oecnm-d,  after  ho  long  an 
interval,  to  an  Ani«-ric«n  and  a  liennsn  at  the 
sunif  moment.  No  Urge  theory  of  the  o|iera- 
tion  of  natural  lyuiscs  has  ever  had  so  brief  a 
struggle  for  existence,  or  penctiated  so  rapidly 
and  so  deeply  into  the  general  mode  of  think- 
ing, as  Darwinism  :  and  if  no  great  necessity 
has  Ijcei)  felt  hitherto  for  au  abridgment  of 
his  works,  it  U  because  they  are  so  admirably 
ekar  and  of  such  uhsorbing  iutvrest,  tinil  thft 
general  reader  has  not  had  much  trouhle  in 
getting  through  thvni  uU  in  (he  original  form, 
Mr.  Itoinanes,  howMcr,  nays  that  a^lnurers  of 
Mr.  Darwin's  gcniuK  arc  frei|uently  surprise^l 
at  the  ignoraneti  of  his  work  nhieb  is  displayed 
by  many  persons  who  cannot  \w  said  to  belong 
to  the  uncultured  classes;  »nd  to  those  who 
have  read  nothing  more  than  Mr,  Uomanea' 
own  exi'cllent  presentation  of  the  scientific 
evidences  of  organic  evolution.  ■  Darwinijim  ait 
xinied  by  Oarivin  hini-velf  will  be  jnnl  what  is 
necih^l  for  iht-ir  next  ntage  of  development. 

It  givM  extracts,  of  a  page  or  two  in  length 
on  ihc  average,  (hun  nil  Darwin's  liooks.  The 
order  followdl  in  the  armngcment  is  not  ex- 
clusively that  of  till'  books  them»clves,  but  is 
designod  to  present  the  rea<ler  with  a  connected 
view  of  Darwin's  researches  on  plants  and 
worms :  on  the  development  hypothesis  In  gen- 
eral, and  tta  appticatlou  to  man  in  bis  phj'si- 
1^1  and  moral  as|>ect ;  and  on  the  influence  of 
natural  and  of  sexual  selection,  and  of  geo- 
graphical ili^lributioti.  The  de.sign  of  the  com- 
piler is  currl(-d  out  with  u  reasonable  degree  of 
siioecss.  No  scieiilifie  man.  of  couriw,  who  has 
any  regard  for  his  reputation,  openly  reads  an 
abridgment :  hut  the  general  reader  may  well 
1x1  tbankfid  for  this  compilation,  and  the  great- 
»«tt  pbj'sicist  iu  the  world  is,  after  all.  uotliing 
more  than  a  general  I'eader  in  paleonlologj' 
and  the  theory  of  gioiips. 

^V'hat  ittrikos  one  moAt,  on  tunilDg  over  theso 
pages,  is  the  smalliu-a«  of  the  addition  winch 
has  been  nnide  to  tlie  general  development 
theory  sincr  the  publication  of  Darwin's  two 
great  works.  Little  or  nothing  fin*  been  done 
to  ehange  the  main  line  of  argnmeni,  or  even 


462 


SCIENCE. 


IVoL.  m..  No.  (K. 


to  inoreMa  lu  ctigSBay.  It  (a  probalily  the 
only  Inttanee  of  A  theorv  wliicb  luis  s|)riing 
from  lU  arill)or'9  lirtin  ftlllj  growit,  und  iirmeil 
a,t  vvtTv  point  against  its  oppooenU ;  :ini)  ii  is 
in  rRmiirkiibU-  fontraet  to  timl  great  engine  of 
nimtJiemstics  wtiich  mas  iuvonled  by  such  men 
a»  Newton  and  Leibnitz,  and  which,  ne vertli«- 
Icss,  has  waited  until  ooraparalively  recent 
times  to  be  placed  upon  a  thoroughly  aoiind 
basis. 

It  la  seldom  that  the  presH  of  anv  ooiinlrr 
brings  out  so  [MOT  no  cxnmpli-  of  book-mnkin;; 
as  *  Darvrin  und  neine  Ichrc.'  lis  ost^nsilih- 
rea^toti  for  (-xiiitonw  in  *omv  rucctit  action  of 
I  til!  PruHNian  DiH;  but  the  I'riissinn  delegate 
must  W  n  curious  luan,  if  lie  can  shape  his  po- 
litical coursL'  from  any  iriform.itiou  which  this 
book  contains.  There  Is  no  connection  l>c- 
twpcn  the  snocessive  *  aphorisms.'  and  there 
is  no  reference  lo  the  volume  or  page  f^oui 
which  tbey  are  taken.  The  exirenie  irkitoin«- 
uess  of  reading  elogaiil  extracts  uu  :iny  Mib- 
Ject  is  naturally  gi-cntly  inteTixilii<<l  wlirn  the 
subject  Is  one  which  dej rends  for  iu  interest  on 
the  cumulative  nature  of  tlit^  «viilciiee  brought 
to  bear  upon  it.  Om-  ix  surprised  to  find  how 
Platonieau  air  iientcners  of  Darwin's  may  have 
when  Mparated  from  their  contest.  Xo  om? 
wuiikl  have  believed  that  he  has  uttvred  so 
many  tine  sentiments.  A  selection  (torn  this 
selection  would  make  n  very  res|>eclable  Darwin 
birthday-book .  The  extracta  (Voui  i>red«ce!tsor« 
and  contemporaries,  instead  of  making  it  plain 
just  what  had  been  said  !n  the  direi'tioii  of 
Darwinism  before  Darwin'*  time,  are  also  to- 
tally without  any  onli^r  tit  connexion.  They 
consist  in  such  jia-vii^rs  nn  these,  —  "  Man  is 
the  great  daxh  {fffjl'inkmntrkb)  in  the  book  of 
nature"  (Jean  Paul);  •■  Kvcry  being  is  as 
tiap])y  as  it  feels  itself,  not  as  I,  with  my  intel> 
ligcnce.  would  feel  in  its  place  "  (^nrffnann)  ; 
"  Man  W.1S  develo^ied,  not  created  "  (Okmi)  : 
"  l!n  who  exisU  not.  feels  no  kind  of  pain  ; 
anuibilntion.  therefore,  is  not  anevit  "  {Fichle), 
—  together  with  others  somewhat  more  to  the 
point,  chiefly  fh>m  llaeckel  and  Bfiebner. 


HOUZBAU  ASl)  LANCASTER'S  METEOR- 
OLOGY. 
Traili  tlrmentairt  rh  mAeoralogk.     I'sr  J.  C.  Ilou- 

XKAV  and  A.  Laxcastkr.    He  ed.    Blons,  Man- 

ctcax.  ieS3.     321  p.,  ilhutr.     31^. 

TiiR  BiiAiothiqut  bH^  for  popularizing  the 
sciences  and  art«  includes  tliis  tmall  votuioe 
aa  iu  Moond  nuinher.  The  autbortt  have  not 
fluccecdcd  in  making  it  a  very  notable  liook, 
fbr  it  has  about  all  the  fauIlM  common  to  the 


inauy  worics  of  ita  class.  It  la  eaaentlally  old- 
fashioned,  except  in  llie  chapters  uu  weathcr- 
servici'S,  which  have  a  more  mo<l^^m  flavor, 
allliongh  not  i>f  llie  (lost.  Valunblr  spncR  is 
given  to  thcilcacription  of  sneb  inxiritmcnts  as 
the  thermometer  and  barometer,  which  must 
already  lie  familiar  to  n  reader  who  has  studied 
pbysies  enough  to  appreciate  the  mention  of 
expansion,  radiation,  and  many  other  tenns 
that  receive  no  special  exi>lanat!on.  The  en- 
cyclopedic method  is  attempted :  there  BeeiaH 
to  be  a  desire  to  aay  something  of  every  thing. 
and  conae<)uently  all  mention  of  tin-  biini. 
mittrat.  /u'Aa.  tlrocm,  aotano,  and  narther  is 
civwdeil  into  seven  lines.  It  is  a  great  mis- 
lake  to  suppose  that  the  readers  of  popular 
Hoictilihe  books  will  be  content  with  such  un- 
satisfving  statements.  The  f-iha  may  be  a 
■dry  and  warm  wind,'  hut  why  is  it  so?  The 
explanation  involves  some  of  the  most  recent 
and  imjiortant  applications  of  pbysica  to  me- 
teorologA-,  and  a  deliberate  deaoription  of  it 
would  well  replace  the  ehapter  on  lerreslial 
magnetism.  But  besides  these  errors,  a-t  lltey 
seem  to  us.  In  the  plan  of  the  book,  lliert!  ant 
tmpllott  and  explicit  errors  of  fad.  The  low 
temperature  of  winter  is  regarded  as  the  effect 
of  the  greater  ihiokness  of  atmosphere  through 
whi<!h  the  solar  rays  then  pass,  and  no  men- 
lion  is  made  of  their  oblique  incidence  on  tlie 
ground.  The  old  error  of  two  northern  poles 
of  minimum  annual  temperature  is  re^waled. 
The  less  area  of  ice  in  the  arctic  than  in 
the  anlaretic  seas  "  must  be  attributed  to  the 
neighborhood  of  great  eonltnenta  which  extend 
to  the  equator,  and  which  transmit  fmm  jioinl 
to  point  the  heat  thrown  on  the  tropics." 
The  maximum  density  of  sea-water  is  given  us 
A"  C,  Tho  equutcirial  current  of  the  inilian 
Ocean  is  deserilK-il  a.t  pHssiiig  round  tlie  Cape 
of  Good  IIo|»e,  up  and  across  the  Atlantic 
Owran,  through  the  Gulf  of  Mexico,  and  thence 
as  the  (iulf  Stream  to  Norway,  without  a  word 
about  the  many  branches  on  the  way.  ('ioud> 
particles  are  conudered  chiefly  vesicular ;  and 
their  sus|>ension  in  the  air  is  said,  before  alt, 
to  be  due  to  their  electricity,  whidi  rejiela  them 
far  IVom  the  ground.  The  ublicjiie  motion  of 
the  trade-winds  ts  wrongly  explnincil.  as  usual, 
and  part  of  their  velocity  is  inc"rrcctly  regard- 
ed as  an  elTircl  of  the  earth's  rotation :  they 
would  flow  faster  if  the  earth  stood  still.  The 
strength  of  storms  is  represented  to  be  the 
simple  direct  action  of  the  low  pressure  at  their 
centre.  "  ('ycloiie '  Is  applied  only  to  the  Indian 
Oooan,  and  is  said  to  be  synonymous  with  '  tor- 
nado'iu  the  UnltedlJtates.  Wecannol  recom- 
mend the  Iwok. 
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OOVBBNUENT  OBOANIZATIONS. 

liivUion  ff  ehfrnittry.  —  Duriu^  Febriiary,  Prof. 
V.  W.  CUrke  iui<l  Dr.  T.  II.  ClmUiM  cumpleteil 
analjKB  of  vrnler*  from  ITuh  Hoi  Sprliis^.  Lulc; 
TAtio«,  And  trom  Alum  ('ivek  in  l.hn  YrllowxIoitR 
Vationnl  Park.    Tlioy  li;ivi>  aUo  smtlyto-i  itinnf  rock» 

&ii<l  Biyliinentti  poll«utv<I  in  the  Greal  Basiij. Dr. 

Clmurd  111!  bcguu  liivpstigalloni  inlo  n  nnw  method 
of  siliCBto  an;ilya(->,  Ibc  iri.iilui  of  which  prnmUc  tn 

tw  «(  1m[Hii'iitnre. Professor  Clarke  h»  .innlyxfil 

IiaJuCrluhite  auti  altmo^ii  fruni  a  lar^v  ilupotil  at  tlii* 
bend  w*t£n  of  tU(!  Gila,  in  Nrw  Mcxk'):  saunurile 
tram  California;  illanllR  frnin  Topihatii,  Me.;  a 
mlBOKl  near  ctmolilo  (mm  Norway,  Me.;  a  hand- 
Mine  chlorite  from  UeotceUiwii.  D.C;  and  >o  «ix- 
ceedlnEl]'  intvrpntinj;:  variety  of  peclulilc,  simulating 
Jade,  fnmi  Alaska. 

PrafeMor  Clarke  bun  aUo  completed  tlio  analynn* 
of  two  more  niineral-irai«n  train  Mouiatiit,  collertr'l 
Iiy  Dr.  A,  C.  Poate  last  »uinintr.  Ouv  at  tlieiu  is  a 
cnldc  thermal  water  from  a  Rprlng  in  Eiiiigranl 
Gulch,  on  llie  we*t  !il<)e  "t  tltn  Yollowalonc  valtcy, 
oppoaile  Bottler's  ranch.  Tlila  water  (.'oritiiiiiR.lKtTiO 
of  m  gnaa  of  loliil  tnatlor  to  tht  litre.  'Tbv  leuipent- 
tun  of  the  watvr  at  the  *pr!ng  in  Sif.d  C,  tuiil  the 
flow  of  water  l«  larire.  Th*  olbtir  water  i«  al«i  from 
the  Teltowstotii-  railey,  tht^  aprlug  b«iiiK  siluateil  on 
the  apfrrr  waters  of  Mill  Crpok.  about  ten  inilM  ilue 
cut  trom  RivRrtlilc,  one  of  llin  itationi  on  Ibe  Park 
branch  of  the  Nortliem  I'ai'iHft  railroiul.  Prof««K>r 
Clarke  lliiils  tlii»  to  bF  a  uooil  iiiiueral-waier.  It  con- 
Un>  3.813J  gninn  of  solid  matter  to  tlie  litre, 
nrnlnlf  Kiiliiini,  inagncxiiiro,  and  calcium  carbonates, 
wltii  counldRrahtc  niiilldin  •iilpbatc.  and  atnall  propor- 
tiotu  of  cbluriile«.  Thi'  natcralso  conlAiii«  I'Kline; 
but  Ibe  'luiinlily  brought  to  the  laboratory  was  loo 
•mall  to  cstliuaiR  lii  amouni.  Tlii*  water  is  very 
agreeabto  to  Ihn  tnuli^.  It  n-icmbli'-i  v^ry  much  thi^ 
'  Apallioari* '  water  fraui  tbi^  valley  of  the  Ahr  In 


I'nuiia:  anil  troni  thin  reaeuibtaDoe  Ih^  »prlitf*  have 
been  named  the  'Will  Creek  Apolllnaris  eprtugi,' 
The  waller  U  cold,  having  a  tcmpiratuie  of  f.i  C, 

Mr.  ¥.  A.  <iOOcli,  tormprly  of  tbn  Xortbcrn  tranit- 
cunlinental  survey,  baa  been  up|K<irit«<t  a^iilsUiit 
chcmi«I,  to  begin  work  tn  the  laboratory  nl  Wash- 

loRlon  April  I, Mcfsra.  Baru>  and  Hallock  at  ilie 

laborjiltTj'  at  New  Haven,  needing  gome  caplllnry 
wire  tubt-),  anil  beluj;  nnablu  to  lind  any,  have  tuc- 
cecded  in  making  ibcm  at  the  laboratory. 

Cmfcr  l,akr,  Orryon.  —  Among  the  intervsUng 
place*  Tlnlted  by  Mr.  J.  &  Dillnr,  In  hi*  r«connoii- 
Mince  (if  the  Caacadc  Kange  lH«t  suriinier,  wm  Crater 
Lake,  about  two  or  three  miles  w<mI  of  Mount  Scott. 
Tliin  ii  a  body  of  water  some  thrao  rallea  in  diameter. 
lying  In  a  dcprejslon  inme  two  tbonianil  leet  below 
tlie  geneta]  level  aiirrouiidlng  it.  Tli«  »l<lc(  are  tn 
general  perpendicular,  and  Ibe  water  is  of  a  most 
tinautiful  tini.  Toward  the  wcatcm  end  of  the  liLke 
there  \ii  a  iimall  oontcal  Island,  the  rock  of  which 
re*«mblet  bn«a1t,  alCliouKh  Mr.  Dittcr  bits  n<it  yet 
made  a  curefiil  eaainination  of  it.  The  ruck^i  form- 
ing the  walla  of  Itae  lake  are  luideaitic.  Ttic  general 
elevation  of  iha  conntry  Immediately  about  the  lake 
l>  between  two  thon>and  aiiil  thrcn  Ihou'ani!  fei't 
lower  tbaii  llie  summit  ot  Mount  Suott.  C'apl.  Dut- 
ton  is  courinced.  from  Mr.  Diller's  description  of  the 
lake,  that  it  U  homologous  with  tlie  cratprs  iitndied 
by  him  In  the  Hawaiian  I«lnnds.  To  the  latter  OupL 
Outton  Ktves  the  name  ot  '  c.ildeiros.'  He  says  the 
Stst  vi«wof  llicui  does  iiwuy  with  the  Idea  Ihnt  Uiey 
«K!  onlliiar7  craters.  They  are  bnge  caldrons  or  boll. 
Ins  lakes  of  molten  rock. 

JUfacetrciiipoiwr.  —  OapL  Dulion  bat  recelred  letters 
from  Honolulu,  by  the  slenuwr  leaving  there  March 
8,  which  itaic,  that,  for  the  few  days  preceding  Ibat 
date,  the  * md  cuiiMta'  h.avn  been  exceedingly  bril- 

lianL During  Febmar?,  Mr.  Vanhise,  one  of  Mr. 

n.  D.  Irviug's  aasistanta,  prepared  itbout  llfty  new 
thin  rock-sections,  among  wliicb  were  n  large  num- 
ber ot  greeniUiniv. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


AmnicBa  sooiily  «t  civil  cci|;lnMn. 

April  t. — The  subject  for  discnMlnn  u'a.«  lh»  rc- 
doetJon  ot  uirades  nece^nary  to  he  nia^te  upon  rallway- 
eurreir  to  ctnttpen^Ale  for  the  incntaied  rMistWice  t« 
ilw  traction  of  the  iDcomorive  when  tnvenlngcuma, 
in  comporiMin  wtlli  m>Utancca  aficount«mI  ujion 
straighl  )liia«.  The  various  forcM  composing  such 
resltilances  hare  been  combined  in  a  formula  deilucod 
iBatheLiialically:  but  careful  experimenlB  which  have 
been  mode  tend  to  show  that  no  formula  hat  yet  be«n 
touDd  which  Is  of  ficneral  application.  The  rules 
adopted  upon  ^'arious  great  rallway-Unes  were  Mated : 
but  It  was  plain  (hat  additional  iiiformaiion  muit  be 


obtained  before  positive  rules  of  general  application 
could  be  glvcn- 

Ohominl  looiaty,  Wublngtoa, 

Jifiireft  17.  —  Papcm  wer*  reiul  mt  tullowi:  F.  W. 

Clarke.  A  new  variety  of  iieciollle  from  Alaako. 

Dr.  J.  U.  Kidtler,  The  use  of  the  Keuler  rmtgent  in 
>lranaly«tf-  In  snyonl  caiembealr-wnKhlng*  which 
were  undet" examination  |{ave  a  distinct,  clear,  green 
Coloration  lu  place  of  the  characteristic  j-ellowish- 
brown  preeipiinle  produced  by  ammonia.  Thts<-<>l«r 
iras  alio  tonnil  In  a  few  expevlroenls  upon  rain  and 
anow  waters,  but  never  iu  denlinj;  with  driukJng- 
naters.     Dr.  Kidder  is  inclined  to  ascribe  the   new 
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rooftloii  tn  tome  frgank-  ainiii^  &iiil  hope*  to  «oii- 

liiiii«  1li<'   liirMlIgUfon  of  it. C.   A.  Cramplciti 

and  O.  \y.  Wiiey,  Di-rotalitiii  oi  PominereUl  nUrcli- 

lug^ri,  and  »  mctlioti  of  annl^iili  bitfidl  tlirrcnii. 

li.  L.  I^norr,  A  mctlioif  fi>r  lli«  ilcteiminalkm  o( 
pltOSpIiorSe  Kuiil  in  c«iuiii«rvi)i1  U'rlillxeni.  Tliis  was 
«M«iiliali]r  an  Smiirovenicnt  on  llin  volumnuic  iim- 

nlum  procesj. II.  W.  Wiicy.  A  mflLIiod  of  dflcr- 

mining  Ihr  criil  iv.vriinn  In  angitr-nHluctloiis, 

Bu  Dlegs  iod«l;  of  utoral  Uitor;. 

M'ircli  ?■  —  Mr.  I).  < 'lev ■.■land  inaila  ivmarka  rrlut- 
ing  to  a  lubuiiir  sloii«  found  in  Ti-niecula  Canon ,  nup- 
powcl  by  Lim  lo  luvc  l>(?rii  uinil  by  Ilii-  icidian*  na  > 
pipe.  MRDIlon  via*  aim  injiile  of 
tlifi  ludlniiK  iiiiid;  iVic  Ifavc*  ot 
several  spei'lvs  of  Nii.'i>li;tiia  (K, 
CIcVL-lnndi  iinU  X.  Iligi-invjii  na* 

•iibitllulc     fur     lobaKcn.  A 

inediimi-'iiwl  olla  wa»  i]i>4i:iil>p>l 
bjr  Hr.  1'.  K.  OrL-utC  iM  littviii<; 
been  ntAiie  by  tbr  luiliaii*  of 
Lownr  California  in  iniliallun  t>f 
a  tcaprit,  wtlh  *no**  and  p«rfnra- 
lloiia  III  ihe  side  ot  ib#  unk'laivil 
pol,  und  which  wai  iwcd  by  thcin 
ta  ttccp  ihc  teavr.!   of    Mriicba 

Caniul«asii>,  L. Min*    K.  O. 

SeMionft  preHiued  »[«eime<nK  iif 
a  rock  from  San  Bfuilo  tounly. 
Cnl..  which  U  largely  uicd  in  the 
adullerallou  of  mnp.  and  Ilic  bosi 
Rub«tanci>   known   for   iliat  pur- 

[Mwe.  Mr.   Jilt.    IViiirliwier 

pruMiitcd  a  clutrl  reprvseulint;  the 
I'ompnnilivc  ra^tconilogy  of  Sjui  Oi«go  (on  San  Diegu 
Hay)  and  Vnwnj  {twdvi!  nillM  from  thi-  cooal)  dur- 
injl  liic  la*t  llvnyciirt;  i^howiiig  thni  tbn  iitlnfall  I* 
KTMlly  Icsi  nt-ar  IhecuMallbaniuuunuilin  Iillls,  nhilr 
the  huiuiUity  of  the  atuoipliurti  near  [lie  co»t  is 
grcal«^r  for  Irn  mnnlli-*  In  llic:  yrnr  lUnn  away  froni 
rb«  cousl.  Tlitr  explHiiaLiiiii  i>(  tiio  cliarl  by  Mr. 
Wincbutrr  wan  followed   by  a  ^nrral  dl^CLUkion. 

Mr.  C.  n.  Orciitt  rond  .t  few  notes  on  iliu  uatic* 

caetl,  mrutloning  acvoral  iindmcrlbcd  spccieii  of  iliin 
county  and  Lower  (.^aliforftia. 


no  qiirttloi)  of  the  pretence  ot  UUe,  uninodlllcd 
gini-ial  drift  tiMilh  of  ttii-  ritrr.  It  H  lo  be  nolloeil 
iliHt  aiiuilicr  invasion  of  Kentucky  1*  marked  on  the 
innpherR  given,  farllinr  down  the  valley,  ai  MadlAnn; 
and  ilini  t\n<  ri'Uvai  of  the  slaclaied  &tta  tuwanln 
tiidiuiiuiKiliii  8i*«ms  to  mark  llie  divlsirm  Iwlwrcn  Iwu 
lobe-like  exleiiilons  of  the  drift,  which  are  now  found 
to  be  ftv(|ucnlly  ch.^rncl«^i■lin  of  the  old  ire-front, 
ivlipiovf^r  suidleil  in  detail.  Tb^  repi'ri  attempl* 
litlli!  of  iiovelly  in  iU  siibjccl- matter,  twin;:;  I'onfinvd 
clcu«ly  to  qucsilona  of  dlslrilinlioii ;  but  the  contin- 
\ia]  rcpcUllon  ot  IIi<t  fainlllnr  eviilcnces  of  glaclallon, 
— «cr*tcbe<l  rucks,  li«avy  (111,  large  granltv  tKiwlder*, 
kames,  anil  ketllc-lioko,  —  limited  by  a  lini^  ot  Rtvat 


c^-^-m: 


yOTES  ASl>  NEWS. 


Tub  dcUiIrd  it-iultaot  Mr-  (i.  F.  Wri]t1it'»  «lu<tl>»i 
in  ISSS  niid  IS83,  of  the  suulburnmosl  drlfl  uiantin 
Id  the  Ohio  TaDey,  arfi  recently  publiilivd  by  the 
Wttilrrii  rMcrrc  iil>torlo.ai  noclety.  Tlio  pamptilut 
Include*  a  rtvi»(Hl  reprint  of  Mr.  Wrijiti'*  lectura  oti 
glacial  phenouioiia  in  tli«  Unilcil  ^Ute«,  from  irlitch 
wc  copy,  in  reduced  form,  tlie  ftccompnnyins  figure 
of  {lart  of  llio  drift  Iionndary  in  llio  >intr>  ex:imiii«d. 
SeTvral  oilier  cut«  [llutiraie  tbe  boundM}  by  coiiniks 
in  much  greater  delaii.  Tbe  ilMcriplicm  of  tbe  dislricl 
oppoiiU;  Cinelnnail,  wltere  the  eltccli  of  lc«-aciioa 
are  ImMd  acrosi  Ihe  Ohio  Into  Kentucky.  1*  *(ill  con- 
t«M«dly  iDCU«ii>lei«i  but,  M  far  as  nba^rvitd,  then*  la 
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Irregularity,  bntb  1iorit«nt*lly  and  *«rtlcally,  pr^iaent 
precbely  the  deflnile  common |)l*ce  pmuf  iliat  is 
wanted  In  connection  with  tlie  many  scattered  ultier- 
valloiia  biTPtotorc  made. 

—  The  trnateet  of  ilie  I'eabody  ocadeuiy  of  m'iencci 
at  Salem  1ir«  e  di-elded  lo  make  B  Hropn'ot  otldlllonat 
biiildiiiic.  Defiily  by  Otty  ftet,  and  Iwoalorle*  hish. 
Tbe  iiditilions  10  the  «Uinot<ifticAl  colleolionx,  eti|io- 
elally  from  Japan  and  Cora,  hav«  been  very  ronaider* 
able  dnrinc  llic  paaC  year. 

—  A  rvcsnt  rale niai ion  of  the  |<opulMion  and  nrrn 
of  Auttratla  sUlea  ibnl  tlirre  .iironly  ibrec  hiinian 
beliisi  to  evtfj  four  siiuarf  nille*. 

—  The  London  soci'^ly  of  arW  ha«  rewliml  >  dnnn- 
Uon  of  twelve  hundred  poundn  from  one  of  Its  mem- 
ber*, Mr.  Wllllaiu  Wraigarth.  lube  expended  on  priies 
UiT  tlic  beol  euayt  on  ilnellliign  tor  tlic  poor,  nnd  the 
reuoustraction  of  centra  Loiidun.  TheraMyaaboiild 
Include  llie  folUiwintc  points;  I.  The  rvcnnsuuctlou 
ot  tlicerntfkl  part  of  London  wilh  iTitanl  to  tbe  plan 
•>t  the  isiroeU;  2.  ItetnoTal  ot  the  uM  and  poisoned 
^1;  S.  |{e-Rrnin]|:e'n'''il  "f  ll><:  tcveli,  and  priivUionof 
(Ublemineaii  u*aya  tor  thir  Nccoromoitation  "f  clectHv 
wire*,  pipi-*  for  » nier- supply,  wwage,  etc..  and  al«i 
provision  for  wareliomins. 

Tlie  pritM  for  l)ie>«  nutyt  wlU  be  one  of  Qvo  bun- 
>lt«d    poitiKlK.   and   oiM  ot    ivn  hiindrnl  and   fitly 
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pauriils.  Three  priiec.  of  uiiv  liiiiulrc<l  ami  fidj 
ptfuadt  uafli.  lire  u>  be  ^itcii,  citlinr  sepnraielj'  or  lo 
the  writer  of  llic  larger  i--»jt»y,  for  the  Wsl  iroalmcnt 
ot  Ihc  eiigliicirlnit.  ili»  »rcli1lt«;lur«1,  m»I  lli«ituiiillary 
coriRukraiinn*  iiivulv.'i]  lu  ilic  BcliFine.  Ur.  Weal- 
giirlh'i  vitfwM  as  rrpinln  llip  priic«,  anil  bis  hope*  lU 
Ui  Ibi-  viiluc  of  (III!  r»nTi.  may  lie  fairly  iindcrtlood 
from  a  pnppf  read  t>y  lilni  al  ili^  ?>oc[i^1t  t>t  arCn  nn 
Prtb.  il,  wlik-li  t<iiibiii]k>il  iiis  u>vii  Edeas  -iii  tb<-  ijui^t- 
UiHi.    Tlie  priif  vill  be  luljtidgeJ  im  Dec  31.  ISSi. 

—  The  rwenreUes  of  Dr.  Angus  Smith,  one  of  llie 
Engliih  inapcctuniindiirltie  Rivnni  polliiiton  provrn- 
tion  acl,  hni'i-  Ird  iilm  [i>  the  divtiivtrv  Ibul  In  nil 
Tialiiral  waIcth  MtKar  feriuunix,  nttil  tijrdmi^iL  inii  i» 
ffivieu  I'ff.  Tbo  proporLion  of  liyiir«gen  given  off 
rarlei  with  llin  cirsniilc  Inipiirliy  of  th«  walcr,  from 
tha  inoiinlalii  alreani  in  r.he  wont  sewM^.  «o  Ihat  ItiH 
projiurliuti  of  hydrogen  erulved  xpiienrs  likely  to 
prove  a  quant lljilive  te>t  of  the  nctlrlty  or  vlnilcncn 
at  the  mlcn>l>«>  present  In  ili«  iraier.  Or.  AriKiia 
Sinlih'n  rn'oarvhf's  will  (irobably  be  embodieil  iu  his 
tieit  r«|n>rl.  The  [mfiorliince  of  hio  dlwiovery  n-lll 
be  plain  to  every  onn  fnnilllar  with  n-Wiil  inien>blci- 
Ingteal  reienreb,  anil  ■iig:^»u  a  lest  uf  the  iiilutmstic 
Mmllilnii  of  pikrTkukrsulls.  Slid,  of  coarse,  locallii««. 

—  A  n»w  Kreneb  wiirk  by  Dr.  Bordier  of  th« 
Paris  School  of  anihro|jiilogy,  eallei]  'Gini/rap/Ho 
midieale,'  giv«i  An  account  of  the  geographical  diitrl- 
bnllon  of  dlieairx,  Including  a  inaM  of  Inrnnnatlon 
hMriDff  nn  the  relations  between  pftrlicutar  tiialudlcs, 
and  cliinalc,  lopograpliy.  and  even  rsee. 

—  We  learn  from  the  Obacrratiyni  (March),  that,  in 
OMiaequence  nt  M.  Ilomcan'i  rfslgnamm  of  the  di- 
rrctorsfaip  ai  the  Knyal  rihiwitalory  al  llrnR<vls,  s 
commlllAH,  consisthiK  uf  MM.  Mav're.  Mallly.  uud 
tMAS,  bat  been  npiioinleil  to  prenidu  over  that  inill- 
lulion,  and  the  following  appoln linen U  have  been 
nude:  M.  Nle«l«n  has  be«n  appolnteil  chief  of  the 
ilaparlnientof  malliemMiciilaainiuouly:  U.  C'.  Ficvez 
is  leiuporarily  iutrusted  with  tlie  direction  of  the 
Iihjtiail  deportment,  and,  with  M.  Lojcransn,  lias 
been  pmmoicd  fmm  the  ratih  ot  assistant  to  that  of 
attroDomer;  and  M.  Vincent  has  been  promoted  to 
the  rank  of  meteorologiat.  Vol.  iv.  of  the  new 
Keriesof  nnnol.*  hni  jiiil.  been  pnbllihi'd,  andenntain*, 
In  addition  lo  IIib  meridian  oWrvatiotw  tor  IS7E1-S1. 
(Irawiii^  of  the  moon,  observulions  of  Jupiter'a  lateU 
lilai,  phjvimi  obsenrationi  of  Jupiter  and  of  comet* 
lb)  knd  (e)  1881,  and  a  itudy  of  Ihn  Kolar  spectrum. 

—  The  hydraullt!  method  nt  mining  lias  lately  been 
lucd  to  remove  some  blulTs  at  the  opeDlni;  of  the 
Dutch  (iap  eaual.  There  had  been  trouble  from  cftv- 
In^  in,  obsuucting  Ibe  entrance.  AI  the  luggcstinn 
of  Mr.  f.  P.  B.  BnrKwyn,  a  powcrfnl  stream  uf  water 
wan  dlreetmt  acaloM  the  bank*,  while  a  stron{;enouBh 
current  was  running  to  carry  off  the  material  ax  It  fell, 
with  a  result  highly  Mtiif actor}',  a*  reportnl. 

—  It  is  told  that  a  rec^nr  cold  blixianl  in  southern 
Oregon  killed  thousands  ut  robins  and  blu^-jay*, 
whicb  usually  winter  in  this  lalittide  with  safety. 
The  biiili  have  had  no  audi  experience  since  )8US. 


—  Tlie  bulletins  of  tlie  Paris  soeieiy  of  MnUir<ipi)k>)0' 
»re  always  espcciBlly  full  on  the  subj<u?t  of  anatomy 
In  lis  l>eartog»  on  the  natural  history  of  man.  Part 
111.  of  vol.  ivl.  containa  some  ve^^'  Intcresllng  pspers 
of  this  dmeription.  M.  C.  Ikow,  In  dl»ciDt(>ii)x  th« 
color  of  the  skin,  eye*,  and  hair,  says  that  a  suffleleiil 
number  of  IndlTlduali  In  nuut  ethnic  grou|»wl[l  dls- 
piftj  a  rejiiilar  Kamiit  of  shade*.  Our  knowledge  of 
liiimeiit  itself  is  very  Imperfeel.  We  do  not  know 
uiipiher  there  Is  one  pismeat  or  whether  there  ar« 
•evcral.  It  would  bo  ve.ry  useful  to  onthiDpology  to 
know  the  chemiMry  ('f  these  pluments,  the  conditions 
of  I beir  occurrence,  the  intlueuoeol  estenial  and  Inter- 
nal circumsianecs  in  modifying  theto.  Domestication 
In  animal*  produces  great  variability,  it  i>  Ihervfore 
Allowable  to  sM]ipo«e  that  the  endless  variety  !n  the 
«tiviroument  of  niau  oco«sioiied  by  bis  ocenpylng 
nearly  all  the  earlb.  the  endless  variety  of  functional 
activities  oeensloned  by  the  great  range  of  food,  etc., 
act  dlmilarty  to  domestical  Ion  in  animatt.  It  rany  not 
be  the  sun  immediately  that  luriia  the  ni'gro's  akin 
black,  and  the  RuMian's  hair  white;  hut.  mediately, 
the  myriad  physical  muvcmeiili  coniequenl  n]K>n  tlie 
sun's  action  act  together  to  bring  about  the  changes 
under  diKUBuoa,  Ueredliy  must  not  l>e  overlooked 
■mong  the  conservative  powers.  Ur.  Ikow  considers 
tbnt  there  are  fundamental  eye-rolon,  just  as  there 
a,rQ.  fundamental  nice-forms.  In  oppoaiiion  to  Bro' 
i:a'sbiDwn,~reen.  blue,  and  ^ray  fundamental  shades, 
lie  maintains  that  gray  and  blue  eypsliave  no  pigment 
whatever,  their  eolor  Iwlng  due  to  the  structure  of  the 
Iris.  He  furlherclalnis  that  Broca's  colon  correspond 
tu  noiiatural  groups  of  humanity.  Tbn  elatallleniloni 
of  color*  in  the  eyes.  hair,  and  akiii.  are  given  in  tabu- 
lar form. 

1'lie  mo«t  elaborate  (lapcr  In  the  number  is  by  Dr. 
IWii*  Collijfnoii  Ipp.  49S-5iU),  upon  the  anihrojK.mot. 
He  elrmeniB  of  the  principal  races  in  France.  It  la 
well  known  that  an  effort  is  now  making  to  replace 
the  slon'  and  unsatlafactorr  measurement  of  skele- 
lom,  of  wliuse  racial  identity  there  iimsl  nlway*  be 
some  doubt,  with  the  mudi  more  convenient  eiamliia- 
tlon  of  the  living.  The  Pari*  school  of  anthropology 
has  two  seta  of  obaervailons,  culled  th«  fnll  and  the 
abrid^d  scheme;  and  the  latter  of  tliese  lias  been 
taken  on  a  bimdred  Celts,  a  hundred  Cymrians, 
fitly  I>orrnln*,  and  thirty  Mediterraneans  (Catiitans). 
These  two  hundred  and  elghly  Individual*  arc  com- 
inred  lu  every  way  which  (.'olltgnun'e  genlu*  cniild 
devise  to  give  s  scienlitie  result.  The  vuriitliuns  im- 
putable to  height  .ire  Ibe  following:  when  iheheiubt 
increases.  It  Is  due  to  the  augmentation  of  Ihe  lenglh 
of  the  leg*:  all  other  parte  diminish  proportionally. 
So  that  tbe  iieojite  aiu  not  far  from  wrung  when  tliey 
■ay  of  *  tali  man,  'lie  Is  all  legs.'  The  only  part  of 
the  body  |exee]>t  the  apeclal  meaaiires  of  Ibo  head  and 
face)  sensibly  liffeeied  iu  its  praportious  by  race  is  the 
Lnink:  it  Is  long  in  the  Catalans,  stiort  in  tlie  Celts. 
medium  in  the  Cyrarl. 

—  Tbe  oouncil  of  the  Academy  of  natural  sciences 
of  Plillodelphla  announces  that  Prof.  U,  Carvlll 
X^wis  will  deliver  a  course  of  twmiy  leetures  upon 
the  geology  an<t  nilneialogy  of  eastern  Pcnnsylvaida, 
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hfghmliig  April  ir^  nrrrr  itltomaU^  lecliin:  will  b« 
llSvMi  in  Uie  t)|i«u  air,  ot  illlTcivni  localitiot  "f  g«o- 
lo^cal  iiitvr«ai  in  t1i«  iieiglil'urliuod  ul  Itiv  cily. 
TJiMW  6eld-1ecturM  will  ulw  ptncc  on  .SsiUMUy*.  th« 
oxconlaiiii  n«cii|>]'inK  tlvr  it<vntr.r  pftii  »(  tha  itay. 
Tli«  final  fldiN^ciiiro  (June  311  will  inu  of.coHl  aikI 
r-li«  iiiacliodt  of  surfiice  niid  uiiil«rST<>un(t  mliiiiii;,  a« 
illutitralal  In  the  rici^borlinod  of  llniiTllnn,  r«iu. 
VIbIli  will  be  miult  In  tlif  iii[np«  I'fJMr.  Coxe,  «t 
lirlflon,  ;iiid  (■>  Miv  ll->llyw<j<><l  cullli^cy,  iivnr  Hainl- 
wn,  ivh«K  Ibe  t-tid  of  *  coAl>bwin  li«»  beoii  CDtti- 
[>Ivtvly  uiit'ovcrril. 

—  It  Is  liopoJ  llial  till-  next  uiiiiiisl  in«vt)iig  at 
the  N&liitiiiLl  cilucntloiiul  nwuclDtluii  of  Itiv  tTiilted 
Ststvi.  in  lie  linlil  In  iha  dapltol  buUdliig,  Mftilltuii, 
Wis..  July  l^lls  willlx?  tli«lAr|i(«E,cdui^>iioiinl  meet- 
ing PT«r  hnlil  ill  llii^  touiilry. 

—  Ad  cxIendKil  ci>iir-«  ii(  iiiJiilriiclliiii  In  Tiitncnlogy 
will  li«  given  by  Pruf.  n.  f;irvlll  Lewis,  at  III*  Arad- 
oiny  of  iiutural  sciencTs.  Pliiliulclpliin.  Uurliig  tlio 
COuiJiiK  nmiimn  niid  Wliili^r. 

—  Tlic  twu  iviiia.iiiiii^  loeturen  of  tlie  ixiiinw  at  frai? 
Incuiiyit  uiiilor  the  niiipivi-i  of  ihc  New-Yurk  ncuiltiiiy 
of  acioiii-it,  «i>r,  April  21,  ItrcRUI  dlMoviTiM  in  tliB 
|jr«lii9torlo  maiiiid*  of  Olii'i,  by  Vmt.  F.  W.  Putiiani 
uf  Cambrlilgu,  Mua. :  itjiil,  Miiy  lU,  Thn  siaclat 
npocli  In  NurCli  Amorica.  by  Prof.  U.  Carvill  Lvwit 
■>f  Pliiluddplilo. 

—  l>i:  I..  Wnlrlo  liai  jiiil  otiiuplel«d  lliu  wrpi^tion  •)( 
a  nnrrtisl  oloch  it  lliv  Viilu  nilkge  oils'- rvuluiy.  Ui  be 
u»i!j  ill  u  meaii-llmi'  *Uiiilani  In  IliP  horiilogicnl  work 
uf  tlint  liiilliiitioii,  Tlin  moinniRtit  and  prniluluiii 
nn  |MUU  uf  [li«  gravity  mcapeni'^iil  dock  Imilt  hy 
KIcliHril  Bund  (No.  ;{liT).  nnd  whldi  Iiud  a  plivnoiueaal 
revurd  uiidur  Tblr.  Elartniip  at  I.lvcrpanl,  mid  later 
under  Prof,  W.  A.  K<^g«r*  i>f  Cainbridgi^.  The-  rii»c 
fi'iim  l>r.  Waldo's  J<!tigii»  is  built  i>f 'cKtl-inni.  witli 
plaiiwl  bntkaiiil  from,  to  wbu^hari^tlainpcd  tlu-  plntc- 
)(lu«  doon.  'the  nwUrti  rax«  tettt  upnn  luo  tirlck 
piers,  wlilcli  t\tv  l»  the  helKlit  of  ttio  DiornmnMi,  ami 
intiitv  tlaliilily  lo  lh«  pvtidultuu  linipensiuii.  Tbi>r- 
nioitieit-rs,  a  barometer,  and  a  cup  of  talcii;  cliloridt-, 
an!  plncnl  wilLIn  ib*  raic,  whkh  can  bn  irxliaiialeil 
to  aiij  haroRier.rJL*  pr«8«ur«  dWryrI  i.y  aii  nlt-pnnip 
atlaclinl  to  iU  sid«.  Tin-  ciivaix-iiii.'ut.  anil  arc  of  vi- 
bniiiuii,i.'aiib<!obH'-rvedatidadju>iii-''lnitli  (lie gn-nteBt 
accuracy.  Tli«  dock  Is  nrectcd  In  Lhc  clock-rooni  of 
Iho  obterratory,  whirb  wm  >p«clally  biilli  ti>  Mcnrw 
nnilunnityof  Ivntpvraluru, 

—  During  ilic  wi-ek  from  Jiin*  ^  lo  July  A,  Inclu- 
•It*.  Ills  pro|iu»i>d  lu  itittitntv  a  «uinm«r  tcliool  of 
g«ology  at  Ibu  Ui^lawari:  Water-Gap,  MoTir<>«  county, 
Penii.  ThoM  doalrtug  to  Join  tbU  rlam  nhnuld  mako 
kppllcAlion  lo  Prof.  H.  CwtIII  I>«wI«,  Anulamy  of 
tiHtural  M'if  ■ii-i.-a.  Pliilodelpbia. 

—  In  tli«  nclalilMrbood  of  tli«  Pii«Tto  de  Toliulo, 
Madrid,  ihe  liianufaclniv  uf  artlltrUI  wlialnboiip  hM 
bvcii  slnrtifl.  It  la  madi?  from  Ibu  boriia  of  black 
cattle  and  huHaltM*,  It  Is  Mid  tlial  llio  factory  1* 
provided  witli  all  rni.rdvrn  inipravvin«nt*.  Mid  Uiat  11* 
pnidact*  are  alivady  cumpcling  Bun^mfutly  witli 
similar  artlcla  whicb  are  imported  from  abroad. 


—  Tlin  Sngtnrer  of  Feb.  I  give*  a  tvry  i-iuy  practi- 
cal luggfition  for  pwrnmluB  llip  tioilnrrfxplonlonii 
wbii'b  occur  iM)  freijui*nllv  in  i)i«  eiirly  morning,  whila 
Uie  boilers  n re  being  fired  up,  after  aUnding  witli  lire 
In  all  night,  and  the  wat«t  on  tlie  *iminer.  II  iit  sui*- 
grmril  ibaia  l[iile»lr»nd  cold  wawr  »hoiild  be  forceil 
into  Ibe  boiler  before  vigorous  fire*  arv  niadi.',  *a  an 
to  impart  some  air  to  the  waler.  and  lessen  1(»  snper- 
hcBled  condition. 

—  Tlinii«w  Sydney  paper.  The  AualntUan  f/rajMe, 
is  illuatrat«<1  b,v  [y|iDgi'aphlc  ctelilng*  on  glnu  pta[«« 
in.ide  by  (he  pruce-»  of  Mr.  II. .'«-  Crocker.  Tlie  vrlt- 
iiig  or  drawing  in  executed  with  a  resi-t  crayon,  niailn 
of  a  ivMxy  matei-ial;  and  it  need  searcely  be  Kaid  that 
hydrotluorlR  acid  la  iiaed  aa  the  ricbing-llnid.  It  hai 
been  niJticed  that  tbo  tendency  to  undprcuiiiiig  U  re- 
markably luiall,  no  ilial  no  prvcaittion*  *n  mqiilrml 
bnt  an  uccaainiial  siopping'Out  of  llie  finer  pariK. 
Tbn  glaai  pialc«  am  cpmenlcd  dnim  on  nielal  blocks 
for  ntQ  In  the  printitig-ttMcbliin:  but  It  1>  not  stated 
liuw  the  el«iiring-oul  of  large  white*,  and  ilit>  tnrning 
of  ihe  liluck*.  urv  elTectcd.  It  it  said  that  llie  liiveiilur 
originally  Inlxndcd  lo  print  from  •lecirolypen  lak<Mi 
from  the  glaiu;  but  tbli  1>  found  unnccrunry  In  pntc. 
lice,  NK  [lo  incuuvenience  ia  eauaed  by  Ihc  u*e  of  tlie 
glafs  itself  in  the  priiiting-pr«)kS. 

. — H,  Poincari!  has  betn  InvwttijBttlnB  ihc.  piiysio- 
logical  aeUon  of  petrol«iini-vapor»,  and  givea  lila  iv- 
(Ulltln  tli«^<>urfiiiI'(i-;)Aiirni<ief(<l<Ir  eAeniJe.  vii.SiXI, 
He  fuuiiil  tlial  mi  atrmmpher^  charurd  with  petroleum- 
vapors,  such  ns  in  respired  by  wurkiiien  ongnged  lu 
the  peiroteitm  indiulry.  prored  falal  lo  k " '"•*■-? I B" 
after  perloilt  of  (ixiiosiire  of  from  one  to  two  yar*. 
Doi;>'an<l  rabbita,  under  •iinlUrtmalment.  in  an  i  tested 
languor,  and  los"  of  appetite.  Tim  wnrk-poople  tlicm- 
selve.i  euniplairi  only  of  an  iriilaliuii  of  Iho  m«m- 
br*ne  of  the  no»e,  ■ml  lieadnche.  It  is  Dev«rUiel«>a 
evidnnl,  tli.at  prrrauibi:>a  ahould  be  olwermd,  to  pre- 
Tent.  as  luuvli  ai  puaslble,  Ibe  r«*piriiUon  of  tlieie 
vapors  by  the  huinau  nibJecL 

—  I'lie  fourth  part  of  the  transact  ion  a  of  the  Ottftwa 
llebbnaturaiii^lt'  club  allows  marks  of  uuuaual  ac- 
tivity on  th«?  pari  of  »<•  small  a  ancicly  (one  hundred 
iinri  Ibirty  nieinbi^rs),  priming  r#|")rl«  of  no  lew  than 
six  dillercnl  bronrhes.  The  scientllic  papers  ai*  vory 
fitly  concenicd  innally  with  local  natural  history. 

—  Sixtr-nint  species  uf  bulterltira  Aro  credited  U> 
Maine,  uid  briefly  dtscribcd  b>*  Pnif.  C.  II.  Fcniald 
IQ  a  papar  «f  lUU  pag**,  appended  lo  th'-  annual  report 
uf  the  Stale  college  of  u^cricultnrv  anil  thi-  mecbanle 
aria,  at  Oroiio.  Me.,  for  [$>&. 

—  The  csnalogue  of  star*  prjtparcd  Iram  ofasem- 
tion*  at  Ibe  Glasgow  obtervalory,  extending  over  thn 
yean  IMh)  to  lA^l,  has  jiut  been  puUiahed  by  I'ro- 
fMMr  Kub*rt  Orant,  the  Koyal  MckAy  having  coii- 
trllmtwl  largely  toward  Ihe  i>xpenM  of  printing  from 
ibe  govemnienl^gnrnt  fund. 

—  Mr.  W.  Malhieu  William*,  iu  hi*  usual  MlViiM 
notes  fi>r  Ilie  GmUeman't  magiaint.  meoUuna  an  in- 
geiiioiis  H|ipl!caiii>n  of  flxalie  add  by  tjktur*Ung  Mol- 
ting paper  with  it.     The  bluUliig-paper  will  then  not 
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only  mbmrli  th«  pxwatof  ink  (rum  a  Uol,  bul  will  re- 
move Ibeblol^togvlher;  pn>Tldcd,altniyi,ilielnlcbc 
or i)ir  olU-fiwbions']  kliid,  uiiirIsciI  with  Initlgo oranl- 
litip  polor.  Siicli  blaUiit^-pji{)t>r  ru»y,  lioweirr,  (Ivnl 
trllh  lijcimlun-i  as  wrll  u  blots:  IhU  is  one  ratHMi  (ur 
iiaiiie  t  lip  ink*  Ilmc  aro  not  entirely  tlqirndcjit  upon  ihv 
imii  salt.  Oxalic  aciil.  linwcver,  la  not  wry  itwijc-nrti.* 
nit  amnanaot  fmuil.  Bi'i>iii£  Ihat^ilrni.'ouf  Ibv  wrlilng, 
or  the  blot,  rviimin*;  anU  this  niay  be  brought  out 
axaiii  imofiill  legiliillly  byaildlngferrocyanl'lFof  po- 
tmuliiiii  i>r  gallli^  u<'ii|. 

—  In  hi»  Icnliire  givcii  iu  Lmiilon  iiii  liijn«<'«lraiii. 
l•9l^,  Capt.  0;xltifii  itrvw  allfiitiuu  Iu  the  tutaiMinn  of 
iiiire  In  ihe  organic  ivDiiliiii  in  ihe  lubaoil  of  oW 
cUEt»  anj  villiifi<>.i,  'I'lie  well*  of  Delhi  wirr  at  one 
LiIl^e  i-'oTiipIirtcly  notitiuniuatvd  Ihervb) ;  aiiil  there  niv' 
nuiiy  (a(-uir>e«  of  tiiti]wirc  in  latlin  ulioae  iiup]>iict 
are  ili;rivi.-il  from  itifs  »oiirfio.  During  the  Kni^iiMi 
bluck'cle  of  EiiropRair  [>uri».  Xupolniin  I.  prDriirrvl 
111*  nlirp  for  giinpuwiter  from  iIil'  biiIhuiI  of  I'arin. 
TLe  Kn;iinrir  rL-marfc»  tliat  ilic  convctalou  of  aiiten- 
lora  iiilo  c]i]ilotive  iiiiiti>rl:il  I*  mnre  obJi^Uoiinbk- 
Uiaii  !})iak«peatv'>  iiltJiiiale  InlK  of  Cuimr.  — <o  '•riip 
t,  hi>l«  to  ki-cp  lite  wind  away.' 

—  Till-  IVorsljIptiil  i-um|]uiiy  of  groncn,  one  of  tlic 
old  I.oiiilon  pjllili',  liM  rnitowfil  a  prli«  of  n  tlinii- 
«aiiil  jioiuidB.  to  bfl  ufTiTi^il  utivi.'  In  every  four  jeu^, 
and  to  be  awarilcil  for  ilie  .lUuovcry  of  any  proof  willi 
rctcani  lo  a  «iibjei:l  in  ixitiiii'i-lloii  wllli  •anitary  ser- 
viue  iiamiMl  by  Ibe  c!uriL[iany.  The  ni-al  essayi  for  tbis 
dlMOTcry  prisp  which  li  to  be  oppn  to  unlvitriiol  cow- 
I>«titlnri.  Ilrltiidi  and  furviun.are  lo  bi^«»iitln  by  Doc. 
31,  1S@«.  Ibe folluwiu^ problem  belui;  the  leit:  "tb" 
dlieovery  of  n  meihoil  by  which  llic  VACciniim  eonta- 
gtum  may  lie  eiiUlv.iieil  apart  from  the  nnlnial  btiily, 
In  aome  lueiliuui  ur  iiii>dia  nut  otlivrwiie  xymollc;  the 
method  l<t  be  such  lliat  Ihe  contiK'O'u  "">y  be,  by 
ineani  of  It.  niiitiiplleil  to  an  Indellulte  extent  In 
»iiccfMiv«  (■•neratiiihi,  aii<l  tin'  pnnluci  after  any 
number  of  iiieli  ueneraiJoos  »liiill  (>o  fur  na  can  with- 
in the  time  b«  tealiHl )  priite  Itielf  of  Identical  potenny 
with  *Iandard  viicrlne  lympli.'' 

—  Tbe  meiDoriiil  tablet  to  Elllin  Root,  )at«ly  pro- 
(Mior  of  maiiieniaclcx  and  phytic*  In  Araherxt  col- 
le^,  Slid  wblcli  was  dMtroynl  in  the  burning  of  tbe 
Walker  Hall  two  years  iigo.  hu  recently  lieen  restored 
to  its  former  location  in  the  philoiophtral  Icdnro- 
room   of  tliat   building.     The   Inacrlptlon   reiuts  aa 

follows :  — 

■^f*  aRvtiKir  or 

KLIHf     ROOT. 

I'aorKHoB  i«  Till*  (loi.t.Rux  rnn  mi^u  ikxbi. 

Born  Dlvd 

Sciii.  It,  IMS.  Dh.  I,  lUO. 

JutK  IMS.  natund  frain  ih<  fin  at  Hai«li.  IBSa.' 

Tliis  niemorUI  wa«  ori^iially  creeled  in  June,  1881, 
by  the  graduating  i')a»  of  tbsl  year. 

—  The  Saeoniit  tocWU  lU  Tcylrr.  of  Elarlem,  has 
aflered  «^!n  iu  eoM  medal  for  a  Mtlif^ieiory  easay 
"to  tnrtilnh  a  critical  itudy  if  all  that  h»H  been  aald 
tor  an<l  Hjc^ln^i  •|ii>uiani!ouB  gea«ratiuii,  (■•peciklly 


during  Die  laat  twenty-Ore  yean."  Tbe  coiuiiriliit 
eany*  ahould  be  aent  to  tbe  vwlety  before  the  Iil  of 
AjK-lt.  I  SAC 

—  Ily  a  happy  accUant,  JUU  at  a  plan  for  a  topo- 
graphical fturrcy  of  ManachtlWItt  U  being  cnolderad, 
the  dincoTcrr  h»*  been  made  of  tome  original  nn> 
publljbed  doeum<rnt«,  relating  to  the  former  geudetlc 
sitrv«y,  by  Unrden.  Oii«  l»  a  letter  of  forty  p»ge», 
adilreHteil  to  the  Hon.  Tlieophllun  Piini'>ti«,  tb«n  cliatr- 
iniii  of  llie  joliil  oonmlUee  of  tbe  k^lalurv,  in  which 
Mr.  Ilordcn  review*  the  whole  matter  «f  the  stale 
nirvey.  deaerlbiiix  la  »  very  ilmple  mnniier  the 
nieUieds  used  and  llie  reautts  obldincd,  :itiil  conclud- 
ing wtlh  a  deiidled  ilatctnent  of  the  expense  of  Iliti 
work  from  I^Hiio  l.'UI:  theotber  iaapnper  nddn'ued 
lo  the  Aniertcan  iicadeniy  of  aru  and  tctoncM.  dated 
AiiSKM,  I8U<,  in  which  is  described  In  Kn>at  detail, 
accompanied  by  carefully-drawn  plate-,  tlie  basp- 
ineasurlng  npparalui.  d«vl»o<I,  conairucted,  and  iiM<d 
by  Uonlnn  in  Tneiiiurinn  the  ba»e-llno  In  the  <'oii- 
nvctlcut  valley.  Tbe  vorkdone  with  this  appRratn* 
waa  of  the  nioal  nccnmtc  eharaetcr.  tbe  difference 
lietnecn  two  measure  men  is  of  a  line  over  ?«veii 
miles  loni!  beiiiK  l<«t  (ban  a  ij  Hurler  of  an  Inch.  Tbla 
paper  mat  never  sent  to  i)i«  ficademy;  bin,  after 
various  wunderlngi,  b»ih  have  reached  thr  baud*  of 
Professor  Vouof  tli«  AI.i^wiclinset.IsinsEiiutcof  Iwli- 
nology,  who  hw  prveenlcd  tliviu  to  Ihe  a«ndcniy. 
It  I*  10  be  hoped  Ibat  Ihe  academy  will  print  them  In 
full  at  an  early  day. 

—  Messrs.  Henry  Edward*  and  S.  Lowell  Elliot 
annoniiL'e  that  they  will  puhlinh  from  lini<i  to  time 
indepeudi^nl  monographi  of  Kortb- American  1/epl- 
■loplein,  with  colored  llliis[mllons.  prepared  by 
ditTerenl  .\mcrlran  wntoniologlsis.  Ten  ate  already 
announced. by  Dr.  A.  S.  Pii'-k.ird,  McMr*.  Holnnd 
ThdXler,  Eu^-ene  M.  Aaron.  R.  M.  Strelcli,  W.  11. 
Edwarda.  B.  Neumogcn,  and  tbe  fulhereru  of  the 
cnlcrptlsR.  They  are  to  be  pnhlliihrd  at  onlyi  sli|;ht 
.idvance  npun  ibe  ni'tuiii  cost. 

—  In  view  of  the  contmunlcalloit  by  Dr.  Itrailner 
to  the  Academy  nt  natnnil  ackncea  at  PlilliideipbiH, 
reported  on  p.  *H  of  Stimrti,  a  corroapondenl  fnun 
Newutk,  O.,  warns  ns  that  any  Inscrilwd  stoiiva  lald 
to  orlgtnalo  from  that  locality  may  be  looked  n|iun 
as  certainly  spurlnno.  Vears  ago  rerlnin  parties  iu 
that  pl.ice  made  ii  biinlneM  of  man nfaciu ring  and 
biiryiniE  inatTihcd  stones  and  oth<<r  ubJcclH  in  the 
autumn,  and  exhumins  Ibein  Ibe  tolloniug  sprinjf  In 
the  preaonce  of  Innocent  witnesies.  Sonnr  of  tlie 
partlu*  to  these  frmidK  afterwards  coufesnnd  lo  them ; 
and  no  *uch  objecls.  excepUnm  sucti  as  were  spurloiM, 
bate  ever  been  kiionn  from  that  ri'siiiri. 

—  Mr.  Wlnfrttd  A.  fiicorn*  proponea.  If  a  sufficient 
number  of  subscript  Ions  can  bi<  prueur^d,  to  pnbtliib 
at  Amherst,  Mass.,  under  the  auspices  of  the  Maaaa- 
ehiisctts  agricultural  eollRgc,  u  scientific  journal,  to  be 
devoted  excluilve.ly  to  the  iiitere^Uot  natural bjstory 
En  the  atate  uf  .Manaehusetls,  and  Ut  be  called  Ihr 
Sullettn  (/  the  na(uraf  hUlorv  'i/"  fAe  iita(e  o/  Mat- 
tadiutetu. 
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—  AmoDc  Mteut  ikatlii.  w*  noilo  Uiom  of  l>r.  J. 
W.  Otntl,  protrMor  PiBOriliis  of  pliftics  anil  n»lli^ 
nialicd,  at  (inn.  Vte.  tl.  IS^%  io  bh  ctcUlMli  yuar: 
Cb.  n.  Mnrrillvlil.  Jiui.l.at  Hove;  ProtPMOr  llrnittDu 
Sctik-cel,  ilirrclor  o(  ihf  miurmn  ol  l>yil«ii ;  Prt>f. 
II.  C,  BergliDUt.  Ilir  iritll-kaowii  KMignii>ti<>r,  In  bif 
elKUly-«Ft«nib  yim.t.  al  Slvttin.  Feb.  IT;  gultitinu 
Sella,  prnRiileiitoI  Iliu  Artailcmiei  <i/.i  tinrt-t,  u  Itlela, 
Munh  14;  Hiid  Dr.  E.  llohin,  tbn  |[coir"l'ti»r. 

—  M.  A'tftuia,  uys  Ibc  jf  fAcooriun,  bo*  tucc<UK(uU]r 
o(t*bli>btfd  Mil  npUi-Jil  toleicrapb  bMueon  the  ialond* 
of  Hntiiilliu  milt  K^iinimi,  n  liUunce  of  l»u  hunilml 
mwl  forly-llvc  hllotncire*.  Otwcrvi-ra  In  JUiiriUii* 
f!in  r*4il  Uic  ilsiinl«  nlrliout  ilifficully.  au'l  tb*  ai- 
rangcmetili  for  kuiiuonoiiig  cjrclonei  arc  In  procus 
of  c«in|ile(l<in. 

—  RiinU  lia*  tiro  poliir  tUliaiu  mi  Wcypredil'* 
plan, — otiCNt  Sai;a9ivi'(lh<;  mnutli  nf  i.h«'  L«na|,  aod 
tha  oilier  at  l.ltik  Knrmskiily,  M-iller  Bay  (the  wwl 
coast  of  NovalA  /i>iiilla).  AucurdiilK  U)  the  talnti 
iiBW*.  wlilrb  li-.  as  may  be  uiiil<rniioo<l,  «low  lo  reach 
Si.  P«tcnliurg,  Uie  I.i'na  (talloii  wan  In  f^d  conill- 
tlQD,  and  I*  t«  b«  conUnocJ  uutll  July.  t^SI.  Tbin 
the  •tiitlon*  wbicli  are  iiio»t  tiilimilitig  iitii]  most 
dlfncnlt  (■■  rvnoh  (tlic  I^na  anil  Lndy  Pmnkiiti  Diiyl 
wllJ  hniv  lb«  longnt  mmrt«  of  nlitirvntloni.  Thi- 
>'«va[U' Zvmlia  acallon  hu  flnl*li«<1  It*  nl-isirv.tiinnB: 
aiidlbomvmbcr*,  cotiRiatinitof  l.iput.  Arnlrejsw,  Mid- 
■hljiman  H'«luiIkoitBky,  Un.  Grin«wp[xhy.  Krlwo^- 
kaya,  aorl  •ntmpn,  h«vi?  rctiimcil. 

Lieut.  Andrejc-ir,  In  a  turiiii-o  licfori'  iIid  (Ji-o- 
grapliical  locirly,  enie  ih^  followiiu;  tuoli  hi  r««ar(I 
to  (III.'  tlalimi.  Tbv  liitiludv  ot  tliv  alalSnu  was  il»- 
tctminwl  by  oliHvrvutlou  of  the  »mi  ami  lUn;  the 
loiijtHiiiJiL-.  bydoubkchronnnu'iorroiiipKrlflon  iHilwaan 
KaniLikuly  Biid  Ardiaiigitl.  Thr  obwnalioim  cviii- 
jirltnl  hourly  iviuliiic  of  tl»  niiigiiL'tit  xnil  uivUot- 
oingifM  iiiHtruuiuiita,  villi  more  frpquciil  I'cniliriR  of 
the  foruirr  nu  iIbIpiI  ilnjs  iiid  iIuiIiik  m^iGiivlIc  >Iis- 
lurbancpn.  The  rvviillH  hatv  ii'it  jtt  Imuii  cakii luted. 
Svurvy  wa»  prvvuiiivil  by  eneroiiii!  uiul  the  lue  of 
good  fmli  foud,  mid  ihe  hcAhhot  all  waa  ifnod.  The 
deuh  uf  oiip  iH-amui  liajiptiiied  iiiidvr  trr>ioewh*l 
•tntitEedmiimt(anre«:he  dJBappt'srtd.nnd  after  lone 
■enrrh  w»»  found  undrvuud.  In  ibo  »iio«'.  with  hli 
{'K*  fmieii.  Tboy  wore  nnipiitnlril.  biil  hi-  illod  >oon 
after. 

—  We  have  already  referred  to  tlip  ohiwrvaUonii 
of  LcMiir  in  rrK«rd  to  tlie  diaracler  of  llifi  valley  or 
ilopnutioii  which  bail  bven  repu^lej  a<  lui  anvieni 
ehanncl  of  the  Oius,  aotilh  of  Khiva.  From  linlu 
lelietni  be  turned  to  the  eiulwanl.  to  Kavahll.  on  the 
Auiu  Daria.  and,  aceordin);  to  letlnn  Jiiit  received, 
found  no  iraflr  of  my  aiiclent  river-lieil.  «en.  Sleb- 
nltiki  and  o*li«r  explorer*  of  IbU  region  do  not  accept 
an  yet  the  opinion  of  LesMir  in  thin  parllrular. 

—  A  very  Inlerealin^-  addition  to  ili«  mnllux*  of 
the  United  Sia|«i  I>  maile  by  Sleanm.  wliu  deecribe*. 
til  the  /VocTfrfi'iiiM  of  Hi*  Philadelphia  aeailcmy, 
Pyr^la  uevudrnilt,  from  •peeiwetn  ohlalnnl  by 
XewMrUrkcand  R.  K  Pnli.  at  I'yranild  aixl  Walker's 
lake*,  Neva-la,    The  »pecl*.«  U  fuiutd  lining  In  Uie 


depth*  of  the  Ukea.  aud  fiMtll  oii  ilie  shorn;  but  tlie 
irpecinien*  coiteeted  all  appear  to  hare  beeo  destitute 
of  ibe  loft  pans,  for  whicii  renioin  tlie  gcntrle  reln- 
ilnni  cannot  l>^  uid  to  he  dellniiely  Mitled,  thougli 
i>robal>)y  correctly  ituinUed.  A  fossil  slietl  liad  prr- 
vioutly  been  deierlbnl  from  the  post-pliueenK  of  Uli- 
Roi*,  by  Wotf;  but  Its  aifinitlc*  maybe  uid  lobe  very 
Imperreclly  deiermlne'l.  'Ilic  Identlly  of  Tryonla 
clalhnia  S(ni.  with  .^innic(>!apri>Kisi>l  Uoulil,  wblcli 
Mr.  SlcaiTi*  «emi  to  comider  as  umlouhted.  is  ili-- 
scrvins  of  furlhfrr  lnvi!*tl{{atian  at  lewt:  oi  in  rnauy 
thousandik  of  the  latter  we  have  nerer  tf^n  n  spcel- 
tueii  of  Tryuiiin.  or  any  appn>iliua{i<in  tn  one, 
jtiili,-cd  by  the  standard  of  SliiiipBon'a  original  speci- 
mens and  fiBiimi. 

—  Profrssor  Boyd  Duwklni  reports  llie  dUeovery  of 
a  skull  of  ilin  mutk-ox  {(ivlhnt  morchiUiisl  in  the  fcir- 
est-hed  of  Triminithani,  near  t'niinor,  — a  f>irmalloo 
which  is  hdiuvtd  to  he  terUlnly  pret;'aclal.  Tike 
dlicorrry  t»  ooiuidnn-d  to  add  lo  the  evidence  IbM 
the  glacial  e|ioch  docs  not  repreicnl  a  condition  of 
Fiivtrunuienl  HSparatlni:  two  distiiicl  faunas. 

—  The  agricultural  and  inorbanietil  college  of  Texas 
hss  liHiied  n  bulletin  III  which  it  calls  attrritloii  lo 
the  need  of  u  uiurL'  csretul  study  of  tlie  asrlcnilunl 
neceadlies  of  iliv  stair,  and  offers  the  adiaiilajtes  of 
the  collese  for  anal yics  of  Wis  and  fertili/crs.  and 
enporlnients  on  mothortR  of  feeding,  on  thegnuHS 
siiilahle  lu  Tesas,  etc.  A  special  request  Ih  msde  for 
samplei  of  wool. 

—  It  Is  siaMd  thai  Senhor  Aiilonlo  Loprs  Mendos 
in  about  lo  undertake  an  !iiii>orliint  study  of  Ibe  Am- 
aium  boslii,  including  thi-  inuiii  river  and  lis  aOluents 
to  their  wehlrmlDoit  extension. 

—  Vols.  V.  and  vl.  of  the  census  reporis,  eom- 
prlsliitf  lh»  n-iwrl  npon  col  too -production  by  Prof. 
£.  W.  Uil|;xrd.  hsve  just.  IssiiPd  from  the  gOTcrnment, 
prinilng-offlcc.  These  volumes  contain  respectively 
914  atid  SiK  pnKRS,  and  are  aiuply  Illustrated  with 
maps  showing  deimily  of  cut  ton -prod  iiellon  and 
eUtsti  of  >ai1>i.  Tlie  grest  decree  of  attention  Kiveii 
lo  this  hnneh  of  agriciilture  by  the  census  is  amply 
worrniiled  by  the  Importaiiec  of  Ihii  indiulry.  the 
product  ut  which,  during  the  census  ycsr,  was  valued 
nt  nearly  1300,000.000.  A  hnppler  selccilon  tlian 
I'nifnuor  Illlgatd  for  carrying  uti  tliis  investigation 
probably  could  not  have  been  made.  Ilia  long  Study 
of  Ihe  ueology  and  uillt  ol  the  lower  MlsslMJppLj 
Blat«,  with  the  uKi'h'ultiintl  mrthoils  practlseii  UwroJ 
enabled  him  to  bring  lo  this  work  a  rast  store 
knowledge  which  wai  directly  applicable  lu  the  sob- 
jeet. 

The  report  is  In  two  parts.  The  Bnt  contains  a 
chapter  on  the  genernl  subject  of  coltoii-eiiliure  lu 
tlie  Vnlleil  States;  an  extended  table  uf  ineasu 
luenla  of  cotton  nbre  from  all  seclloiu  ot  the  cotton* 
belt ;  a  chapter  on  the  use*  »t  coit^in-sccil  snd  cotton* 
seed  oil.  and  on«  ujion  soli  IntMligatloiis.  The  body 
of  thi*  part  Is  takru  up  with  the  detailed  report  upoii 
col  ton- cut  lure  in  the  sinlesof  T,ouislana,  Miulasippi, 
Teniie»«ni,  Kentucky,  MlMonrl, Arkansas,  and  Texas, 
and   Indian  T*?rritory.     Part  IL  consist*  of  similar 
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rppiirli  iipnn  AUlMinn,  Klnrliln.  QeoTKlk,  Soiilli  Ciin>* 
Uli»,  NriMli  C«rut!ii».  ■M\il  Virginia.  Ail  nflivnillx 
I"  part  ii,  cDiiUiiu  uutvs  ii[H)ii  CulKonilii.  L'tsli, 
AilioiiN.  mid  New  Mcilcn,  rminldiTcd  in  rclaiiun  ti> 
ibrlr  p(iMll}IUile*  lu  rotlnii-prniliicliis  *I*Iri  or  Icr- 
n[uri?«.  Of  [lime  d^iuil^l  reports,  Profn**»r  llll- 
i^nl.  betide*  plmitiini!  uikI  Bupvri'Jsiiiic  all.  «r<>l« 
ilioBF  upon  Loiiiaianii  mid  &Iis<4ulppi.  niiiJ  ilie  n-<''-« 
iigHin  CalltiirnlA.  eAc.  Tn  I'rot.  li.  II.  I^^oughridgi! 
wero  fiMiKue'l  lliuow  iipi>n  (ieuritlK,  UiMtntiri.  Arhnn- 
81$,  Ti-xH«.  and  Indiuii  Turrttury:  lu  Pruf.  Jhiiih* 
M,  :^«fl(ird,  Keiilxitky  and  TeiiiiPMee;  lo  Vt.  E.  A. 
Smlili,  AInlinniH  mid  Florida;  ivlillc  \'Tot.  W.  C.  Kerr 
ooiilritiuleil  tliv  reiHirts  ujufii  Nitrlli  Carolina  iind 
Vicsiiiiii.  nod  Al^ijur  Harry  Uajuuiuiiil  lliat  upon 
Souib  Cnroliria. 

All  ilifip  (iniQ  raporu,  wllli  tlic  cxr(^>tloii  o1  IbtA 
relailhjt  loSoiiili  (.'iirolitui,  are  upon  Ihr,  tmnn  pimi. 
Each  ojntiit  wi[ti  tsbli^a  of  the  leadiiiu  n^rii'iiltuml 
ilailitie*  of  ilie  state.  Tbi-ii  Uivi'i.-  Cullowi  n  iltucrip- 
ti<>n  of  the  (npoKrophy,  i^llmmc,  ami  miIIh,  wIiIi  nu- 
incroiis  a(iHl;«e«  of  r1i<-  Nitlor.  —  a  iiibji^ri  to  wblrli 
I'lufeMor  Uilgani  is  (Ii!|>u8ed  li>  itltHcli  jtrenl  liupur- 
tani^c.  Tliti  U  (ol1on*i.'il  by  :ti;riciillural  d(.■^L-riptiu1lI 
of  till'  n'versl  coiintlrv,  and  by  ciilturnl  and  pcoiiotnic 
deiKiU,  wliicli  lire  (lerivnd  from  an*w«rt  to  tch<idvil(T 
c]iiri:iunB. 

The  ri-port  upon  cBcb  itnle  ii  tollowodby  luiiiidex, 
evidriiily  witb  Ibn  Inlrnllon  of  making  a  tepnrMe 
1h«u«  of  fiiirb  regKirt;  anil  lli*  enlim  nport  I*  ctoMil 
Willi  a  very  i;otupl*li!  swierxl  index. 

—  Mr.  (juto  lijiuiiv,  a  Japaneiu  uludriit  under 
Pmfei»or  l.«uol>art.  ha*  rfcriitly  aubtnltted  n  dliaur- 
latloii  lu  tlip  L'rilvprally  of  L«lpxlj(  (or  obtain  lug  tho 
de)cn-e  of  I'li.D.  Tliu  Jiiil;jiii«]it  pa»»'«i1  by  (be  ex- 
aminiiis  eoiiimiUef  was.  "  Di»*eriaiio,  eui'e^iia  — 
Ezamltiiillo.  >uinmu  cnm  kixU."  Mr.  lijima  hu 
miD  Ilia  dfKrm  wlcliiii  two  yi^an  (n>m  Ibn  ilmc  of  bii 
arrival  iu  U«niiaiiy.  KCiideiila  usually  reiiiiirv  froiu 
two  to  tbr«e  or  mor«  years  to  ncuuinpliidi  Uie  taiue 
«nd. 

— Tlip  Johm  nopkin»umvpi»Uy  pirciilnrfor  Miirtb 
prfiiliian  uniiinal  niitnlicr  of  idun  title  notes,  ab*tnuMi 
of  pjipi'r*  n'iuJ  befi>r«  tlie  vnrlniii  auocUilons  to 
nbich  the  fiL'live  lifei'ttln^uiiiver^livbaHKivenbirtli. 
It  nolc«,  nUo.  ilie  forrautioii  of  n  new  ari'lipoloji-ical 
koclfty,  and  of  Ihc  piirchani  ■>(  a  con*i[ieniblc  Tnlncra- 
lo^cal  oil  eel  ion,  whicb  lia>  IxM-n  placnd  In  ebar^c 
of  Ibe  aitoeiale  in  mliieratiifcy.  Dr.  G.  II.*AVil1laiMt. 
Kxtraeti  atv  girpti  from  Dr.  UtLrlHretl't  addrr<i  on 
ph;i>lcn]  culture  at  tlie  opening  of  the  new  i;>'innii>liini 
latt  Doceinbar,  and  o(  a  Icetnre  on  iIip  Influence  of 
Athletic  e*i"i^4  01  tireRk  nri.  by  Ur.  ^Valdttelo  of 
Canibrid^*.  En\i.  I'liins  aiv  priritud  irt  the  new 
cheffileal  lalioratory.  and  luinouDCcincnts  ure  mad* 
of  a  wrie*  of  fltlren  Ipctiiri-i  on  elouienl  atelieolosy, 
now  Juit  eloMHK,  by  [ir.  WalilMeIn,  Priif.»!Mor  (illd«r- 
iilMtre,  Dr.  Eiiienun.  and  MeMft.  Clarke  ami  Still- 
man.  A  aimllar  related  wriBi  of  nlxteeii  liislorical 
laciarv*  on  ehcmistry  i«  in  prosm*,  participated  lu 
by  un  pPrMti*. 

—  A  n«W  ■pedes  of  tr\p-door  ipldef,  a  upcciu  of 


('t«iilia,  1>a*  bMn  itlaoovsivd  at  !>ai>  Joaf,  Cal.  Tlie 
coinniorf  tlioii^h  littl»-kDo«n  apeciea  o(  ■oulhern 
{'al!(oruia  i«  known  at  C.  ealifomlea;  and  lit  trap- 
door nest  Is  luually  placed  In  inuM-iima  bi-slde  the 
tarantula  {Mygale  llcttlxll).  and  crroneouBly  tabelM 
MJi  ttir  i.irantala'mnt.  liiiaiwpuiarerror.by  wliieli 
dealeii  in  eurloaities  gimerally  proAt,  U  *tiai>g«r, 
tiiice  tlie  iBnintula  Is  iwually  too  larsn  to  enter  tlie 
noHt  <it  Cicnlia,  and  Ititolf  makM  ii<.<  tiest.  uccupyitig 
cr«vicea  in  tli«  grwind  or  undtir  stones,  splniilnji  a 
tiinnti  web. 

^  Tlie  Dosion  aoclpty  of  natuml  bisiory  anii<'Uiii:ea 
tbal  IbA  acislda  labontory.  at  Aiiiiih^iu^im,  Mas*., 
will  be  open  to  MHd«iit»  duritut  tbe  fuming  sitmnirr 
fnnn  Juito  20  to  Sept.  ).  Tbe  piii-pose  nl  Ibt  labo- 
ratory 1*  to  afford  opitortiiiiliie*  for  the  study  of 
lli«  derelopmciiT,  nnHlomy,  and  habit*  of  enniiiion 
types  of  marine  aniinali,  under  suitable  dlmetloii 
nndadvii^e.  There  will  benoattcmpi  to gU'e  lectures 
nor  any  ataled  cotiMCs  of  liisttuclliiii.  Tliotie  who 
hure  liail  soiue  experience  In  u  laboratory,  otbn  hnVB 
ntleniied  practical  leswins.  or  ulio  baie  Inugbl  In  the 
Kbools.  are  sufllclently  qunlllleil  lo  ni.ikt<'  u><e  of  tbis 
opportunity.  Tlie  work  will  li<.'  under  the  itnmeOiute 
ear*'  of  Mr.  J,  S^  KIni:)lej  during  June  niid  .lulj, 
anil  Mr.  B.  II.  Van  VIeck  during  AiiguiL  Applka- 
lion*  should  be  addreueil  to  Pr«fe>si>r  Alpbeua 
Hyatt,  Uoaton  aorlsty  of  natural  history. 

— Kobui  Is  the  nam»  of  an  aiiclenl  iiecmpollt  In 
tbe  Caucasus,  explored  by  Cliaiilre  In  ISiil,  and  said 
by  him  to  be  the  most  interesting  In  that  region.  In 
I SOe  a  Hood  took  away  a  jiart  of  iIia  hill  of  Koban: 
and  Ihu  owner,  i-ine  Ka'ioukofT.  an  Osiele,  dIteoTerrd 
alonj  tbe  portion  of  Ibe  hill  left,  lioiie«  am!  objvcli" 
tif  inet-il.  Finding  tliat  tbey  were  ni>I  ic'dd,  he  sold 
them  Ti>  th«  niii*eum  ot  Tlllls.  For  several  years  tbis 
site  bus  been  du|;  by  local  Nicbeolngliis:  and  tn  I!4<:! 
Cbaiitre  commenced  a  i}-itetnalic  exploration.  Ko- 
han  \i-  a  Hitle  Ossete  village,  tbti'e  ibousaiid  inetrt* 
above  sea  level,  on  Tagiumr  Mountain.  Ihirty-llre 
klloineires  distant  fniin  Vlu'likawkaz.  The  nerropiv 
lis  occupies  two  hetlai-ej.  Traiuvetse  ditebe-  from 
one  to  three  metres  dcp  dlseloied  Iweniy.Iwn  si'pnl- 
turefi.  !>iniple  inhninailoii  nlihout  liM-iueration  hail 
been  the  iniHle  of  burial.  The  cotlina  were  of  plank 
or  stone,  and  were  not  oriented.  The  bodlea  lay  iloii. 
bled  up,  and  on  the  right  side.  More  than  tlireo  Iboii- 
sand  objects  have  been  recovered.  mo»lly  of  bronie; 
of  these,  Cliantre  s«ciireit  sixteen  hundreil  and 
ninety-seven.  The  list  includes  articles  of  the  (ollnt, 
arint,  and  utensil*.  Tbe  origin  and  ibe  antliiiilty  of 
these  objects  arv  alike  unknown,  a  diversity  exi^tin|c 
between  the  eontents  of  tbU  and  utber  cemeteries  In 
the  fame  region.  Etbimlngicnl  comparluina  and  clas- 
sical all ual on*  load  to  tbetuppiriiiion  that  ilin ancient 
Oaiete*  came  from  tli>t  Caspian  8ea.  Thi>Re  i>e'>ple 
I1t«  now  in  tbe  eentr»  of  tbe  Caucisiis,  In  the  defllos. 
moT«  or  less  rugged,  nf  Mount  Kaibuck.  There  re. 
main  only  a  hundred  tliomnml  of  tJicm.  Those  nt 
tbe  norlli  present  soni'  I'OH'inblancra  tu  tlio  Kabar> 
iliaii*  and  Tcbitcheiis,  who  utrroimd  ibani.    ThotMot 
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Iheiouthborrou'rivro  ihoirnelBbbon,  UieGcoiglMiB, 
»ima  nt  IhPir  iiiAgci. 

—  ri^rraiiuiri-ii  l«  An  Iiallaii  Archnnlneka)  term, 
adopieil  iiilo  ib«  Kn^ioti  »(-)ieii)i>  of  Morii11«t  Aiid 
tli&iilre  Willi  ail  ajijiroprj  uiv  symbol.  I.'usttont',  Ihe 
lUDit  nDteworlUy  ot  tbe  Iinlimi  t«rrauiiin!ii,  h  m  liil- 
locli  oil  a  plain  III  tho  provliM'p  nf  t'armn,  Ihrnn  ini'trvs 
hijtlipr  Uiari  liiesrirroumllni:  atva.  lU  furnivr  liilii^b- 
ilaiilt,  aiminc  to  avoid  jilncvH  subji-ct  to  liiuiiilaUon. 
hnllPd  upon  tliis  Ion  plnliun  o[  bliiiiih  clay,  nol  yot 
Covtrrd  will)  the  ilrponil  <i(  alliivliini.  TIii*  ipnco  oir- 
cu|ilu(l  by  lli<>  vlll>i:«<  IT  »«tt)«ine[it.  wiw  V'.uiienrliail 
rectangutat,  cotiluiiiliti;  aIhiiiI  mIiiu  thouiiuiil  tqunrv 
melNi,  and  waa  eticluscd  by  a  iliich.  or  biuln.  urivnWiI, 
It*  axtit  devlatliiR  thirty  degrpci  from  iiorih  i»  noiiih. 
TliP  llrtT  pulatltlo  cunitriicli'd  nvrr  lliin  brnnil  tlllfli 
was  flourvil  wild  piiiicbeiMDi  eovurvil  uldi  cJik-an.-oiia 
■and.  wlivrvoji  w^rv  built  huts  nt  ivoud  ur  Blniw. 
Tlimiigh  lioki  in  liiu  floora  wcir  tbruwn  oslio.  dn- 
d?ni,  rctiiw  ot  all  klndi.  Of  connr,  nhrn  tlili  prorau 
IimI  lllled  lip  ilie  apace  b«<iieni!i,  ib«  in'ijilo  Itiul  tj)  Imrn 
llieir  rude  liiiu,  draw  up  Itiv  pile«,  and  cuiiiiiii'iice 
ovcragniu.  From  Ihe  relic*  found  in  llie  t-.'rramiire.i, 
U  lip^Mll'IctodoiivP  iniiK^ notion  nf  the  lime  of  tliclr 
cunsirutlioti,  «lilch  'pcid*  t^  liave  liad  ii»  bi^ttiimltig 
111  lliQ  ngi!  (if  tlunv,  and  eitonili'd  tliroiicli  tlie  ujk  of 
broiixt.  If  it  rpacbud  IIip  mkv  »I  li'oti.  ii  ws*  when 
ihr  liut  luynr  trai  fornilii!;.  ri^nrltii  rtgttrA*  unfa.- 
vorably  tJie  opinion  ihnt  IJi«  ha«iiiR  •iirroundlnic  III* 
terraiiiiirea  w«re  «y»t8iuallcAlly  fed  by  atre«ni*  uf 
water. 

—  \Vlio«v«r  tluilied  Ihe  Tiiiil*  dvpsriuatii  uf  our 
eifutcnnial  «iibibittun.  law  a  Ini^H.  thick  platik.  whoM? 
under  »urfacp  wai  tbickly  iwt  wlih  Ipi-ib  <if  phlppi><l 
ftirit.  Tbifi  WAS  ili(^  Irifiiilwii  (n  I.Ailn  TFonl,  inMiiiln^ 
a  Ihrei9hlu|'-slvitj[«,  wbi>nce  Ibv  word  'irlbulaliou'l. 
Wg  an  not  >utprl»vd  to  tvv  llils  old  lhrcii]iiiij;->Icdge 
111  imn  In  nortbcni  Africa.  IndeRiJ,  it  !■  oar.  mf  th« 
dellKliltul  rajuu  of  i>nn'ival  iliat  *n  atitti  sprliiK  upon 
ut.  Mr.  Uuu  Didelot  hM  itritl>.-(i  a  diapli-r  on  Ibis 
fmplcmciit  [Bull.  toe.  anthrop.  Ljiiin,  ii.  7S)  in  which 
ha  not  only  d«acrtbu  on*  minnivly,  but  qaotM  th« 
wrltliiKS  of  niiln«rou*  rarly  nrlur*  on  lh«  aubjecl. 

— The  Iioyal  Msclely  of  New  South  Wa]«s  offer*  lie 
medal  and  a  luoutiy-priiH!  fortbe  best  com  muni  callon 
(proviilpd  ii  be  of  lufflcieni  tnpriil  containing  the  rc- 
aiiit*  of  irlginni  mparrh  or  obtcrvntlon  upon  (tacb  o( 
itip  fullowliii!  wihjccu.  1'.  To  bs  sfini  In  nol  lai*r 
tlian  S«pt.  .'{0,  ISIM :  Oiiulii  uiid  tii'Kle  of  occurrence  ot 
gold-bcATtn^  Tuini  and  ol  the  aatoclaled  mincntli,  Iha 
■oclrty'i  maia!  and  twenty-live  poundi;  Influnnci-  ot 
Ibc  AiiatralUn  climate  In  prc»liic!ii|i  inndlll.'atioiiH  «f 
dlBcaae',  the  Mclety'ii  nieihil  and  iweniy-live  pounds ; 
The  iiifuiuria  peculiar  lo  Austrnlla.  Ibe  society'* 
medal  and  iweniy-Bvc  pound*;  Tlie  iratcr- supply  in 
Ihe  Mniar  of  New  Soutli  Wale*,  the  loelcty'a  iiied:i-l 
and  lwcrity-flvi>  jHjundii.  2°.  T»  lie  tent  in  not  later 
ihnn  May  I.  ISSS:  Anatomy  Ki id  life-hittury  of  Echid- 
na and  rinty|>ui.  the  society'*  medal  luid  Ineniy-fivr 
ponnda;  Anatomy  and  IIfe-lit*tory  ot  Jlollmen  ptxriil- 
iar  h>  Auttnilia,  tli«  *oci«ty'«  inetlal  and  iweuly-Hi* 
pouniU;  T1i«  cbetuical  com)>o8ilioii  <■(  tbe  producin 


from  Ihe  Ko-cnlted  I(ero«enei,1ijileof  New  South  WalcR, 
the  snclety'i  mrdal  nnd  twpnl.y-flvc  pound*,  -t".  To  \m 
soni  in  nol  imer  than  May  I,  l)*9i};  The  cbeniistry 
of  the  Australian  ^uml  and  rcainB.  Ihesociel^'s  medal 
and  twenty-five  poundi.  Tlie  competillon  i«  In  no 
way  conflneil  to  raemheni  of  lbs  »cirlcty,  nor  to  r*«l- 
dcnts  In  Aiiatralia.  The  ■■onininnicalioii,  to  be  sue- 
ceMful,  aiU't  lie  eillier  wholly  or  in  pari  Ihe  result  uf 
original  observiilion  or  rrsenrdi  on  the  part  of  tho 
contributor.  Xo  award  will  be  mndn  for  a  mere  com- 
pilation, howcFer  mcrltorlnui  In  Us  way. 

—  M.  Orunc*  ba*  publlxlicd  In  Im  mflullurgie  the 
rwult  of  ft  vMr'fi  trscarohe"  on  the  oxlilliabllity  of 
iron  and  Meel  under  the  inftiienee  of  dioIbI  air,  freib, 
ie.1.  and  acidulated  water.  The  iiumerDUH  rcantu  arc 
In  the  hiRlicat  depvo  ln«lriic|lve.  Wo  c»«  only  Male 
thai  Iron  Is  dtBSoTTe<l  rapidly  by  *ea-watpr.  cast-iron 
lu»iu|{  abuul  lifilf  ak  niutb  as  ileel,  and  lliat  npiegtU 
eitfn  is  the  most  powerfully  acted  on  by  len-wnlcr. 

—  A  circular  has  been  Issued  by  a  comiuitI(«of  the 
Uectiantcal  science  sectiuii  uf  tlie  American  umocia- 
tlon.  nr^iaR  all  engineers  and  olbcrs  inl<-re*Itid  to 
make  the  inceiin;;  of  the  •ectloii  at  Fhllailelplila  a 
notable  one. 

—  The  prugranimc  of  obaervBtiou*  of  tho  sroiill 
planets  Victoria  and  .Sappho  In  1883,  for  dpiermlna- 
lion  of  th*  aolar  paraltHX,  drawn  up  by  Dr.  David 
QUI,  lier  Majesty'*  aatronnmer  ai  the  Cajie  of  Good 
Hope,  appear)  lo  hare  met  witli  general  favor  at  iLe 
hnndK  of  nstmnomen  in  dirTorent  parts  ot  Ihe  world. 
The  luteiit  conlrlbiitiun  ut  oliservnlioni  is  a  series 
published  in  So,  85T4  of  1lu>  Atlronomhrhr  nneh- 
rfcAfPD  (band  l(K<},  mad«  hy  Profesiur  Kuri.  Dnliliti 
nt  Ihe  ohservaliiry  at  rpsalo.  The  ob*en»liun8  were 
begun  early  in  Au^usl.  iSfiS,  aiidctnlinued  fur  some- 
what more  tban  two  momht. 

—  Every  nic-mber  ot  the  jtroiip  of  «niall  planets  dli- 
erivi^red  up  to  the  pre*en[  time  lias  now  a  name;  No. 
2Sa.  diseuvered  by  Uotelly  al  Marmilbs.  May  II. 
1SS3,  hBTlng  received  tlie  name  ,A«*ropp.  The  ele- 
ments of  the  orbit,  ot  No.  aU,  Carolina,  have  been 
det«rniiiied  by  I'rofeuor  Frlsby. 

—  Dr.  Finich'*  account  of  ihn  uiihropolo^  of  Um 
Kau(b-.Sea  lalanda  hai  Jiisl  been  piibllahed  by  Astier 
of  llerlhi.  Dr.  Kliiivrh  oeenred  no  lea*  than  a  bitn- 
dl«d  and  eixly-four  calls  ol  Ihe  laces  of  lb*  Inhkb* 
1  [ante  from  sitly-one  dlifcrent  Ulandx:  no  his  fact* 
will  nol  rett  on  Individual  oliservHiiuii  ftiune,  Theie 
easia  have  l^een  on  view  at  (lip  Ui^rliu  '  Panoptleum." 

—  The  me  of  the  dynanio-eleclrlc  luacbine  for  !he 
venlilatlon  of  mine*  is  reported  from  .Saxony.  Al 
Ibe  t'arola  pits.  Messrs.  Siemens  and  llalske,  the 
German  eliTlrldans.  have  inauBuraied  ibe  i>yBt*m. 
.\l  the  pit  bank  a  dynamn  Is  slationed,  nliich  la 
conpl<Ml  up  b.v  •h.ifliiiK  with  the  engine.  Ily  mean- 
I't  CL'pjMir  eondiiclors.  tbla  murliinc  I*  punueelcd  with 
another  dynamo,  two  thom.md  live  liimdivd  feet 
away  in  Ibe  depths  of  the  mln<'.  This  luiier  Ii  con- 
nected wllh  a  powerful  eentrltuftat  tan,  Tlie  coit  ot 
worklni:  ihet'  combined  macbiueti  is  sixshJIllnK^and 
three|)ence  jwrday.  which  mearis  thiccpencc  tor  every 
uilllioii  cubic  feet  vl  air  delivered. 
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COMMENT  AND  CRITICISM. 

Travellers  in  tlie  west  during  the  past  few 
years  will  surely  biive  met  tlic  statemeat  that 
the  rainfall  of  the  dry  region  beyond  t!ie  Mis- 
sissippi is  increasing.  Many  western  settlers 
express  the  hnsty  conclusion  that  the  change  is 
n  steadily  progieasing  one,  and  is  due  to  the 
cultivation  of  the  ground  ;  and  the  more  ven- 
turesome theorists  explain  the  increase  as  an 
effect  of  the  belter  equalization  of  electric  con- 
ditions of  the  atmosphere,  as  allowed  by  the 
laying  of  iron  rails  and  the  stretching  of  iron 
wires  across  the  plains.  The  natural  extension 
of  tiiese  theories  pictures  the  plains  in  the  near 
future  redeemed  fi-om  theirprcsent  unprofitable 
dryness  by  persistent  occupation.  It  is  well 
to  set  these  unwarrantable  fancies  face  to  face 
with  the  matter-of-fact  statistics  lately  pub- 
lished bj'  the  signal-service  ;  for,  whatever  the 
doubtful  possibilities  of  man's  power  may  be, 
the  connection  of  such  small  artificial  changes 
with  variation  of  rainfall  in  the  relation  of 
cause  and  effect  is  in  the  last  degree  questiona- 
ble. There  is  not  the  least  reason  to  think  that 
the  regime  of  the  winds  and  rain  can  be  per- 
manently affected  so  easily,  or  that  any  pro- 
gressive eliange  is  going  on  so  rapidly  as  to 
make  itself  felt  in  a  decade  of  jenrs. 


As  to  the  fact  of  variation  in  rainfall  from 
year  to  year,  there  is,  of  course,  no  question  : 
this  is  a  most  ordinary  condition,  especially  in 
regionsofmwleratc  precipitation,  where  a  good 
sliare  of  the  annual  fall  may  be  gathered  fi-om 
a  single  storm.  But,  beyond  this,  the  tables 
lately  published  show  certain  wide-si)react  va- 
riations of  importance.  Signal-service  note 
no.  vii.,  prepared  by  Mr.  H.  A.  ll.tzen,  dis- 
cusses the  variation  of  rainfall  west  of  the  Mis- 
sissippi River,  as  shown  in  the  records  of  nearly 
seventy  stations  from  1871  to  1882  inclusive, 
I(a.aa.  — IBM. 


with  the  conclusion  that  "  many  more  years  of 
observation  will  be  needed,  as  well  as  many 
additional  stations,  .  .  .  before  any  secular 
variation  can  be  fuUyestablished."  The  tables 
show  irregularities  in  the  amount  of  rain 
roughly  conformable  over  large  areas.  From 
1871  to  1873  there  was  a  general  deficiency! 
about  1875,  1876,  1877,  there  was  corre- 
siwnding  excess;  1878  or  1879  was  notably 
dry  again ;  and  from  then  to  1882  there  was  a 
general  increase,  but  not  above  the  previous 
maximum.  It  is  therefore  now  altogether  pre- 
mature to  regard  the  variation  of  rainfall  as 
any  thing  but  wh.it  may  be,  in  the  present  con- 
dition of  meteorologj-,  proiierly  termed  '  acci- 
dental;'  that  is,  due  to  subordinate  causes  not 
yet  determined,  and  not  to  any  progressively 
increasing  factor,  like  cultivation  or  i-ail-layiug. 


"This  brings  them  dangerously  near  the 
American  category  of  '  dead  heads  ; '  but,  lest 
they  should  incur  the  additional  reproach  of 
being  '  free  lunchers,'  they  will  be  allowed  to 
paj'  a  sum  not  exceeding  two  shillings  for  a 
>  square  meal.'  "  This,  from  the  comments  of 
the  London  Times  on  the  great  American  or 
Canadian  promised  hospitality  to  the  British 
association,  on  its  approaching  viait  to  Mon- 
treal, has  reference  to  the  alluring  pictures 
held  up  of  the  trip  west  on  the  Canadian  Pa- 
cific railroad.  '  Allowed  to  pay  two  shillings ' 
—  what  a  favor !  —  for  a  meal  in  a  crowded 
saloon  of  a  crowded  steamer,  first  table,  second 
table,  tliird  table,  as  the  promptness  and  skill  of 
the  ti-aveller  in  'jumping  '  a  chair  may  justify. 
•  For  a  square  meal '  in  a  tent,  two  hundred 
miles  from  the  nearest  cow,  how  gladly  the 
e.Tsy-going  English  traveller  will  pay  his  two 
shillings,  —  money  which  would  bring  a  cup, 
a  saucer,  a  plate,  a  knife,  a  fork,  in  England, 
but  in  Canada's  backwoods  restaurant  may 
only  secure  a  saucer.  How  happy  our  English 
cousin  with  a  saucer,  and  a  blushing  rustic  be- 
fore him  to  inform  him   ihat  there  is  bread. 
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purhupM,  to  fill  it,  hilt  no  liccr.  no  milk,  no  gotxl 
waler,  only  bad  tea  and  bad  coffiK; !  A  few 
days  or  siicli  liviDg,  «  glaiiM  into  a  '  iniiskeaj;. ' 
a  rido  over  the  etreeta  of  Winn!|>eg.  and  how 
tnUlaken  irill  appear  the  managera  of  Ibe  sf 
Boclation  In  iilaniiin^  bd  Ani«ricun  m^iftttng ! 

Tbb  visits  of  foreign  astronomera  to  obser- 
Tatories  ou  AnteHcan  soil  Imie  of  latv  years 
been  very  n%(|iieut;  mid  il  !«  nol,  iit-rbitjM. 
too  much  to  «ny  ttiiit  llie  impressions  they 
liavc  carried  away  bavo  in  Ihc  main  been  of  & 
pleasantly  fnrorable  and  in  some  instances  of 
even  a  surprising  ebaraeter.  Occasionally  they 
have  made  IVee  to  express  thvmttelves  wllli 
regard  to  the  xoiiicirbat  rapid  iluvi^lopmi'nt  of, 
and  llie  ftilnrc  outlook  for,  tbeir  si-icncc  in  tUi» 
country ;  but  only  infrequently  bare  their 
opinions  and  criticisms  been  placed  on  perma- 
nent record.  During  the  latter  part  of  tho 
aiiniRier  of  188.1,  Dr.  lialpli  (.'oiieland.  astron- 
omer to  the  Karl  of  ('rawfonl  and  Rulcarrcs^ 
and  editor  of  the  lately  discontinued  joiimaJ 
Coptntictis,  passed  through  tbc  United  Statcx, 
and  visited  a  goodly  number  of  tho  more  active 
observatories,  among  them  those  at  Cambridge. 
Washington.  Princeton,  Albany,  and  Clinton. 
Ills  general  impreiMionH,  a*  be  uKHli-xtly  Stylcit 
them,  are  far  from  uninteresting;  nud,  while 
there  is  mncb  that  bas  been  suggested  before. 
American  astronomy  has  not  yet  advanced  to 
u  alage  where  no  opiiortimlty  offers  for  advan- 
tage from  such  suggeiitious. 

The  dcoisiou  of  our  treasury  department, 
by  which  fine  veiglita,  aueh  as  arc  neoessarity 
used  by  every  chemist,  are  for  eustoms  pur- 
poses not  to  he  rt'gardtst  .-ih  ^  phitoitC]>liical 
apparatus,'  but  as  articles  norkcd  in  metal, 
is  as  plain  a  violation  of  the  spirit  of  the  law 
as  could  well  be  imagined.  A  similar  case 
presented  itself  a  few  years  ago.  when  &  coU^pe 
imported  bottlca  for  use  in  tbc  cbcmlcai  labo- 
ratory, "nicrc  was  uo  doubt  atioat  the  fact 
that  tbc  hotllcs  were  to  be  uwd  for  purely 
sdentitte  purposes.  They  were  without  ques- 
tion ■  philosophical  apparatus  '  in  the  sense  iu 
nhleh  that  expression   Is  used   tn  the   Uritf 


law ;  and  yet  the  sc-crelarj-  deddcd  that  the 
bottles  were  to  be  classed  as  holtlcrs,  and  not 
as  ■  philosophical  apparatus ; '  and  the  college 
had  to  pay  duty  on  them  to  the  estent  of  forty 
per  oent  od  valorem.  If  the  law.  as  it  stands, 
lias  any  ohject,  that  object  U,  by  relieving 
eilucational  institutions  from  certain  burdens, 
to  encourage  the  sprewl  of  Icnowlcdgc.  With- 
out this  object,  the  law  is  meaningless.  By 
wbat  right,  then,  does  the  secretary  of  tho 
trea-iury  decide  Hint  educHtional  Institutions 
shall  not  have  tbe  l>enelit  of  the  law  ? 


The  child,  fteelng  for  the  lli^st  lime  the 
Ing  Htar.  exduiniH.  '  O  mamma  !  Hod  has  mads^ 
a  star.'  Ilow^bonld  lliis  woiulei'in^  iiilmira' 
tion  of  the  novelties  lo  the  opening  initid  be 
received?  The  parent  Unj*  Boeu  many  a  star, 
has  possibly  a  great  objection  to  stars  from  be- 
ing obliged  to  wiilch  ilii-iii  lor  hours.  Next 
morning  thir  child  may  riixh  in  willi  open  eyes, 
and  demand  the  mother's  sympathy,  in  its  ex- 
citement over  a  passing  wagon  heavily  loaded, 
and  drawn  by  sis  boi-ses ;  or  at  the  quaint 
humanism  of  Uie  organ-grinder's  oom[HU)ion 
at  the  street-corner.  These,  again,  are  faniiliar 
experiences  to  the  motlier,  and  of  themselves 
would  only  call  forlli  a  nionii  at  the  rumbling 
of  the  wheels  or  at  the  squeaking  of  the  plpct«. 
The  child  feels  hurt  if  sent  away  with  only  a 
•  Yes,  dear,'  or  '  Run  along.'  and  next  time 
wonders  lo  tiM'lf,  and  anotlier  llnif  not  nt  all. 
To  the  teacher  and  to  the  «litor  rushes  the 
boy  of  all  ag<*s,  anil  wilb  trombtiDg  voice  an- 
nounces that  *  the  thickiicw  of  a  meivuiy'Kli'op 
on  a  glass  plate  is  constant.'  and  suggests  its 
adoption  as  a  standard  of  length,  or  tJiat  a 
raluting  wheel  reslats  a  chnngi^  in  the  plane 
of  itH  Illation,  and  iniiniilialt^ly  builds  upon 
his  c):periinenl  a  perpetual  nioiion,  or  that  h«j 
bas  found  some  rchition  between  the  physic 
eonslants  of  a  few  Iwlies,  aitd  warps  the  other 
to  tit  some  preconceived  theory.  How 
all  Uiis  enlhusiasm  to  be  m«t?  With  the 
child,  it  is  the  evidence  of  nn  active  intellect, 
and  gives  promise  for  the  future,  and  m»y  be 
enjoyed  with  it ;  with  the  boy  of  tender  ags, 
there  is  no  harm  iu  ix>inting  out  that  hu  has 
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come  on  tiie  stngp  nt  »  coin|inrntiiro1y  Iftte 
perioil  in  the  world's  lu-tinty.  nm\  Lliat  It 
would  be  well  lo  inquire,  before  Ixiiimling  wilb 
jiij'  III  hii*  iit'W  posat'ssIoH,  wlietlier  it  inny  not 
bt'Hii  okl  one  in  tlit  wurld'^  stock  of  koowl- 
e(]gc,  or  «ven  v«lurl<'«» ;  l>nt  for  tie  old  boy, 
tho  incorrigible  old  boy.  wlio  is  i«n»lanily  pop- 
ping U|)  wilJi  bis  theory  of  eomets,  liisi  tlit-ory 
of  the  jiyrosco])o.  or  his  very  inipoitnnl  meas* 
uremcnts  of  iho  tijickiipss  of  a  nicrciny-<Iroi>, 
wliiit  oun  bo  <I»no?  IHa  i|Ui>stionH  and  tnlk 
iniiy  show  i'vUi(;nrcsol'iin  iietivc  mind,  hut  of  a. 
mind  working  within  n  Chin»'sc  wnll  of  Bclf-suf- 
flciency.  He  feels  intensely  indign.inl  wbeo 
told  to  o.vnuine  the  reeord§.  and  eoinpitnr  his 
work  with  that  of  others.  He  is  only  working 
M  vvirry  [>lii1oKO[(her  foimvrly  worked,  within 
himself;  but  at  this  iige  lie  In— a  bort*. 


lETTBHS  TO  TUB  EDITOR. 

THitrtln't  naiiif  l4(naIlciiwtrttiilrnlatprB«/ii/iioofl/aUli. 

The  aa«  ol  the  meltiod  of  lato*  la  matbemat- 
ioal  t4)»ohug. 

Is  >'i:r>iii;«  fiir  Univli  2s,  HrofnMor  WuchI.  ri-fprrlna 
tOtlNi  iii«!lioii  ot  rAlct,  my*,  ■■Tliprp  1«  lliBume  tllfll- 
CItItT  io  Ihir  fmiitnUKiiCdi  concepllon  n.*  In  thnliitln- 
Ucsfnul  mdhii'h  "  niul  he  rv^reicnii  n  itudoni  u 
vliiii;  llie  i|Ui'itiims.  "  '  In  •  iiialhematlcnHy  perfect 
«l»5ine.  docs  Ilie  pMton  ■lop  al  Ihc-  f  lid  o(  Ilio  niroke:' ' 
'  lioen  it  ri-'iniiLn  »i  pp«1  ai  my  llron  ? '  '  Jlinr  can  it 
revcn«  Itti  motloii.  II  it  does  not  >U>p?'  'Bow  uan 
Jl  cowMi  Boing  In  one  direction,  An<l  mure  In  the 
opiMsiie  (Un.'i:tit>ti.  nichout  slouping  beiwetm  the  tin) 
muUuai  f ' "  Tliiidiffleultjr,  if  it  exma.  inu»l  bu  mm 
in  Uie  UorcUin):  of  inPclualoB.  atid  miiy  itiurefure  Ix-. 
difeaStiHl  it[iart  fruiu  the  <4Ueitioii  wlietlivr  il  l>e  itd- 
t1ubi«  to  fuiuid  llie  dilleri-nli.ll  calculus  npon  the 
Couc«plJini  of  vtlucity.  Tin;  fonii  of  lUe  qiioiioo* 
wliltli  ProfiMMr  Wouil  puts  intu  tile  iiiuulU  of  Ih« 
ituilent  somewhat  ptiizk't  iiii-.  1  enii  but  «iippo«o 
thai  ProfMCior  WuchI  aiis«er«  '  Ves '  lu  tbi-  lint  quen* 
tiun  i  but,  in  llMt  a»t^  how  vnu  iliv  slutteiit  iuk  tlic 
tlilnl  or  tourlii  luealioii  ?  Tliv  diai(;iiilir  iiiuitt  lie  in 
tlic  aiiairer  lo  i)ie  Mfotid  quMtluii.  '  D'ws  it  remain 
UfuH  at  Miy  limo:'*  It  wuiilil  ii-it  Iw  tafe  to  an- 
swpr  thi«  (|aMtli>iL  M  all  )ii  lliia  furm.  bi-muie  It 
Inilk-alci  a  (xiotiii'idn  of  iiiiiiil  In  the  ute  u(  llie  u-urd 
'time.'  'At  any  lime' iiiiitlit  moan  'ataiiy  iiitiant:' 
bn(  llio  nao  of  tho  wont  'remain'  *Ik>«b  tUiil.  tile 
ttDilvMt probably  mrant '  ^em«l[l.^l  rr4t/i>rHn)- limv:' 
tlMt  !•,  for  any  Interval  ut  tlmi>.  To  the  iiuesllon 
thiu  amoDiIcd,  wo  can  ufnly  antvv^r,  '  No.'  But 
bating  alnady  admitted  tliiit  the  plmon  duiss  »top  nt 
a  certain  intuinl,  namrly,  'tlic  end  nf  ilie  tiruke.' 
the  itudeiit  hot  no  occatliin  In  a>ti  ib<:  thiol  ur  fuurih 
qncslioju  Of  cuurw,  a  itudRnt  may  b«  pa«ll}'  puzxl)^d 
by  the  Bietaphyiical  siibilctiei  a'nd  sophl'sirirs  by 
wbi<;b  a  certain  KbiMl  of  pliltuiophy  [>cniiad«il  itaelf 
tbat  raoUan  wu  iinpusslble;  but,  left  to  lilmiwlf,  lie 
has  HI)  more  dUUcaliy  in  apprvciatitig  the  clltf«r«nce 


brlwoen  an  •  tniUnt '  ami  an  '  Inlorral '  of  time 
than  li«  baa  in  diatiiigulBliiaf  between  a  point  and  a 
line  in  geometiv. 

Fartlwr  on  In  hl»  letlw,  Prof««»or  Wood  a.k». 
'  Dd«»  cbanice  in  Ike  rate  ut  motion  taka  place  of  an 
Initant,  or  dirina  an  Innlaiit  ? '  It  »ecm»  to  me  tliat 
If  li«  will  diBpeii»e  wiUi  ilie  fJilloquial  use  vt  the 
word  '  fniiWiit '  for  a  »iti.ill  liitirvnl  of  time,  and  sub- 
fdtiite  'during  an  iintrv.il.'  the  Xhcalled  dilBcnlly 
will  disappmr.  Ur>  lili  Rtudnit*  everaik  wbe(lii.T  the 
posiiive  iind  na^tlve  parU  ot  the  axis  of  z  are  sepa- 
rated bv  a  point,  or  by  a  »pace  f 

VfM.    WOOLOKV  JOIIN»OK, 
AnMpolli.  Apni  i. 

Paleosoio  Ugh  tidea. 

Your  reviewer  of  Ilia  CraaropkUcKtu  Jahrbaelt,  n- 
ferred  to  by  Profe»«)r  Newbcrr7ln  SeiencB  (No.  01, 
p.  40!i),  WM  led,  by  ih«  crldencc  xiren  in  brief  below, 
to  Die  coDcliiflon  Ihul  cidrs  bigbor  than  tho«e  now 
obeerveil,  prodiicRd  In  ilir  wav  explaiiiMl  by  G.  K. 
Darwin  and  lllnsinited  by  Ball,  bad  ovcutted  within 
paleoxotc  lime.  It  was  not,  liowerer,  hie  Ininiiilon 
to  accrpl  Iha  KiKanllc  lidei  d<»ortbed  by  B»H,  but 
■Imply  lido  nlviiy-'iuitfy  »tnnig*r  Ihan  tliote  of  tho 
prrscnl  lime ;  for  IhtJe  »eem  nut  ouly  ivarraoicd,  but 
roqiilred.  by  ihc  spread  of  paleoxuli:  alrata. 

Sounding*  and  dredglnp^  aa  tummarlxed.  for  exam- 
ple. In  the  IMhologlr  du  /and  df»  intr;  hy  Delcsie. 
prove  Ibni  tin-  coarser  land-d«rlve>I  utdlnicnl*.  (ucb 
a<  form  coii  glome  rale*  and  saudslonen,  are  deposited 
within  a  muderale  dislaii«e  of  their  origin.  exccpliiiH 
In  narrow  ilde-wBTs,  siicb  as  Ihe  tCnglUh  (?h«nner 
whirr*  tlicT  Btrelcti  oul  farther;  elsewhere,  pebbles 
especially  fall  williiu  a  very  oarron-friDpialonsaliore. 
ThepnleoEoiotrataof  theenslem  Uiillcil  Stateeglve 
aiQole  evitli^iice  of  suhumriiie  iraniportallon  «(  land- 
derived  iediiuenl*  wrtainly  three  hnndred  inlle*  from 
th«ir  source,  of  lands  at  least  half  this  diilaoee.  and 
of  clean  sanils  with  pebbk-"  mrlalnly  a  hundred 
mileB;  and  this  when  mPMnrlne  only  frimi  thf  pre*- 
eiit  south- western  marzln  of  the  Cnnibrinti  strsta. 
ill  (his  regard,  the  Uedlna.  Orlikany,  and  carbonif- 
erous sanilaionra  and  eonglomenitea,  which  overKe 
ealcarcon*  or  ihaly  strata,  from  wbleh  their  silfeeoiia 
element*  eon  Id  not  havebeonderired.  i;i>p  vury  much 
stn>npr  evidence  than  that  obtalneil  fruui  iIih  Pols- 
dam  •andslonn,  which  wm  formed  duriui;  the  iidvance 
of  tlie  sea  over  an  old  land-aurface.  whote  loual  wasU 
may  have  formed  this  basal  depoHt  close  nloiig  shore. 
1  mnat  eonicnuently  per*l«  In  buUevlng  that  tho 
spread  of  prbhies  and  »*nd  over  the  old  sea-floor  dur- 
ing the  itboTc-narocd  eiiot^bs  implies  a  greater  trans- 
port! iir- force  than  i%  now  known  in  the  modem 
oei-ann. 

The  Jurassic  fandati>nes  of  the  Colorado  plateau 
were,  accordln?  to  Cjpi.  l>uiloii,  deposited  with  very 
Itlilc  >hiity  ndiiiUluiUuveraa  areaoIthlrly-llTe  thou- 
sand square  miles.  A  liberal  eatlmata  nf  the  Bay  of 
Futidy  givei  it  uodvr  (our  thousand  squam  miles,  and 
Its  deposits  ure  rallier  niudrly  Ihnn  sandy;  thai  la, 
muds  sucli  ai  were  waaliHil  out  of  the  nld  Jurasalc 
buin  are  allowed  to  (iccuiiiulaie  in  the  liav  ot  Fundr. 
Whether  the  lldes  were  miieh  itmiiger  In  Jura-slc 
lime  thin  now,  la  perhaps  an  open  question;  but  llist 
uijiriiie  lraii»|>orlat!nn  wft«  then  stronger  seems,  at 
Icail  from  Ihiit  example,  very  probable. 

In  loukinKforicauMof  tDrnsergrcaler  iiciidty  In 
til-.'  ocetin,  wi  llti-1  It  only  In  the  posrible  variatluD  of 
Uie  lideB  and  currents,  nnlesa  reeoune  be  had  to  tho 
oilier  cataclysmic  thenrlea  Increnae  In  the  Telocity 
of  currents  n-^cds  •tronger  dllferenees  between  polar 
and  e(]UMlor1al  iempcratures,«ranadvauiageonscon- 
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flfumlDn  ot  «lioreti.  Our  palooxok  ot^vnn  inu  loo 
blMSlOhurijr  ill  curreiil!i  by  crowding  Ibem,  Tl»9r« 
It  no  pTObabilily  [bal  dllTurviiceH  of  ueran  len)|Mini- 
lure  In  lliu  |)iut  iiavt-  bcED  greut  i^iiuu^]]  Berioutly  Ui 
luCTMse  tliH  runvTiIa;  uiiil  Ibu  liUle  tbiit  is  kiiowu 
of  pMl  Mrlftl  Uiuperatures  ia  iiol  (-[kiuj-Ii  lo  insure 
atoewr  b&iDtuelric  ^rulieiiu  for  itDiii^vr  wiiiilH.  A« 
10  the  velocity  of  ll]«  wind*  beiii;i;  j>ro[>~urrii>iJiil  lo  the 
rolation  or  *i(e  uf  tli«ir  iilu.u«l,  I  iiiunt  vutiiurv  tu 
differ  from  Jlr.  Unrwiu  iy^tture.  xxv.  I3S3,  2t»j;  fur 
bftranietric  pudlenis  would  hv  steev«r  on  a  ^rnall 
planet  tban  on  •  Tarfie  one;  and  tbu  dettectiitK  force, 
GOmlniE  froni  Uii?  plaiiel'i  roiAtiou,  depends,  not  on 
Ito  tie«,  bul  on  lU  atiKiilsir  velocity.  MoirooTer,  Ilil) 
for«a  does  not  tignlQcauLlj  alTccl  Clin  wind'*  vplncily, 
but  OBly  Ita  dirwiion ;  *nd  if  tbn  eanti  turnnt  fn«i«r, 
lu  It  may  Iikv*  formorly,  ibe  courac  it  tUf  iiail« 
ivlndf  witiilil  bf  jtaitfafil  iaiAdc  mnrv  obiI(|iir  tn  i|l<i 
incrldiant),  but  Uipir  it^lncily  ivnuliJ  nttt  tin  inalirilally 
cbanticd.  at  hal  bnnii  illiown  liy  Pi^rTfl.  It  il«i!«  noi, 
tberefore,  (i^cni  «ali'  toi-nuntoii  «ronj(er  twiin-dir- 
rcml*  III  thr  |iui,  until  It  run  bn  ilinwn  that  tlic  dif' 
fercmee  bntWRRu  pnlnr  and  •qnacortnl  ttrmpRratiire* 
wa*  fornii^rly  i^ttiT  tli«i  It  now  U. 

But  n-lLb  tldpn  ibc  com  I*  dillcivni.  Tli<?rr  hu 
bm-n  found  «  nipplinnlim  by  whldi  llic  tide*  h»»c  .ie- 
creoscd  automatically  fn>m»  ttirnivr^calpratrenglli, 
atid  1  (evl  that,  lueb  a  con tij button  to  fnrinvr  stcatcr 
activity  in  thr  nc«an  l»  to  lie  wpk-ouii-il  in  pliyiicul 
K^ologv.  It  1>  not  n  quf^stiou  of  nix  bundrccl  font 
liden,  Iiy  whnie  dvvmuiiii];  stretiglb  Mr.  Uiill  hu 
nreakviKMl  hit  arsutucnt,  but  of  paleoiok'  luniiiie 
tmiixpurlatUio  Along  tbo  oneii  aliorM  of  Ibc  ocean,  of 
);r«aler  furc«  than  !■  now  found;  and  to  ihi«  vuA  Uie 
old  tId«apromUoea«i^tiveBid.  W.  M,  U.iviB. 

l^MDbrldts,  April  8, 

Tiauantlaaton  ot  long  or  Inaudible  aound- 
wavM. 

A  Hirijgilo  iiirtbod  of  tMtlli;^  whvtber  lb«  aliuOH- 
pherlc  wiivv  |w)iir*b.  it  it  claimed,  jiastH  arouiiil  tli.« 
earUi  in  l^vi  thMi  lbirly.4ix  hours)  bad  ila  nrii:in  k(, 
audvaa due  loan  oipt«»ion  of.  th«  volrviiuKrakutOA, 
woulil  lie  luesaiulne  tbn  prirvioua  r>>(«tilsof  tlivreJf- 
nconllns  latlriinimilR  tnr  ihnic.  |>artii?iilar  liioei  at 
which  the  wjiven  CaidciI  by  ibK  uxnloiloii*  of  (om* 
of  ibd  lxT%tT  pnwdvr-mhm  would  rtach  a  sf^en 
lOTJillty. 

That  nxplo«lon*  of  Ibli  kind  cansn  dlitiiibuicoi 
which  arc  made  tnanifpil  (willmiit  lln-  j>ld  of  any 
ddlctttn  InnlranMnlf)  at  loi'nlUlo  many  mile*  from 
the  place  ot  ditoittir  i%  a  H-clI-knowa  fact.  i. 

ToiDado  ID  wMtvin  Koitb  Caiolliia. 

Ou  TucFiday,  Uxrcll  'Jii^  al>  nil  li\<<  i-,h,.  a  toinadu 
|)ai^«d  thiuitftb  portion!  of  '.'atawbw  aiid  Icvlell  i:<>iiti- 
li«a,  exteiiditig  lu  a  due  east  coiii>e  for  tw<^>i}-live 
■nilM. 

Tbe  flrvt  <'vbl<tiic,n  of  a  dn*tTurtlvii  ulurm  h  two 
wtin  aivil  ibrHkfoiirtlit  n'f>i  of  Ifae  town  of  Xewion, 
(tin  lii|ibt»t  p>'><nt  of  Iniid  fii%i. of  liakrr'i  Kldj[#,  nbtcli 
h  tW'lire  inllo*  tn  tlw  irrai.  Tbr  talli?n  tn'ni  sbiitrol 
(wodiMitict  oiiiTynt*  of  wind.  —  iti^oni-  from  a  t*w 
dcsrvc'  nortli  of  wi^d,  tlm  nth-'r  f-o<itJi-wr«l.  So 
CT{dcncn  of  n  mlary  nmllnii  wki  DlmriAl  niilll  with- 
in tbr^e-f'iurlb*  »f  a  mllirif  Nt>u'li>ii.  wblcb,  bowi^ver. 
wai  only  in  n  hnillcd aicn.  In  ibc  tnivn,  and  rajttof 
It,  tli«  rolary  niDllon  woi  dccldr^j  and  drtt  rue  live. 

A  very  n^trndfil  and  »r.vi'm  liiil1-«mrin  i-iirndfid 
all  aloiiKllin  tmrk  »l  tli'  toma>I"  nu  rlii*  norlb  nr  lati 
■Me,  Rlowly  movinz  mnib.  mocliinj  i.Iht  p«ih  at  tlii* 
■lorni.  TIm  day  had  Iwim  iiniKitally  warm;  wind 
•nuth.  ihlfiliic  to  «(Kith-wc*L     Several  pcnniia  wlt> 


iitrised  the  nieeltng  ot  the  rapidly  luovinje  cioud< 
fcDUi  Iliu  F.uiil1i-weat  with  the  iiHli-cloud:  alnii  the 
foriiixliiiii  ul  lU<-  •IvKL'eridlng  toruado-cb'Ud.  Before 
it  rrai-bi^d  the  enrlli,  imrllons  became  dotai-hed,  and 
diHran<li.-d  to  tbiu^Hrlb,  afterward* united,  and  movtvl 
forward  uiibniken.  Wbll«  pHMiniE  tbivugh  Newton, 
Ihc  (unii  of  lliu  oliiud  \vii>t  lliat  uf  un  liuur^laM,  tbe 
lower  cud  ontldfialily  niiaideit,  lilt'  uiiddle  i<ortioii 
waving.  Immediately  «asi  of  tbe  town  ilicire  Is  a 
valley;  and,  when  Ibocloiui  pa*aed  over  It.  Uliecame 
erect  and  fiinnel-«baped.  Theaurfao'ot  tbt^roiiiiiry 
vrer  wbicli  tbe  *iorni  pMArd  la  quite  dlvrrfHtlwd. 
Va]le)>  neaily  In  Ui«  diroctloii  of  the  »;»rni'»  path 
were  ablo  to  deflect  It*  conrsn  tllghlly.  Tim  hlsbe*t 
point*  itioueii  dvldoncn  of  gntaM»i  forcr,  tliouuh 
frequently  the  Irvo*  wera  fellod  lo  the  lowest  paruof 
the  valley*. 

'I'be  after-wind  imi  but  >Iigbt.  S«van>l  liouirt 
were  llficd  fr>>m  tbe  lower  floor  and  caiTleil  away. 
IcAvlnic  llie  occniianl*  tinbuci,  and  not  blown  along 
by  an  after-wind. 

The  Jell  Mf  of  tlii<  track  It  quite  aharply  ilcfincd, 
whll(<  tbe  riglil  KxtrndR  to  n  much  cmiinr  dlitancc, 
and  tcr^diially  all  Irnrc  dlonpiicar*.  The  n-liilh  nf  the 
pHlh  U  Iri-ni  llvf  bundled  yard*  to  a  mile.  Ibouj^b 
rlic  nion>  dcttiuctlv-'  pan  it  trnm  a  hundred  aud 
liflv  to  live  bundi'c.l  yarili. 

'flic  damage-  lo  briii«i>s,  batlit.  timber.  Hnd  fencing, 
was  very  sreai;  iiotbing  being  aliio  to  wUlistand  the 
foTve  of  tlie  ilorm  except  the  imoll  tireiw 

J.  W.  Gtilts. 
LtalTtnlu  «f  SorOi  OtirDiB, 
Ajirit ». 

Osteology  of  tha  eonnonuit. 

If  Dr  Ciii  bad  read  the  litfrainm  on  thcwmiorant 
before  wrlilnie  to  .VHrnci*,  he  would  hare  learnnl  tliat 
]  tvan  foliowinx  Selenka,  and  ibai  ni)-  rrfi-renco  was 
nll-aulfii'lent  t-r  ih.-  pntpf'te;  imniely.  a  rpfcrence  tu  a 
pri^vlon*  figure,  l>r.  (1111  nilgbl  ae  rJilly  have  rcferrpd 
iho  i^ommltli-o  lit  the  iUhcT  rc/cteuci-ii  found  in  Cam* 
mid  Engdmnnii'*  HihUnMifr-i  X'laln'jieii.  Tlioie  Inlcr- 
ettcd  Iti  the  Mihjcct  will  find  my  lait  remarki  oo  the 
point  In  dUpuio  In  tito  ^uJt  for  A|»il. 

J.  Anoky  JKPriiiKa. 


Tlie  remarks  of  Dr.  Gill.  whi«Ii  are ooii tarried  In  hta 
Irtltcr  lo  *'dene*.  Xol  01.  have  jmt  been  read  bj  nie. 
As  one  of  llie  p^rrunt  dniciiHt«(1  by  yviir  cormpond- 
eiil,  iierinil  me  to  thank  biiti  for  the  Itifomiatlon  be 
IiM -i>  timely  iender«>l. 

A  errUiri  Hitiuunl  of  rvprebention  nlwayi  aitaclio* 
to  a  lal">rvr  In  any  li"M  "t  »cl«no.'  If  lie  i*  fmiiid  iioi 
to  lie  lh'.'r"iij:l'lv  n<:<;n»inled  ■  lih  th«r  llierwiire  o(  hi* 
Mihject.  Tlii"  eeosut*  it  well  dcvvcl,  paiileuiarly 
if  no  tfood  e»cu»e  exi*l«  lor  "ucb  IjinnrHiiee.  Tlie 
UriKUaiix  \i(^1  by  Dr.  lilll  In  lil*  Iciiit  ■•'■'iik.  In  ben 
with  !i  ibl-  ebaru>' ;  niid,  lu  •litipie  Jii^ilo'  ti>  niyMlf, 
1  f<«l  Unit  a  fen  iroiiln  ore  •Icmaiub'd  from  nu!  ill  an- 
«wer  to  tl.  In  my  fir-t  pap<-r  iiin>n  tlix  '  Otirologjr  of 
Ihecurmorant '(11.  Ili(i).  I  'llHilncily  inUt  ihil  iheocdpl- 
lal  alyle  la  nlludcd  to  by  I'mfcMnr  Owen,  In  bin  '  Alvat- 
oniy  of  (crti'ltrati'*.'  l*b*l  »«»  equivalent  lo  Mating 
Uie  tact  tlioi  it  wa*  nnlvenuilly  known  to  aiixiotniiia. 
Tbe  Utiiarle*  uer<-  iiol  available  at  the  time  Ihat  that 
arile.le  wa<  penned,  and  1  candidly  ttaled  Id  it  my  ig- 
nonuica  nf  any  Hfiirr-M  of  thr  bone  In  c|ueiti<>n. 

At  the  tlnii'  my  arcond  notlm  nf  ihi»  boiM  was 
written,  ibe  vinw*  of  ollter  ndenlilic  tii<^n  nnil  tbe 
lllirarleii  were  available:  and  In  a  feu-  llnei  1  all 
rcfuinlMT.  Jcflrlr.*'  nr>lii>ii  lli.tl  it  woaanoitified 
don  (II.  aa).    Nothing  further  than  this  was 
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for.  In  mytliird  and  ljt>l  n«tlci>(ii(.  I-l-ll  lW  mnn- 
nRT  In  whli^li  thr  mmclr-i  niucbcil  to  iIir  omjiltsl 
Stjln  xrr:  Ixmrrli'il  wa»  Bliiidrd  to.  nnd  it  wat  i-oiiipnreil 
Willi  nn  niaili.'ri  II  gum  fill  ii  111  luirhnl.  All  of  llii« 
1  iilll  maliiUin.  Ai  Umt  Uiiii.-.  (ur  lirkof  maicrlnl,  I 
hi>i)  not  ciprrUDy  looked  into  lii  plivMoIu^-:  oiid  my 
diwiiuion  H-Uli  Mr.  JpBrii?*  ctuwil  (Feb,  K  \rS4). 
Since,  iMitli  througli  itiy  rvoAUvi  and  obMmtion, 
inueb  htui  coinc  to  my  nntkc  of  itilmit  witb  rtsot^ 
to  It.  Garrod's  Jtwwetloin  of  Plotus  auliiiigii  »re  very 
■u^llivc,  Dr,  Gill  hD,il  kiiitll.v  mlkd  luy  iiii^nliiiii 
to  Tanvirs  puper.  befort^  liii  iio[ic«  in  S--ir»ct  ap- 
pCftml.  whicli  lie  hiid  uiivxiii.-c^ii-(ll;*  come  acrou 
wliik-  svarcliiii^  for  facts  to  illuKlruit  anotlivr  >itili|n;t. 
ffirially.  Id  uijv  uf  Ilir  moai  iiartul  anrl  rvllaUlv  of 
books.  Couvi'  '  Omilliulogiviil  bL(iliuj;rtgitiy.'  1  bu'I 
nolknl  Ruilol|)lii'snrli(-1e:  but  ullirr  miiti'^rt  wi-rc  en- 
pa^^iiij: fii]' atli^iiliuii  Ib«ii.  aii<]  refviviio-  watiiut  mmle 
toil.  Tli«tuiireB1illutbi>r«.  I  liaic  Hlrvmly eil«(l  Ey- 
lou'fe  ll-;ur«  liii.  143),  aiul  bi^lU-ve.  Ht  lli«  limu  Ur. 
Glll'a  r«vii!w  of  luy  work  niijifHiriJ,  1  wm  Iianlly  en- 
titled to  tlie  charge  be  lir[nii!i  HKalnit  lue  in  iu  1  urn 
inore  and  iuor«  cunviitoH,  vvi>ry  itny  of  my  life,  iliat 
pooil  ■IJuifnttroni' i)t  iiK\\  coniiiioii  fact*  iii  anatoiny 
an  matt  ui^euily  >)eiu»iidei].        K.  W.  SntTFKLDT. 

A  Blngular  optical  pbenomenoo. 

I  Ibink  It  wonlil  w«ll  rsjiay  aliucHaiLy  ■itie  toMiidy 
thi^  bciititlf'il  )! bi?ii oil le lion  >>o  cleaily  de>'i'rll>ed  liy 
'  F.  J.  ,S."  ( S<.-ifn<-'\  N"-  ■'".  Ji.  37-)),  uiid  »ij  •iimii'tillvi'ly 
dlncnaml  liy  Prufituor  I^Unnt^  (No,  01,  p.  V»).  My 
own  thnncy  ol  It  [nvolvM  no  ini'iirliiitt  action,  ax 
In  tlic  camera,  nn<t  no  I'Thnttnj  A•r\«•l\AT^w.f  ii|x>n 
Wnocular  viilon.  but.  lullier,  it  reicnibtpi  tbc  tlicory 
of  vatcivd  »llkt,  or  of  i-liori1a  and  be.tts  In  muntc. 
It  ■ectns  to  mil  e''""><^'rlc.illy  demonilraMc:  ami  It 
Iticludea  the  phaniom  meahci'  gluaiillc  »!»',  ibi'ir 
licwildiTiiig  motion*,  thHr  connplciioinnM*  even  to 
eyes  out  of  focin  (or  llm  su-tiial  nlrrs.  and  the  non- 
ft|ilioamRce  in  Ibcm  of  objciM*  aiiat-.lied  to  iIiok 
vim. 

BeforP  the  ob»erver  are  tivo  pirallRl  seroen*  of 
> lUBirv-ineshed  wire  nclllns.  Tlie  cnaricroiielnicen 
tbrougb  the  finer,  and  thr  tiin>  nre  ,it  iliAlanen  ft<im 
Mm  (Uyirlj  /•r^porfionuf  (o  Ur  diamtUtt  of  Ihelr 
nfthtu,  meoJiurfcf  fr-nii  rtt\lrir  tn  i-vntrf.  <*^  Vic  tcir*f. 
To  fU  the  lileaa.  aiipptue  tlint  he  loc.ki  wilh  only  one 
Of*.  iMific  Uie  nearer  wliej  black  nod  llie  forllier 
WIW  brn^bl;  then,  if  ilie  above  uroportlonality  be 
exact,  all  iJie  brJt^it  wirej  can  lie  siiimllaiicously 
MlipMil,  eatb  liy  a»epariieilnrk  wire:  or.  uponniov- 
liig  tlwayv  very  sMubily  to  lb'-  lisbt  and  npnaiil.  all 
the  lvi(bl  wires  «iTl  daih  iiit'>  view  at  once.  Now 
lu  Ibe  observer  advaticu  or  ivtire  u  feu  inchci  from 
Uila  first  ]Kjgit1oii,  Ml  tliat  llie  dark  nirct may  aubl«n<l 
Viaiial  anxtes  a  little  larfier  or  itiiallei'  tban  do  tlie 
'GOrratpotiilliiK  liricbt  orien:  sevvral  BiicceKiive  briiiht 
wins  irlll  ibu»  b«  in  vi«w,  llieii  one  ur  iiiun:  n  ill  be 
•dlpseil.  Ihon  several  ol hem  will  be  seen.  hiiiI  »o  on: 
that  It.  Ilin  phaDtoni  screen  will  Irn  formed,  with  lis 
great  ttjiinrc  inMb«s  aiid  Bbadimy  Van. 

Next  l(it  ihn  oboerier  move  sliifhtlyto  the  rijtht: 
tlie  lib anlom  alio  move*,  but  nioro,  and  to  th«'  rif;bl 
orlluibifl.  acconlliiK  as  he  Isbi  troolof  orlndiindhls 
tint poaitlon.  ludi^d,  Ibo  nioUoiis  of  the  |>Ua'iloni 
bars,  uid  the  Tl'UalanKkiibey  subtend,  are «.>  if  Lho 
obvervcr  viewed  a  Tlrliial  linagt^  wli<ae  plane  pasgeit 
tbrougb  liii  flrtt  podtlon,  but  Tina|[i[ied  It  to  be  •onto 
feet  in  front  of  him.  Tbn  t\vi  nt  tbf  virtual  imatce 
would  be  vcty  nearly  mcb,  that.  In  It  and  ilie  f.iriber 
■ereen  together,  there  would  be  a*  m.iny  ban  lu  the 
fout  as  in  the  nearer  scnrco.    Its  c>>)or»  would  appear 


to  be  thiwe  of  the  farllier  screen,  but  weaker  and 
oppositely  arranged.  It  would  not  be  upilde  down. 
Indeed,  if  'P.  i.  S.'  Will  |Ki<nt  the  Upper  Wires  of  Ui« 
farlliPi  KTi'i-n  viTnilllon.  or  will  hang  tirhlnd  ibm 
a  blue  curtain,  then  I  Uilnk  that  the  upper  meslia, 
but  not  the  iKiri,  of  i)ie  pbaiitom.  will  be  reddened; 
or  the  upper  bars,  and  more  slightly  the  meshei,  of 
the  nhnnioin.  will  lie  l>iui*h.  Or,  if  be  will  ptint  the 
vertical  wires  ie.1  and  the  hoTiionlal  wires  j-ellow, 
prnliilily  the  pliantom  meahe*  iHII  Incline  to  orange, 
the  rnttriil  pliaiilom  bat^i  la  yellow,  iui<l  tlto  kori«MI> 
tnl  imr-i  IQ  reil. 

.Suppoie  that  tiro'tblrtla  of  the  light  coiDiiig  from 
witblVi  ihe  boiindnry  of  tlie  fattlier  screen  be  from 
Ilir  bright  wires:  then  the  phantom  mcsbeswill  be 
three  utiles  ni  bright  as  Ihe  pliautom  ban;  lint  at 
their  edge*  they  may  blend  into  one  aiiolber,  the 
eclipie.i  there  being  leas  eooiplcie.  Tlius  no  linea 
appear  In  the  phantom  whoso  picmreti  on  the  retbta 
lire  not  much  broader  than  the  (liciureof  ap;iinl,ereu 
when  out  o(  foem.  and  hence  the  phantom  in  suen 
by  near-aiEhted  and  far-sisbleil  alike. 

Phaiitoins  odeii  lets  •imple  ajul  conBgiicitoua  may 
be  ::ol  u'hen  the  vitiial  aiiglei  iiibtenilcil  by  single 
■pai^es  in  the  two  icreeiia  aie  not  appi'uximal^fly  equal, 
but  .ire  approximately  ill  a  sitiipli^  numerical  ratio. 
The  icreeni  may  alaii  W-  of  IsHife-work.  Or  pale  fence*, 
iiol  nen'esinrily  parallel,  "eeii  two  or  three  deeji 
a^intt  the  aky:  and  the  eUecls  are  louietlmcs  very 
beautiful. 

t'li'loiibtedly.  when  the  9creena  are  ttn«,  binocular 
viaion.  with  the  atereoscopfc  matching  o(  patterns, 
comes  in.  as  sii~3;esti'd  by  I'rofcM'ir  !,<.'<  'oiiti' ;  iiinkltig 
the  pbanlvm  eeem  real  aii<l  t-diil,  anil  hxlnt;  lt>  as- 
sumed dislanoe  (rum  the  i>Iia<.-rVirr.  Bni  I  leave  Mils 
part  uf  the  diBciis>iiiu  lu  him.  Ufaiisi!!  be  can  treat  it 
far  livtier  than  1  can,  Jahkh  Buwakd  Olivbr. 
Cornflll  unlvrtilly,  .Vpril  S. 


I  WHS  gratified  to  flail  that  the  phviiotiiffTioii  do- 
scrlbeil  in  So.  lil  proveil  of  lulere-l  to  I*rofcs*or 
Joioph  IjTf^onte,  lie  staler  tlial  my  explanation  ■>f 
tile  cause  o(  Ihe  plieiiomeiiiiii  is  crroiieniis.  and  1  atn 
in  no  wiie  qualified  to  ditpule  Mm.  XeverllieleiH,  a 
careful  re|H'tilion  of  the  ex]<erlmHnt  uuuld  lndiCHt« 
thai  hi*  evpliiiiaiioii  ia  ii"l  Ibi'  ciirr>^ct  ^>^\t^.  The 
phantom  iinaue  ia  as  reailily  lecn  wiib  one  eye  as 
with  two:  and  1  ttlH  Ihink  1  am  ourreel  In  saylnii  U 
ia  inverted  and  iiiasnilleif.  I  hope  rro(e*s'>r  LeC^oittO 
irill  make  the  expi-iiment  himself,  anil  sive  un  his 
explanalluti  ut  (he  plienouieiioii-  In  III*  meAii  time, 
allow  me  to  ainie  the  (ikClB  -m  Lbey  occiimHl  In  an 
ex|>erimeiit  ninde  a(ter  resiliiiR  bl>  letler. 

.MaDdin>:  ahuul  lw*lvo  feel  from  an  ordinary  By- 
screen.  BTi3  look  ill);  I  h  rough  il  at  th«  blinds  o(  ahouae 
about  oni-  humlrnl  aud  fifty  feel  dislani,  phanlom 
tines.  alternsU'ly  a  lii;hi  oni>  and  a  dark  one,  are  wen 
CMtsiiiu  s»  much  '•(  Itie  nnid  of  view  In  which  the 
blind*  lie,  Ixii  not  (.onllnued  beyond  their  iimila. 
Til"  llniW  ivmiiili  vtsihie,  allhiiuoh  one.  eye  lie  rioted. 

Tli>»  iiiiajie  rise*  a*  I  bow  toy  held,  and  sinks  as  I 
lift  ll.     I«  not  this  evidence  of  Inrrrslon? 

I  tAn  readily  coiiut  tli«  linos  that  lie  across  a  blind, 
livelvf!  ijglii  and  tweli<'  d.trk  onra;  but,  In  order  to 
corroctly  count  the  actual  'Ui*  In  Ihe  blind,  I  am 
obliged,  on  aer.onnt  of  lite  dislaiici-,  to  have  reeoune 
to  a  leii-scn|ie.  My  wife,  who  is  short-alshted.  can 
only  disiliictilali  the  mere  outline  of  the  actual  blind; 
but  the  phantom  lines  are  plainly  visible  to  her.  The 
number  of  slala  hi  a  hltnd  li  tlilrty.  nhleh  would  ;ive 
alxtv  alternating  dark  and  light 'linui.  I«  not  this 
criikDcc  »t  Bia^illlcallon?  V.  3.  S. 
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ASDREW  ATKiySOy  BVMPBRErs. 

Kmxbkim  science  is  ngaiii  called  to  moura 
the  hws  of  one  of  il^  lejulem,  tlie  friend  and 
OoUeaf^e  of  Bache  ami  Henry.  With  biiu,  as 
with  them.  adminiMrallvi?  duLiv.i  rc«trict«d  aud 
hampered  iudiviiluul  invirsii^iaiioii :  bill  \if.  vtns 
able  to  acco[u[>li!(h  t-nough  in  this  field  r<>r  liixl- 
inff  fame. 

Andrvir  Atkinson  tliimphreys  was  bom  in 
I'liiladvlpUia  on  Nov.  3,  1810.  His  fuinily  was 
one  of  tlic  oldest  and  most  distinguished  of 
I'cnnsylvanis,  rcprcsciited  in  tlie  first  conti- 
nental congrc-ss.  and  emiucnt  for  two  genera- 
tions in  the  corps  of  naval  oonstnictora.  To 
the  skill  of  his  grandfather  w«-r«  due  the  designs 
on  which  were  built  tlit-  famous  CoDatitiitToi) 
and  her  five  sinter' frigaliii,  wlii<-h  oai-ried  tli4! 
flag  of  tbe  l{c{i(d>liR  so  prDiicltr  in  the  war  of 
1812.      - 

When  between  fixtccn  an<l  Jtcrcnlocn  years 
of  age,  Ihi-  lioy  cnt<?rcil  the  loililary  nwiilcmy  at 
West  I'oint.  tltcn  almost  \\\c  only  mathematical 
and  sdctilific  school  in  the  country,  lie  waa 
gradiinlcd  in  1881,  in  the  same  class  with 
Hcmy  Chiy.jun.,  who  fell  so  gallantly  in  the 
battle  of  Buena  Viata  ;  Professor  Norton,  late 
of  Yalo  college ;  and  several  others  cmfneat 
both  in  war  aud  in  peace.  He  first  serrcd 
in  Florida  as  an  officer  in  the  second  anil- 
leT3' :  hut  Ute  climate  »o  aUt^eted  his  health, 
that  in  1836  he  was  forced  to  resign  his  com- 
mission. 

Tw<i  year*  hiter  Uie  eorp«  of  topographical 
engineers  was  rc-opgnnixt^l  as  a  distinct  branch 
of  the  anny,  and  Muraphrcys  whs  api>oint«-d 
one  of  the  first  liciilcnants.  Among  his  earlier 
duties  wns  to  prepare  a  plan  for  extending 
and  remodelling  the  Capitol  nt  Washington  : 
and  his  design,  in  many  of  its  features,  was 
finally  adopted. 

In  1844  he  was  aaalgned  to  tlic  charge  of 
the  coast-survey  office,  iindor  I'rofessor  Kadie 
as  superintendent ;  and  fur  five  years  he  labored 
most  assiduously  ami  Hiiei'e«EriiI]y  to  |>crfcct 
the  organ izniion  of  thisinsliUilion.  Ilisassist- 
anec  was  appreciated  by  his  chief,  who  always 
remained  a  warm  personal  friend. 

In  \9hO  Capt.  lUimphreys  was  charged  wttb 
the  sorveys  and  investigations,  then  iuaugu- 
ratedt  to  determine  the  best  method  of  re* 
straining  the  fioodsof  the  Mississippi  Bivcr.  and 
of  deepening  the  channels  at  the  mouths.  This 
work  continued  for  ten  yeari,  and,  even  if  lie 
bad  don<!  milhing  else  for  science,  woulil  have 
placed  him  at  the  head  of  hrs  pix>fe)i»ion.  The 
hydraulics  of  rivers  have  Ixvu  studied  by  emi- 
nent ptiysicists  for  hundreds  of  years :  but  it 


may  safely  be  asserted  that  none  among  thea 
displayed  more  skill  in  conducting  InreM^p- 
tious,  or  more  aiiillty  in  discussing  rCKutUt; 
while  the  si^e  of  the  river,  and  the  tbormigh> 
neas  with  which  the  work  was  executed,  were 
without  precedent  In  any  former  operations  of 
like  chnmcter. 

Unt  this  labor  repivsenled  oiilj'  a  small  part 
of  the  professional  liurdcn  resting  on  Capt. 
Humphreys  during  those  ten  years  of  his  lift. 
lie  was  also  charged  (IJ^54)  with  the  direction 
of  the  sur\eys  for  selecting  the  best  railroad- 
route  fix>m  the  llississippi  Kiver  to  the  Pacific 
Oeean,  and  with  discussing  and  analyxing  the 
results.  — a  work  which  he  accomplished  in  u 
maiuier  scarcely  leas  admirable  than  that  tipon 
the  .Missiasippi.  He  waa  abo  an  active  mcmhcr 
of  the  Light-houNtr  board  and  of  seventi  impor- 
tant commissions.  Inched,  it  .'tisiracd  to  those 
associated  with  lilm  that  then'  was  no  limit  to 
the  demands  to  W  mailc  iipon  liini.  or  to  his 
ability  to  meet  them.  His  health  sutfercd  from 
his  intense  application,  iml  was  <iuile  n-stored 
during  the  war. 

Gen.  Humphroys'  military  ser^-iccs  need  not 
he  TOcounted  here.  They  were  of  a  distin- 
guished character,  esjiecially  after  Gettyshni^. 
From  that  date  he  was  eitlier  chief  of  xtalf 
of  Uie  Anny  of  the  Potomac,  or  Jn  eommaiid  of 
one  of  its  ai-my  corjis :  and  his  brilliant  reputa- 
tion as  a  Kcientilic  man  was  ci^ualled  by  that 
acquired  as  a  sohlh-r. 

Shortly  after  the  war  he  was  ealleil  to  Ihu 
chief  command  of  the  corps  of  engineers  and 
of  the  engineer  department,  with  the  rank  of 
brigadier-general;  and  for  thirteen  years  he 
filled  this  responsible  position  in  a  manner  to 
win  the  resjiect  of  every  one  thrown  in  con- 
tact mith  him.  In  18711  his  name  was  placed 
u])on  the  retired  list  of  the  anny  at  his  own 
rcipiesl. 

With  such  a  roconi,  and  at  the  ng(-  of  o;'er 
tlin-cscore  jears  and  t<'n,  most  [Wrsonii  would 
be  content  to  rest  on  their  laurels.  Not  so  waa 
Gen.  [[umphreys.  Ilia  connection  wiUi  the 
Army  of  the  Potomac  had  been  of  a  character 
to  render  him,  of  all  men,  tbe  most  fit  lo  write 
its  history.  He  undertook  the  task  for  the 
pcilod  after  (iettysbut^;;  and  in  two  volumes 
of  the  '  C'am]>aign3  of  tlie  clill  war,'  pnl>li>ihed 
by  Scrihncr.  he  has  left  a  military  classic  which 
will  form  the  basis  of  future  hitttory.  It  is  to  bo 
rfgrelt4-d  tlmt  the  limits  as  to  size,  of  this 
[lubtication,  n-nch-rwl  a  dcgnre  of  condensation 
necessary  wliieh  has  marrcii  the  work  for  any 
but  a  professional  reader. 

ticn.  lUimptireys'  individual  contrlhulioRS 
to  science,  and  his  care  to  advance  its  intcresta, 
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were  ai>pn-d]it<»I.  In  IS57  lie  wm  elecUid  a 
membiT  of  tliv  American  philgsophical  societv  ; 
ill  Itwa,  an  honoran-  member  of  the  Imperii 
royul  jicological  institute  or  Vienna ;  in  IStiS, 
11  frllow  of  the  Anieilcftn  ncadomy  of  arts  and 
scicuccs. 
In  Dip  same 
y  G  u  r  his 
Damo  was 
placucl  OD 
the  lUt  of 
the  oiigi- 
nal  corpora- 
tore  of  tins 
National 
academy  of 
Keienct^M.  In 
IHiH  \u:  was 
(circled  an- 
honorary 
member  of 
the  Koyal 
institute  of 
science  and 
aKs  or  Lom- 
iMidy,  Mi- 
lan. lIuwA^ 
also  ■  UOI-- 
riMiMiiding 
tn«nil)er  of 
the  ti«(»- 
graphical 
society  of 
Piiris.oiflhe 
Au^tri.in  so- 
ciety of  t^uffi- 
iieer  nruhl- 
lects,  and  trf 
Ibc  New  Or- 
Icsiis  Hcad- 
taay  of  »ci* 
encoH.  In 
1880  he  was 
elected  an 
honorary 
HK-inber  of 
the  Italian 
geological 
soriely.  The 
dog  rue  of 
LL.IJ.     was 

eonferrcil  ujion  him  by  Harvard  colligp in  ISKK. 
Id  the  rvgiilar  serviw.  heslth!  tin-  onlinnry 
promotion  in  hia  CDrps.  In;  n-wivcd  liic  brcrpts 
of  colonel,  lirigftd'uT-genural,  .ind  nwijor-geu- 
ei«l,  for  gnllniit  and  meritorious  services  in 
tliG  battles  of  Fredericksburg,  Gettj-sburg,  and 
Sailor's  Creek. 


«    ,^^^^U.-V^^^ 


(.ien.  Hnmphrcys*  death  occurred  at  hi*  homo 
on  the  evening  of  Dec.  27,  1883.  lie  passed 
away  when  rwidiDg  at  blfl  table,  shortly  aller 
being  left.  a(]iparently  in  good  health,  by  the 
family.  Tbe  manner  was  what  the  soldier  him- 

self  would 
have chosen. 
It  is  dim- 
<nilt,  in  re- 
ferring to 
the  [wrsonal 
character  of 
Gon.  (Iiim- 
phroys,  to 
avoid  seem- 
ing esagger- 
ntion.  He 
united  to  all 
the  manly 
virtues  Um 
delicacy  aixl 
I'ofincmtMit 
of  llin  weak- 
er sex.  Any 
thing  mean, 
cowardly,  or 
Jesuitical 
excited  liis 
indignation; 
and  the 
liiijlicr  the 
position  of 
the  culprit, 
Uie  more  cer- 
tain and  vio- 
lent the  ex- 
plosion. 11 « 
was  gener- 
oos  In  the 
highest  Bffiso 
of  llic  word, 
and  slow  to 
suspect  eril. 
HismindwttS 
analytical, 
origin  at.  and 
inventive. 
His  Intuitive 
perceptions 
were  of  siir- 
inrlsingnocu- 
rncj-,  but  he  beld  his  Judgment  in  reservT  initil 
tlio  cridciiM  was  presented  and  weighed ;  then 
he  took  bis  positinn,  and  could  not  be  moved. 
It  was  impossible  to  tw  tlirown  into  intimate 
relations  with  him  wilhcml  hiiiig  impressed  with 
hlselrciigth.  and  cluinnetl  with  bis  lovable  cliar- 
aoter.  IlKsur  L.  Abbot. 
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TBS  U.S.    METEOROLOOiVAL  STATIOS 
AT  POINT  BARROW.* 

The  U.  8.  expedition  to  Point  llarToiir. 
Alaska,  tent  out  under  the  auspices  or  tli« 
SEgn«I-««rvtce  in  1881.  wus  ono  of  the  Intir- 
nalioiiiLl  [lolnr  c^pt-ilitiunn  ili-tvriniiicil  ii[>on  V>y 
tlw  IiiternutiouHl  \)<Aai  congrc**,  which  im-t  in 
Hamburg  in  OctoU-r,  IK79,  iind  wii*  tlcsigiKd 
to  oo-0{)crBtf  wilh  Ihi:  various  elntionH  c-stnb- 
lislMct  nroiiiKJ  tlic  norlh  pole  in  sitnultancoUB  ob- 
serrulioDM  in  the  three  clcmenU  of  mngDelUm 
and  In  melcoroiogj-.  Nearly  the  whole  civll- 
i»Ht  woTlfl  tras  rcpreeented  In  this  work  :  and. 
pommcncing  with  the  Rreely  jiarly  at  Lady 
Franklin  Bay,  they  jKisted  llieir  tiisin  of  vi- 
dfiUca  around  the  pole  in  the  fuUowiiig  order: 
Deomark.  Upernavilc  amKiodihiial)  i  GeniiHMy, 
Ftendulam  Ulaml:  Aiislriii.  Ii-i'tnnd  inul  the 
Island  of  Jan  Mnyeti;  Sweden,  Mo^l  Itiij-,  on 


HolIaDd.  Dickson  Ilsvcn ;  ITnited  SlntM,  Poll 
Barrow  and  Lady  Franklin  Jiay.     Tbe  setlct' 
of  IntemalioDal  observations  proper  was  tocom- 
inenoc  Aug.  1.  188^.  and  end  Aug.  31,  l»4i^. 

The  lilUe  colony  for  Toint  Barrow,  consist- 
ing of  ten  pcTttOiia  in  all.  siiikd  from  .'ian  Fran- 
cinro,  Cal..  in  Lh«  itchooner  CJolden  Fleece,  on 
the  IMh  of  July,  1881,  and.  atler  a  long, 
tminotonoiis  voyngt:  ncroM  the  Xortb  Paciilc, 
pitssed  into  ifcring  Sea,  through  the  Uni- 
mak  I'ass,  on  Ui«  I.Oth  of  August,  and  aft«r 
toughing  at  I'lover  Uny,  Siberia,  to  t^riwct  the 
rate  of  their  chronometers  by  olwervalion  on 
that  well-eatablisbcd  incri<linn.  paw^d  through 
Berii^'s  Strait  on  the  Iwenty-scvenih  day  of 
Aogniit.  and  reached  their  destinnlion  on  tho 
8ih  of  September,  fitlj-one  days  out  from  San 
Fran<!iaco.  The  vessel  returned  to  the  United 
Stati^M  at  once,  after  discharging  her  eargo. 

Tlic  energies  of  the  party  were  at  first  en- 


u«iiji.«tATim  AT  ruiHT  ajiiiiujw.  .ki.*ut4  iiKmn-niru. 


Wast  Spitzhergcii ;  Norway,  Bowekop  ;  Fin- 
Ind,  Sotlsnkylu;  Kusxia,  Mollcr  Hay,  on 
SpItslKTrgcn,  nud  at  the  moutii  of  the  Lena ; 

<  CUMiuunlaUS  b;  pcrmlaLiD  of  0>o.  W.  B.  U>»D,  thief 
■Ismtaakfr. 


tirely  devoted  to  housing  theUBctves  for  tbe 
winter,  and  seeming  thi'ir  stOTM;  UM)  the  iHt 
of  October  found  iheni  wilh  the  building  nearlf 
comjileled,  ob&ervaloriea  np,  and  wltli  tbrc« 
years'  supplies  well  secured,  in  u  eonditioa  to 
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look  tiw  future  very  con(t<k»l]y  ki  ihn  ruec. 
The  inslruroenU  wore  iiliioid.  nml  lioiiHj-  oli* 
»«rvationa  in  ineieorolojy  romtnpnwfl,  on  Oct. 
IT,  ami  in  iiiEigiit-lism  c>n  Ih'c.  I;  notJ  this 
work  wns  larricd  on  without  si  single  interrup- 
tion iVoni  tiiiit  time  up  to  th«  iKHt  hour  ibc  sta- 


nl  Ui«  rlfjrfh  or  twenty-sis  fr«t,  which  wjw 
Toitrlcon  fi-«t  iK-lon-  the  scn-lflvvl.  wns  TouikI  n 
pair  orwootlvn  enow-gogglea  or  (he  same  pHt^ 
ten)  a«  those  worn  oow,  showing  that  this 
region  has  been  iuhahited  by  man  for  a  longer 
period  than  has  generally  been  supposed  by 


U^K-^WII    roUHKlt    HftAK  POIHT  MAflUUH. 


tton  was  ocK.'n[>ie(l,  on  the  twrnly-ninlh  <Iny  of 
AiipiBt,  18S3.  In  nihlitioi)  to  thi-  prcfwrilwd 
mclcoiiologicnl  observations,  the  woik  was  ex- 
tended to  taking  iind  rccoiiiing  thf  temperature 
of  the  sen-water,  top  and  bottom,  the  sea-iee, 
and  the  earth,  and  measuring  the  terrestrial 
and  solar  radiation. 

The  auroral  display  of  this  region  irns  grand 
beyond  all  desciiptlon ;  and  nearly  etery  un- 
clouded iii^hl  from  September  to  May  was  lit 
up  with  the  ilunciiiji;  li>;ht  of  thlt  strange  phe- 
nomenon :  niid.  wlii'ii  Hhut  iVoni  our  view  hy  the 
clouds,  the  dUlurlivd  needle  told  of  ititpn'M'nt'e. 

The  ti<I.il  rcciml  shows  that  the  adjiiccnt  oecan 
is  almost  tidelcss  ;  and  (tint  there  is  no  inllux 
of  warm  water  from  the  Japan  eiirreiit  or  else- 
where was  shown  in  Iheevcn  temperature  of  the 
sea-water  at  all  depths,  fi-om  October  to  June. 

Tlie  earth  was  found  to  be  frozen  to  an  im- 
mense depth.  The  tempenture  at  thirty-eight 
feet  (ibe  lowest  di-plh  altaiueil)  was  +  la'  F,, 
and  the  ratio  of  inereaite  of  temperature  for 
that  diflance  gives  the  depth  of  llie  (Viitit  to  lie 
nearly  three  hundred  feet.  Atthcloweritepthit 
attained,  tho  lemperalnnt  never  changes ;  nml 


ethnologists.  The  peculiar  nou  inlmbiting  this 
region  would  sectin  to  be  indigenous  lo  the  ice 
period  in  all  latitudes. 

After  November  wc  found  that  all  animal 
life  disappears  from  the  laud  ;  and,  except  for 
an  occasional  stray  reindeer  or  white  fox,  we 
saw  no  living  thing  but  the  Innuit  and  hia  do^ 
from  November  until  May.  and  the  sea  gam 
lis  only  tho  arctic  cod  aud  small  faair  tN^al 
(Pboca  foetida). 

Ljing  between  us  and  the  pole  was  a  sea  of 
eterniil  iei;,  wliieh  we  believe  is  an  intpnxsahle 
hurrier  iH'lween  iiM  and  latitude  W  north :  over 
its  rough  :ind  brt>ken  surface  it  is  impossible 
to  triivel  with  any  Itnown  means  oflransiwrta- 
tion,  U  no  u  cam  he  red  and  on  fool  is  the  only 
manner  in  which  man  can  |>eiietra1e  Ibis  un- 
known world:  so  tho  distance  be  can  travel 
is  Umited  to  tlie  iiumiier  of  days  he  can  carry 
supplies  on  his  back,  or  by  the  slow  process  of 
Itonting ;  and  nature  ia  ever  crowding  him  back, 
even  where  the  current  sets  to  Ibe  north  iu  her 
[iroccAs  of  restoring  hi-r  ef|uiUbrium  at  the  polc- 
Wv  founil  rVom  long,  careful  observations,  that 
tbc  maximnni  tliieknir«N  of  sea-Ice  over  still 
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o«te  lo 


mttMt  wM  alnat  arrvD  tet; 
IbaMaraMof  oln  ud  cwnaU,Uw' 

1 1>  WImA  wMi  DM*  emoi  Mr  to  two  has- 
~  UtofWihiw.  Dwla«  tte  wfcok  wia- 
l«  tU*  nglM  I*  Mrtjtet  to  TiolMS  hieal  gdw, 
wUi*  opM  li^ft  cndw  to  tUa  fhma  ocMUh 
«A«i  nteMttag  mmw  aUn.  and  fra«  tm  to 
f  n  iMOBdnd  jwdfl  wM*.  Tl<n«  ctmIv  ftcese 
or«r  vn7  npfdlf.  h  (fc«  teannUm  of  Itw 
•»-««l«f  Alvsf  aCawk  at  t».T  ¥.  W*  ln*« 
luKMiB  two  f«ct  and  *  balf  of  ios  to  be  fl>nD«l 
ovvr  OM  of  tiMw  cnu:ka  la  («a  boon.  This 
•zpaMton,  actlag  UJw  a  fP**!  w<^ff<s  tborea 
dMgraaCnaMaatif  [i«di«fNin;  kndTicnnoal; 
i»d  fOOtn  In  lb»  dlraetirjB  of  tbe  lower  UUtiKle*, 
or  itdo  of  Ibe  Uaat  mliUD<«.  llcnce  «e  »«c 
aloiia  Um  aoullurrn  olg*  r>f  tb^  tu^>al  pack  a 
floallnnal  KrowdinK-'lowi'  of  ol'l  ic«,  whkfa  baa 

Svblxl  lo  thu  tii^n  i'c  ffirnKcl  In  tba  cndn.  and, 
lU  Itrrn,  U  (M'-kcl  tiixt  iliAplacod  ;  but  we 
iMVrf  fuuifl  llinl  tbuit-  wa*  aiij'  accumulalioa 
of  iM-w  [c«  (III  llic  aiibmcrged  loaaaca  of  okl 
|Muthi  no  maili-r  to  what  dc|itb  Uiey  tchImI  in 
till'  vnlcr.  Tlila  proeoaa  going  on  dully  and 
Iirj4irl>  ,  Itm  icK  uver  tlie  pole  la  kvpl  at  uri  even 
rlili'hiH-M  1  Llin  otil,  hfAYy  Ivc.ortcD  hiftli  aUnc 
ltii>  mirfiicr,  U<<ldin){  lo  tlto  iicw.  Wp  never 
fiiiitiil  IIimI  I<  >'  riiniiMt  OH  tlic  bottom  of  tbe  sen, 
tiw  taken,  or  tlii'  rlvt^r*. 

T)i>'  iiilginliuii  of  llu-  oilier  occurs  in  May ; 
mill  lli«  lllulil  la  lo  till-  norlli-easl,  in  tlic  direc- 
tlofi  of  I'lliiro  Putrk-k'a  l.nnd.  Wo  nevor  eaw 
DU>  niKht  or  bird*  to  or  ttom  tnio  noi-lli  at  any 
•MMuri  oniw  ,Kar.  Tlii>,r  commence  reliirnlng 
iib>n|  ttio  wvauirn  uliorc  in  July,  and  linger  an 
loiia  aa  tbare  1«  luiv  oiicn  water. 

"nifi  ineiiiliera  of  ()»'  c-s|X!illtiiin  fiiunil  time 
lo  inahe  it  lnii{<>  (vjIIihIIhh  In  cllinolo^v  nnd 
nitunil  lilalory,  wlildi  Iju*  iH-cn  Iiinu'd  urcr 
til  llw>  Siiililiaoiiliin  iniilittiliuM,  anil  i*  now  tic- 
111)!  i<ii(mIi>uiii<iI  (iikI  )iIii(<<-iI.  All  recoixls  wera 
hi-nt  III  iliiiillmte,  iinil  Will  enpifs  were  brought 
aiin>ly  luirN  to  tlie  I'nlted  Stalj^ti.  The  villlciikl 
rviHirt  In  now  bi-lii^  cumjiiled  at  Wiisbluglou, 
aiwl  will  In>  liaiu'il  by  the  aiitiial-onicc  aa  soon 
aa  iinlilUlM'il. 

T1h>  purl}'  ivliirne<l  lo  tlic  I'liUetl  Stnlea  on 
thti  aebiiiinrr  l«u,  Hiartered  for  Itial  piiqto*o ; 
leAviii|(  the  >tnliuti  Aug.  :fU,  IMA,  and  n.- 
turntNt  vui  lli-Hiig  Siuiit  aii<t  tlie  I'au  of 
Aktilaii,  liimliiig  at  Snn  Frum-lKeo,  Cal.,  Oct. 
7,  1K!W  ;  lotK-biog  only  at  St.  MiebaH'*.  wlicro 
1  jMtl.  SclittAlka  aitd  biii  [utrty  tiorc  found  wiiit- 

I  for  u  •.-linniv  ti>  rflnrn  to  ibe  Inileil  States, 
llirir  ailveiiliHttti*  ride  of  over  tiro  tliou- 
MUd  taika  donn  the  Yukou  on  a  ran.  aitd  at 
Uulaaka,  to  tv|>air  o4ir  little  vessel,  whleh  bad 
Iweii  dama^sd  by  iIm  )4v.  W  II.  Rat. 


O.V  TBB  STATE  OF  THE  lyTERWR 
Of   THE  E.AHTH- 

"^n  apfKannce  of  tbe  new  edUkiB  of  ThoM-j 
ma  and  Tail's  treatiae  on  aalaral  pfafloaoolty  * 
•Sbrda  an  opportnaity  Ibr  gcolociau  to  objecti 
to  oondusiooa  reaebed  by  phyaicasta  in  njalfcn  | 
to  tbe  oondition  of  tbe  interior  of  tbe  earth. 
VariMU   pbysldata,  cfaicf  aanng  wfaom   arr 
Ropkina,  Sir  WiltJaia  Tboavoix,  and  O.  II. 
Dnrwin,  ban;  eoodadad.  fton  a  diaciiBstoa  of 
tbe  phenoior-Da  of  preceaakm  aod  of  tidal  fHo- 
tkm,  tbat  tbe  eartb  is  a  solid,  wlib  a  r^iidl^ 
at  least  as  great  aa  steel.     Some  time  ago 
Tbomson  retracted  tbe  first  part  of  the  arjpi- 
menl,  on  a  suggestion  made   by   Newcoinb. 
and  tbe  writer  exjieded  lo  ace  a  retraction  of 
tbe  entire  argitmeiit  in  tbe  new  edition  of  tho 
pbllo«o|<by:lHit  it  docs  not  appear.     Yet  the 
atatement  is  ftomvwhat  modified.    Un  the  18dlb 
page  of  vol.  i.,  pait   ii.,  tbe  following  para- 
gmpb  appears ;  — 

"TlH-Mt  eonclusions,  drawn  solely  &om  a 
coriitidcr.ilioD  of  tbe  uecessaiy  order  of  cooling 
and  cousolldation.  accordli^  to  Bisdiof'a  re- 
sult as  to  the  relative  sficdAe  gravities  of  aoUdj 
and  of  melted  rock,  are  in  perfi-ct  aceordanc* 
with  ii  832-848,  regarding  ttao  present  con- 
dition of  tbe  eartb'a  interior,  —  that  it  is  not, 
as  commonly  Hiip]ioM>d,  all  lii^uid  within  a  tbin 
■olid  crual  of  fnttn  30  U)  100  miles  thick,  but 
that  It  U.  on  the  whole,  more  rigid,  certainly, 
thiin  n  <!»nti»uous  soH<t  globe  of  glass  of  tbe 
mine  diumeler,  and  probablj-  than  one  of  steel." 

It  Is  not  my  purpose  as  a  geologist  to  dia. 
euMs  the  methods  by  which  this  (.-onclntiioii  is 
reached  ;  nor  shall  I  array  the  facts  by  whicb 
geologists  arrive  at  a  differenl  concliixion.  I 
pro|>osc  simph'  to  characltTize  Uic  linen  of  in- 
iluclivc  reasoiiiug  uitcd  by  tJiem.  These  ara 
na  follows ;  ^ 


/.  Tht  aryumenl  from  di^iUicetMnt. 

Tbo  writer  has  carefnlly  studied  n  fault  iu 
rtab  and  Ailxoiin.  alwnl  Uii'ce  bnndivd  miles 
ill  length,  with  a  throw  varying  from  two  thou- 
sand to  Uvo  tlK^uHand  fret.     Everywhere  along 
lis  course  tlie  dlspliivcnHnt  is  easily  seen ;  iHA 
verity  is  a  fact  of  observation,  continued  by 
the  obw-rvnlion  of  other  geologista  tboronglily 
comprtrot.     The   fault  Is  so   plain,  that   Iha. 
tyro  in  geology  may  see  It.     Now,  in  the  casa^ 
of  this  fault,  thic^^'  hy|xitbcaes  may  b«  enter- 
tained,—  fin>i,  tiiat  the  thrown  aktc  subsided; 
second,  tbat  the  thrown  side  n-niaiiMd  statiDE 
ar>'  in  relation  to  tbe  n^nin.'  of  the  earth,  aad^ 
the  opposite  side  waa  u|)lwaved ;  or,  tbiid.  tbat 
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wtiiln  L)i<-  thrown  si<1p  wtat  dovo,  the  opposite 
Mitic  went  lip.  To  cxpl&in  the  first  hvpothmis, 
we  must  hnrc  citlier  »  condensAtion  of  the  inasa 
undcrljing  the  thrown  side,  estendin;^  toward 
the  centre  of  the  earlh,  or  a  trfliisferreiico  of 
tbo  material  from  immediately  beuealb  Ihe 
thrown  side  to  some  olht-r  part  of  the  interior 
of  the  earth.  A  oomlitnsution  or  n  trunsfi-r- 
renoe  i«  ab»ohiloly  nccussurv.  Th«  lullrr  liy- 
potheitiit  is  l)ii!  hypotliuHis  ol  a  Mni<l  interior. 
In  ibi!  KRcond  oiate  rDt'iilionciI  above,  wticre 
the  Mide  opposite  the  thrown  block  is  supposed 
to  be  itpb«!ivcd,  there  must  be  either  an  ex- 
pansion of  the  immediately  iindorlyingmatennl, 
or  n  ti-ansferrencc  of  material.  The  hyjxithe- 
sis  of  a  vaciinm  beneath  la  imlenable,  for  it 
cap  bo  easily  demonatruled  that  the  strength 
of  materials  eout<I  not  ))OJisibly  ."ustJiin  tlie  re- 
snltant  stn-ss.  We  are  fonwil,  Iherprore.  to 
the  conduiion  that  there  is  either  an  expan- 
jiion  or  a  tiatinferreiKs;  of  material,  the  latter 
being  cijiiivalcnt  to  the  hypolhet^is  of  an  in- 
terior fluid.  The  third  case  is,  that  ona  side 
went  down  while  the  other  side  went  up ;  and 
this  hypothesis  is  sustained  by  many  ooncomi- 
tant  facts.  In  this  case  there  must  either  be 
a  condensation  on  ooe  side  and  an  expansion 
on  the  other,  or  a  transferrencc  of  mntcrial : 
and  geologists  conclude  that  there  bus  Ihh-ii  a 
transfirrrencc  of  material:  i.e.,  they  [jostnlalu 
a  fluid  inlrrior. 

Fanltn  like  thi^  one  above  mentioiieil  arc  not 
infn'qiK'Mt.  Many  are  diseovered  of  greater 
inagniliKle,  l^.^ny  lijorc  of  1pm  ;  and,  wherever 
the  gcologj'  of  any  great  district  of  country 
lias  been  explored,  such  faults  hare  been  dis- 
covered, so  that  they  arc  now  knonn  to  esist 
in  great  numbers  throughout  all  the  sindieil 
portion  of  the  laiid-aurfnce  of  the  earth.  Every 
year's  rcaearch  —  It  may  almoat  Iw  said  every 
nionth'it  or  every  week's  research  —  sdds  CO 
the  nnniber. 

In  addition  to  these  faults,  geologists  are 
everywhere  discovering  flexures,  many  of  them 
simple  monoclinal  bentlings  by  which  the  crust 
of  the  eartli  is  displaced  ;  one  side  being  low- 
ered, or  the  other  raised,  or  the  two  simultane- 
ously mo  ve<l.  .Again:  great  anticlinal  flexures 
are  diswiverecl.  sometimes  developed  to  ap- 
pressed  folds,  nn<1  monodinul  aod  autielinnl 
flexures  art!  found  throughout  the  whole*  Iciiown 
portion  of  the  land-surface  of  the  earth:  «o 
Uiat  these  di»pl.icements  by  faulting  and  by 
flexure  are  widely  mid  generally  distributed. 

Again :  ilispl.teemcnt  is  a  pbenompnon,  not 
simply  of  the  present  time,  but  of  all  known 
geologic  time ;  as  like  displacements  ai«  dis- 
covered of  various  i^ea,  beginning  with  the 


oldest  areliaean.  ao<l  extending  to  the  present 
time.     Nor  can  we  say  that  tlisplaeement  n'»8 
either  greater  or  less  in  earlier  geologic  timcsi 
than  in  the  present.     Such  displacements  as' 
have  been  here  briefly  oharacterlKed  have  oc- 
eiirred  ag&!a  and  sgntn  In  the  same  district  of 
eountry,   somelimen    following    the   old    lines,] 
oftcner  along  new  lini:s,  traversing  In  diverat 
ways  the  same   territory ;    so   tlmt  blocks  of_ 
the  crust  that  have  at  one  time  been  npheaved' 
have  at  another  time  subsi<Ied,  and  blocks  iliat 
at  one  time  have  subsided  have  at  anotlier 
been    upheaved.      It   is   sometimes   possible 
to  discover  as   many  as   six  or  more  epochs 
of  alternating  displacement;   in  the  flret  the 
rocks  going   up,  In  tiie  second   down,   then 
up.   then  down.  etc.     The  evidence  of  re- 
peated displacement  in  the  same  district  Is 
tiot  simply  ItK-jil,  but  is  widely  spread  tbrougb- 
out  the  known  portion  of  tbe  land-surface  of 
the  earth. 

But  the  Gvidcnec  for  a  tlui<I  condition  of  tlioi 
interioi'.  derived  from  displacement,  does  not 
end  here.  Take  first  a  simple  example  like 
the  following :  a  block  of  stony  eiust  is  sepa- 
rated fVom  the  adjacent  rock  od  all  aides  by] 
fracture.  Such  a  block  may  l>e  many  miles  in 
length  (ten  or  a  hundred},  aud  of  varying  width 
(two  or  twenty  mili-«).  Such  a  severed  block 
will  be  found  by  the  geologist  to  have  oai-eened, 
one  side  or  ecigc  going  down  wliile  tJie  other  ' 
nirao  up.  In  onlcr  to  explain  this  displace* 
ment,  it  is  necessary  to  .assume  that  there  was 
an  increasing  rate  of  expansion  Wueiith  the 
block  (Vom  the  axis  of  rotjition  to  the  uplurnrd 
e<lge,  and  an  increasing  condensation  of  the 
underlying  material  flom  the  same  axis  lo  the 
edge  of  the  down-thrown  side,  or  to  assume 
that  it  careened  on  a  fluid  ma^.  The  latter^ 
iit  the  explanation  accepted  by  geologists. 
Again ;  such  a  block  may  be  broken  Into  roan; 
[Htrts,  each  one  of  whieii  behaves  as  an  tnte- 
gi*r.  and  eareens  on  Hit  own  nsls.  Many  such 
careened  blocks  have  been  diacovered.  though 
this  partieiitar  form  of  displacement  baa  not 
been  described  by  geologists  to  the  extent  of 
those  mentioned  above. 

//.    The  ajyvment  from  vttkaniftn. 

Fluid  matter  comes  np  from  nnknown  depths, 
and  is  sometimes  Intercalated  between  horizon- 
tal or<lipping  liettit  of  sedimentary  rock  ;  bat 
oftcner  it  comes  ti>  the  surface  Mid  Is  jM>ured 
out  in  sheets,  sheet  being  piled  on  sheet  antil 
mountains  and  mountain  sjsterns  are  pro- 
duced. 'ITie  amount  of  matter  thus  brought 
up  ftom  below  is  great ;  and  it  occupies  large 
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anas  throuf^bout  alt  the  knovn  (lorLIon  of  the 
euth,  fonntiig  Ibe  aubatancu  of  tntiny  mc*ax, 
pUteaui,  unci  inoiinliiin  sj'stvins,  in  whicli  ral- 
!<;}■«  mill  v.tlltrv  M«t«m«  arc  cnn-<Ml.  The  pour- 
iiijC-iHil  or  Ibis  volcanic  matter  is  not  <»iilinci] 
lo  tlic  pr««cnt  timer,  or  lo  lato  geologic-  lime. 
Nor  cnii  the  geologist  nsscrt  tbat  tlic  rate  of 
extravasation  has  ioci^ased  or  diminislicd  from 
tbc  earliest  kiiowD  geologic  time  to  tlie  preseot. 
It  80*108  to  have  been  paroicvamal  by  disiricta, 
but  uQirorm,  conslderlog  the  whole  ext«Di  of 
the  Burfacii  of  the  earth.  The  ni^ntttii]«  of 
the  volcanic  formatioiiti  i-x]>o«c<:l  nt  tlit;  siirfac-R 
la  such  that  the  origin  of  tli<>  material  oannot 
be  attributed  to  looal  anil  trivial  oaiiTti,^*:  it 
DiiMt  be  explained  I13'  laws  of  universal  appli- 
cation. Extravasation  is  ainays  assoc^intcd,  so 
far  OS  the  plienomeDn  have  been  studied,  with 
displacvment ;  and  this  association  is  of  such  a 
oature  tltat  they  must  have  a  cooimon  expla- 
nation. This  eoinmon  explanation,  aa  postu- 
lated by  geologista.  la  a  fluid  Interior. 

///.  The  aryutnent  from  inttmai  trmptraturt. 

The  hypothesis  of  a  fluid  interior  is  reached 
hy  another  inductive  method.  —  through  the 
fat-ta  relation  to  increase  of  temi>eraturo  fhira 
the  surface  tTownwaiil.  The  rate  of  iucrtase  Is 
iioi  wrll  known;  it  Ntreiii«  lo  be  grcally  vari- 
able. In  gt'iienil,  it  may  be  roughly  xtatLsl,  us 
it  \»  by  'l'hum«on  unci  Tait,  as  about  one  dirgrt-c 
for  c«fh  lidy  feet;  but  in  nmny  oilhos  llie  rute 
ia  laudi  higher.  Such  iin  incrcnsc,  known  to 
cxt«od  so  far  down  as  observation  and  expcri- 
mcDt  have  reached,  if  continui^d  at  the  same 
rate,  would  soon  give  a  ieni|»oralure  at  which 
ail  known  rocks  would  be  meiled  :  and  the  hy- 
pothesis of  a  fluid  condition  is  thereby  strengtli- 
ened. 

IV.  The  OT^TMrd  from  the  '.flow  of  toUda.' 

It  is  an  hypothesis  wortity  of  consideration, 
that  pressure  itself  would  rctluee  tJie  interior 
of  the  earth  toa  fluid  condition.  That  rigidity, 
which  is  the  characteristic  of  the  solid  state, 
is  due  to  molecular  cohesion :  but  geologists 
everywl>ere  In  their  researchea  discover  that 
tliU  molecular  oohesioD,  or  rigidity,  may  be 
overcome  by  pnnaure :  for  everywhere  they 
find  that  rocks  may  be  8<)ucei[ed  into  new 
fi>rau,  bent,  contorted,  and  implleatcd;  that 
il,  the  force  of  oomprestion  existing  in  many 
thousands  of  feet  of  supt-rineumbcnt  rock  ovor- 
oomes  molecular  ooheaiou  to  such  an  extent 
at  to  cause  rocks  to  ya'ld  (the  molecular 
cohesion  U  broken  down).  Doubtless  the 
element  of  time  is  involv«^,  to  some  extent. 


as  a  rook  may  1)6  bent  with  a  small  force,  if 
ailllicient  lime  bo  allowed.  Hut  with  Increase 
of  forw!  there  ma^v  be  di'Creaao  uf  time ;  and 
the  force  engaged  in  <-ompr<.'S3ion,  bein^f  the 
weight  of  miles  of  superintMiiiibtnt  rock,  must 
bo  euHlcient  to  greatly  redncc  thr  olcnicnl  of 
time,  and  perhaps  lo  caose  it  lo  ilisjippear. 
The  last  few  years  of  cx|»erimcnt  have  added 
to  the  argument  derived  from  geologic  obser- 
vation. Many  solids  have  already  Iteen  found 
to  flow  under  pressure.  The  molecular  con- 
stitution of  solidit  is  found  to  undei^o  a  change 
by  reason  of  pressure,  so  that  new  i.v>injiounda 
mny  bo  formed  thereby;  and  in  pressure  we 
have  conditions  for  chemical  change  analogous 
to  the  conditions  produced  by  melting.  U  ia 
therefore  an  indnctive  hyijothesis  of  the  high- 
est value,  that  nil  rocks  may  be  reduced  to  u 
fluid  condition  —  i.e.,  be  caused  to  behave  as 
bodies  of  minute  parts,  without  rigidity  of 
structure —  by  pressure  alone. 

The  facts  of  observation  and  experiment 
characierlKed  above  are  vastly  ranltifarious 
and  oumtitutive.  and  the*  conclusions  in  each 
oasi!  are  sirietly  iiuhiclivc.  'I'lie  theory  reached 
by  the  consilience  of  ihtrNc  four  inductive 
processea  is  «o  strong,  that  striictiirnl  gi-oio- 
gists  are  compelled  to  accept  it,  and  contra* 
dictory  conclusions  are  rejected-  It  thcro- 
foi-e  behooves  the  physicist  to  re-examine  his 
data  and  his  methods  of  logical  procedure  ;  for, 
perchance,  he  may  discover  that  an  error  lurks 
therein.  J.  W.  Powkll. 


msnTfA. 

Rbokxt  conversations  wiih  teachers  of  phys* 
ics  have  shown  me  thiit  there  exists,  in  this 
conntry  at  least,  great  diversity  of  opinion  as 
to  the  proper  dellnitlon  and  use  of  the  tenn 
•  Inertia.' 

Elementary  text-books  usually  speak  of  in- 
ertia as  a  mere  ituAiUtij,  —  the  inability  of  a 
body  to  set  Itaelf  in  motion,  or  to  atop  itself 
when  once  in  motion.  This  is  an  old  use  of 
the  term,  hut  ci-rtainly  not  Uic  best  use.  Max* 
well  states,'  that  at  the  revival  of  adencc, 
"  while  the  meo  of  science  understood  by  this 
term  [the  inertia  of  matterj  the  tendency  of  the 
body  to  persevere  in  its  state  of  motion  (or 
rest),  and  considered  it  a  m«viaMm&/e  tjvantity 
[the  ItallcB  are  mine],  tlioae  philosophers  who 
were  unacquainted  with  seknce  understood  in- 
ertia in  its  literal  sense  aa  a  quality  —  mere 
want  of  activity,  or  laxincsa." 

Maxwell  suggests  certain  simi)leexi)erimeDt« 
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vhlch  tbc  student  may  perTorm  in  ofder  to  be- 
<winp  thoronglily  acfjuaiiitod  with  tliat  prO(wrlv 
of  inattpr  wiiicli  lie  caU»  invi'Iia.  I  xiinll  (tc- 
«cribc  311  nd<]itioi)al  t-s(icnim"nl,  for  I  fiml  lliat 
tlin  iliUlciilly  13  not  nu-rdy  otin  of  words,  Thrrv 
arc  many  peojjle  wliuilo  not  rfcognizc  tho  phys- 
ical facts  to  be  ilcall  with. 

Take  a  hwivy  w«ighl,  fiflj-  pounds  let  n» 
Bay,  and  sii3|ifnd  it  by  a  long  coixl.  To  the 
weight  thns  hanging  allach  auoiber  cord,  strong 
eoough  to  sustain  the  fifty  pounds.  By  nieana 
of  thi»  latter  cord  pive  a  sharp  horizontal  pull 
to  Ihi-  weight.  Tlie  cord  U  broiten,  whilo  the 
weight  liardly  nioveti.  —  is  kft  ttliglitly  swing- 
ing. Is  it  posaSbtc  for  any  one  lo  try  tltis  cx- 
ptiriRwnt,  and  not  niuognijMt  that  wc  have  to  do 
bcre  with  aoniethiiig  more  than  tbc  ioabtlity  of 
m&ttcr  to  set  itself  in  motion?  Evidently  wc 
enoonotcreil  a  rrxtsUince  in  setting  the  body  in 
motion.  Wlioncc  came  thiit  resistance?  Not 
from  gravity:  the  pull  was  horizonUl :  and. 
mori'ovi'r,  the  oord  wc  have  brokeu  would  have 
servtHl  to  lift  the  weight.  Assuredly  not  from 
frii?li<)n,  or  rcsislanoe  of  the  air. "  We  arc 
driven  to  tlie  conclualon  that  matter  [lOsscMtva 
11  properly  in  virltio  of  whi<^li  it  tiffnra  rvMut' 
a»fr  to  an  agency  which  is  setting  it  ill  motion. 
Wc  should  find,  too,  by  <'xp«^rimcnt,  that  mat- 
ter oflcrs  a  ainiilai'  rcsistitncc  when  its  motion 
is  being  changed  in  nny  way.  cither  in  magni- 
tude or  in  direction.  This  pro|>crty  of  matter, 
wliicb  ia  mucli  more  tlian  the  mere  inability  to 
set  itself  in  motion,  is  what  Maxwell,  TlionuoD, 
and  Tait  call  inertia. 

Now.  wc  must  distinguish  very  carefully  be- 
tween inertia  itself,  a  projwrty  of  mutter,  and 
the  resistanoe  which  matter  can  exeit  in  virtue 
of  that  property,  somewhat  ns  we  must  itistin. 
guish  between  a  mun'v  strength  (that  is,  the 
property  hi  virtue  of  which  he  can  exert  force) 
!»nd  the  force  which  he  may  be  actually  exerting 
at  any  time. 

Kettirniiig  to  cx|>erimcnt,  let  us  attach  to 
our  firty-jionod  weight  a  weak  thread,  capable 
of  au*taining  a  few  ounces.  Pull  gently  and 
stendily  tn  a  horizontal  dlrectioii  ujion  tbia 
tlijvad.  A  resistance  is  felt,  to  Xta  aurc ;  but 
tlic  weight  is  moved  |>CTX3eplibly  in  the  tlirec- 
tioD  of  the  pull,  atiil  ac((iiin's.  |>erlia[)s,  u  greater 
velocity  than  we  succitedcd  io  giving  to  it  by  a 
pull  wiiich  broke  the  con!  prcvioiislj-  ii»cd, 

This  experiment  proves  tliat  the  resistance 
which  a  givt-n  ImxIv  can.  in  virtue  of  its  inertia, 
offer  to  an  imeney  which  is  setting  it  in  motion 
(and  it  would  bo  titc  same  for  any  change  in 
Ita  mutioD).  is  a  variahle  quantity  —  tct  us 
leave  tliu  statement  uuQriislted  for  a  moment, 


while  we  look  for  Ibo  conditions  and  the  law 
of  tliis  variation.  When  the  stout  cord  was 
bmken  in  [wlltng  at  the  hanging  weight,  the 
tatter  acquired  a  small  v<^!odty,  it  is  true ;  but 
it  acqiiiretl  tbat  velocity  in  a  very  slioit  time, 
a  fraction  of  a  second.  When  pulled  by  the 
thread,  the  weight  acquired  a  somewhat  greater 
velocity,  it  may  be  ;  but  a  much  longer  time 
was  occupied  lu  the  cliange.  Tbc  exact  ijuan- 
tltalive  law,  which  can  be  determined  by  exper- 
iment with  siiiii  apparatus  as,  for  instance. 
Atwoo<]'«  machine,  is  expressed  by  complet- 
ing tlic  interrupteit  statement  tn  ibe  follow- 
ing words:  —  being  proportiunal  lo  the  rate 
at  which  the  agency  i»  ehunging  Uic  body's 
motion. 

This  definite  law  being  rcoogniited,  there 
shouid  be  an  end  of  the  current  vague  aUem])ta 
at  explaining  such  phenomena  as,  for  example, 
that  of  a  bftlf-opeu  door  pieived  by  a  cannon- 
ball  without  being  shut.  Text-bo<iks  too  fre- 
quently say,  in  such  a  connection,  that  "  masses 
of  matter  receive  motion  gradually  and  surren- 
der it  gradimlly,"  or  that  *'  it  requires  lame  to 
impart  motion  to  a  body  as  a  whole,"  — state- 
ments from  whiel)  the  student  is  in  danger  of 
getting  the  idea,  if  indeed  he  gets  any  idea, 
that  the  lime  is  requirc<l  in  order  to  draw 
things  taut  within  iho  body,  and  get  iu  parti- 
cles to  acting  uixtn  cacli  other,  somewhat  a^  it 
takes  time  and  a  succession  of  jerks  to  take 
up  the  alack  of  a  freiglit-traiu  while  it  is  iKiing 
started. 

lA-t  UK  note  again  that  Iho  restslanee  which 
has  Just  been  considered  is  not  the  body's  in- 
ertia, but  is  merely  the  manifeatation  of  that 
properly.  But  if  the  manift-statious  of  inertia, 
in  the  case  of  a  given  IsMly,  are  so  variable,  how 
can  wo  gpcflk  of  inertia  as  a  mcasui-able  quan- 
tity, as  Maxwell  does  in  the  quotation  already 
made  ftam  him '! 

Suppose  wo  take  a  ccrtnio  1)ody.  and  asoer- 
tain  what  force,  reckoned  in  soy  units  we 
]>lease,  Is  required  to  impart  to  this  I>ody  a 
certain  velocity  in  a  certain  lime.  Then  wo 
take  a  second  body,  and  ascertain  wliat  force 
is  required  to  give  it  the  same  velocity  in  the 
same  lime,  lite  second  force  luay  be  equal 
to,  less  than,  or  greater  than,  the  Unit.  If  the 
forces  are  equal,  we  may  say  that  the  two  bodies 
have  equal  inertias.  If  thi^  sccoikI  force  is  n 
times  the  first,  wc  may  say  that  tlw  second  bodj^ 
has  n  times  as  mucli  inertia  as  tlie  first.  Tliit 
is  comparison  of  inertias.  Ifwc  wish  for  what 
is  called  in  fitsu  rem TFit,  we  have  merely  to  select 
some  body,  and  agree  to  call  its  Inertia  the  unit 
inertia.  K.  M.  Hall. 
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LOCAUZATIoy  IN  THE  BRAIN. 

Sjx<.-k  mw,  whcQ  FrlUcl)  »>id  lUteli!  sUair«d  ibat 
Uie  ooivz  of  Uio  brain  «ta«  pxciUble,  pliysiologiBU 
havo  been  aeliT«ly  esperi  men  ting  on  it.  Tliu*  t»r, 
Inresticaiiun  hu  liWeu  rl>c  to  two  thcorte*  rc^udlns 
Ibe  function  of  this  gr^j  tnallor.  On«  titoory  looks 
upon  ItMthcicntof  ihcIitjEbcrirjli-tlcctualactiriUM: 
IllAOtliM-,  Fontlitcritis  It  SI  a  sort  of  uiomlIc  cuDipoMNl 
of  *niSlliir«a^,  loi>k>i  u])U[i<!acli  aria»i  puMcssiiigionie 
definlta  fiuielloii,  pitiii-r  5Pii«»ry  or  inolor.  Moreover, 
Rucli  ii  llic  anturv  of  th«io  arciu,  nconlinK  lo  ttiia 
tbeorj'  of  localization,  Dial,  if  tli«y  b«  BlimuloWil,  pcr- 
foclly  ilctlBiM  niOTOioenU  or  Wimtlons  nre  excitcti, 
wblle.  If  lb«r  b«  dralrujed,  the  moveDirnt*  or  icn- 
iktloiia  owr  which  they  prrifdc  arc  alinll*hetl. 

Al  the  Ijilornntional  nmlical  ooni^reM  bulil  in 
Loiiilon  In  th«  suminrr  ot  1861,  tbtM  viewH  nera 
bath  aiily  ropr««vn[«il:  th«  former  being  lUpporCcd 
by  Profvuor  Golu  of  Slmsbiirg,  whilo  I)r,  tVirUr 
And  Pro^csior  Tea,  both  of  l^mlon,  r«pru8e[iT«d  llie 
]Atl«r.  Roltx  had  a  iloji.  atirl  Ferrler  a  iiiuiikey. 
The  aiilDial*  Kvre  exhibited  bi-fure  the  phynlologlcal 
SMtiou  uf  thu  uoiigros,  and  each  Invesllgalnr  »(nl«il 
his  Fuiiduiion*  u  biuie.il  on  the  aiilmnlt  prc^eoloil. 
Botli  nnimnli  wcrn  then  Itlllcil.  and  tUeir  braitia 
placed  for  ejaiiil nation  in  Ihe  hnn<l>  of  an  nnliicnt 
CominitlCB,  eoiisisting  of  Dr. 
Goir*r«,  Dr.  KJeln.  Prof.  E.  A. 
Schocfcr,  niid  Mr.  .1.  N.  I,ansl«y. 
Thfl  rrporta  o(  this  coniiiiiltwi 
h»Te  recently  tieou  publinhcl  In 
the  (TourniiJ  tif  pAv«loIo£ry  [vol. 
Ir.  Noi.  4  and  &);  anit,  having 
now  bnforc  ii*  ItiU  complete  d«- 
icrlption  ot  the  l«»ioiu.  It  !■ 
powUil*  to  miinale  the  value  of 
iha  pocullnrltiM  exhibited  by  itie 
nulnul*  whiln  allvo^ 

The  dan  prxwnted  by  Goll« 
had  be«n  •iibjecivit.  between  Ko- 
v«iBb«r,  1S90,  and  May.  1831,  lo 
Are  operation*.  By  thcu  a  larxe 
portion  of  Iho  corte«  of  boili 
hemlnphereii  hid  been  wubtHl 
away  wllli  a  •tream  of  water. 
OatiiaUy  obterved,  Uili  dog 
■honred  iMMfaliig  lUmotma]  In  lla 
brahng.  It  ran  round  the  room, 
wnKSii'S  It*  tail  and  tiiiOing 
about,  M  any  doc  Is  apt  to^to  In 
■  atnnite  placv.  Itn  cxpreMlon, 
however,  wu  itnpUJ.  and  lla  pSl 
heavy;  bnt  It  appMrod  to  pM< 
Mat  all  Ita  rense*,  and  bavo  control  over  all  lis  inii*- 
def,  —  two  pofnia  which  aru  to  fcp  einpha.iiwd  sa  at 
ftuidamental  Importance  In  the  preiwnt  dliuruuloii. 
TbU  dog  WB»,  bowercr.  itnltn  (tillcr*nt  In  many  way* 
from  a  normal  ilo;.  In  lr«reltii>;  nbuoc,  Ituiroiduil 
not  only  I't'al  obji-ois  utntrucling  ilt  paili,  but  tho*e 
irhleh  were  not  n-aJ,  —  such,  for  Instance,  an  a  ipot 
ot  tunlight  on  the  floor,  or  a  bit  of  whlt«  cloUi 
■pmul  flat. 


Fmr  was  apiiar^nlly  ali»«nt.  Tlw  craeking  of  a 
whip  and  tlicealetUng  (wsturvo  pruiliiceil  no  (^ffcrt; 
ancl,  when  an  ingry,  >piiting  cat  waa  held  u]!  la  le»l 
the  Imprnulon  which  It  woiiid  milie  on  lliis  dug.  It 
calmly  began  to  lick  r.b*  cat's  face.  It  would  eat 
dog's  Oeab,  soDietliing  which  a  iiorniat  iIok  i*  "'d  not 
todo.  When  pent  behind  a  low  fence,  it  made  no 
ly^lenialic  effort  to  gut  onl,  although  it  apparently 
wanted  to  do  (o;  itie  dimciilty  M>«nilng  lo  be  tliat 
It  did  nut  know  bow. 

Wilfaout  further  continuing  the  list  of  variation* 
fron  th«  normal,  it  tan  be  briefly  >nid  thai  tliiH  doj;, 
tllOU^  pOfaeMing  hi*  Hn»ei  ami  not  panltzed,  bad 
yel  loit  ROinelbing  which  goe*  to  makii  up  the  dlSe 
«nce  between  an  intelligent  and  a  itiipld  animal;  or^ 
to  quoic  Oolt*,  ihere  was  a  wenhneu  ot  perception. 
The  concluMona  which  Goilx  drew  from  tlw  action*^ 
of  bis  dog  arc  loo  obrioiu  to  ne^  «tatemenC. 

Tlie  monkey  preacnted  by  Farrier  hail  been  opomtod 
on  nevon  month*  before.  At  tlut  time  what  Ferrlef 
calls  Ibe  motor  Tone  —  a  region  about  Iho  finaure  ot 
Kolando  —  had  been  d<?stroyed  on  the  ic/t  side.  Thia 
wu  dune  with  n  Itienno-uiutery.  In  llie  animal  r» 
exhibited,  there  wa»  weakness  in  tlie  right  lejt,  aiiil^ 
Ibe  potiitnn  of  the  right  .arm  wni  nbnontiiLl.  No 
voluntary  use  of  cither  of  tiw  limb»  on  llint  <idc  hud 
been  uoliced  since   the  openitioii.      Uthi'rwlte   tlin 
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Itlabl  tStt  of  dii^*  Iinin,  4(let  l.iuiiilEy,  •IlKhUr  alicrsd. 
*«orul  euaTuluitvn .  lll^tlilrd  ooDvoiinlun;  IV.,  raurtb  euaioluUnn:  A  C  aiilvriur 
cvm}Kulu  ooiiToIuUon;  I'  C,  pontvrtvr  cv(tk|>n>)ta  Aiiimluilob;  O  L,  olttfUtty  lehv; 
&/F»  orbital  Iota.  /'/T.t^ruu  MiDvolongn;  l\  uncinate  ojnm^utkiD.  ^Vhr  olrelt* 
numbcrnl  4.&.  t.  4, 11.  U.  I^.  U.  14,  rfprHeiil  ar^'Ha  localiHd  by  PurrUT  mi  Tlic  brjijn 
ft  Ihtf  iLuij.  Ancl  \inra  hm-n  ukcn  ttv'n  bU  Hir  TJ,  '  Tha  fUEinUniu  ot  xh-  limln,'  jk<  140. 
tlio  brnki^  line  rnclLM,*  ll,^  rrffl»n  whkh  Uiv  U*^ofi  U  ^nunn  eenaii^'f  :o  hA^r  o^>v. 
rnd.  lind  wlililn  mbiolt  ill  ilin  gnj  inciter  ul  ibe  fonci  bad  btna  tcnovrO. 


monkey  wan  (|ultc  well.  Dr.  Ferr^er  briefly  Rlaleil 
iltut  he  coiisidereil  tliis  paraly»i«  a*  due  lo  the  d«atriie- 
tlon  of  llie  motor  xone  ot  Ihe  curtei,  which  prrtidrd 
over  the  muscles  on  Ihe  right  tide  of^the  body,  th« 
d^rtlnK^on  ot  which  would,  aeeordlng  to  .llie  theory 
ot  1  oca  11  ration,  produce  iblaetTorl.  It  n^^vi  remained 
fur  the  poit-morietii  to  thow  what  were^ibo  lesiona 
in  both  these  ca>c«. 
Mr.  I,anEley,  to  whom  the  rlgbt^braia  of  the  dog 
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vaa  given,  hu  romle  a  very  thorough  Kport.  Indeed, 
liu  r«vi«wc(l  Iho  whole  iribject  of  tht-  ftiiiin>i  kikI 
conmlntlon*  of  Ui«  itc>);*s  brain  b<>ron  givlnK  liis 
oLMervmiurit  in  tliii  particular  cue.  Ills  Tnaiii  con- 
clusioiia  are  perliapi  but  Inillcaiod  by  a  Tgure  sfiuw- 
iiig  Ihe  cKtcut  of  the.  knian.  This  is  Iromd  on  a 
icliematit;  o(itlln<r  r«[>r««eiiiiitiou  of  me  right  hotnl- 
uphcro  seen  from  the  Mv. 

Iti  some  plncefl  doubt  lU  lo  thn  exael  «ixleiil  o[  the 
lenion  niHi  (rntn  tlir  oblltcrMtl'xi  of  koiii«  of  the  fl»> 
■iiro,  niid  a  poK*il>ip  ilraKitinj;  of  tlie  brain  •luring 
ricalilzniinn.  'llic  rf^jjioii  i-ncloscd  within  llicdntiFr] 
line  In  the  aceoiupanylng  figure  IcAvrs  out  all  ib« 
douliTfiil  poinia,  and  lii<:lnJri  thi-  pari  only  ntfaich  la 
certainly  knciHn  lo  be  euvi-r^d  by  the  lesion. 

In  order  jilalnly  U>  liidicale  the  ^iglliflcutlce  o(  this 
Injur;,  some  jirtiin  loenliwd  (or  ihc  dog'a  brain  by 
Perrier  have  beva  Iniwricd  in  tho  Hnunt  In  posUlous 
which  art  approxliaaldy  i^nrrect.  The  number  of 
ttieae  area*  InvoUcil,  a*  can  be  »een  at  a  glance,  l* 
vnry  lar|[«. 

The  left  brain  of  the  dog  wtw  examined  by  Ur, 
Klfiii.  WIihoHi  going  Imn  the  details  of  hU  report, 
it  may  ba  niaiod  ibai  the  extent  of  the  l«ion  woa 
mh*r  leas  Ihati  tliat  on  the  right  >ide.  The  dvitnic- 
liun  of  tlif  ^-ray  malCer  did  not  cxirhiI  qnite  to  far 
forwAnls,  nor  lo  far  towani*  Ihn  baie.  but  it  wa«  still 
uxtcniive  enouith  to  incliidir  some  twu'tlilrds  of  the 
arpas  ulilch  were  embraeed  by  the  lesion  on  thn  op- 
poatte  tide. 

If,  then,  the  tlieoij  of  localtzatloa  wereeurrecl.  we 
nhould  have  exprel^  to  Hnd  this  dog  largely  pam- 
lywjl  on  bolh  sides  of  his  body,  and  blind  In  both 
eyes.  Tlial  this  was  not  the  case,  the  actions  rif  (he 
■clnial  plainly  ibowed.  Thero  was  some  degener- 
ation found  In  the  deeper  parts  of  the  brafn,  but  It 
was  apparmtly  of  little  iui|)ortniiee. 

The  brain  of  the  monkey  wuriamlned  by  Profewor 
Scbaefer.  The  leilon  wax  found  qiitin  strictly  eon- 
flned  lo  the  motor  jone.  It  thus  covered  aii  oval  re- 
gion, oconpyinf  abi.<ut  the  middle  thinl  of  the  brain, 
and  bfMCteil  transversely  by  the  flaturc  of  Itolando,  the 
end* of  which  extend  beyond  Ib^  oval  on  both  sidts. 
Beneath  this.  In  the  medullaty  ciilrp,  wns  a  lecond- 
afy  lesion  having  atioul  the  -aiDe  extent.  Tlie  basal 
Itanxlia  were  not  inrolted.  But  the  very  Important 
fact  w*»  developfd,  that  the  ]>yraniidal  tract  toniiecled 
with  the  left  «ldc  of  ilin  braiu  lisd  undergone  Wal- 
lerlan  deRenerailnn  Ihrouuh  its  whole  extent,  wbllo 
Iberv  was  aiso  found  an  unexplained  tract  of  degeti- 
e*alf«n  In  the  left  lateral  column  of  the  cervical  cord. 
TbfM  deep  Icsioni  lieinc  discovered,  it  became  at 
onee  IrapoMlbl*  la  decide  whether  the  eSects  obierved 
ta  the  monkey  were  due  to  n  removal  of  a  certain 
portion  of  the  cortex  or  not;  so  ihniltcaunot  he  con- 
sidered that  In  this  CRM>  the  miinkey  prerienled  by 
Ferrierfiimiaiiesady  evidence  in  favur  ut  loc.-Llizatloii. 
From  the  dog,  on  the  other  hand,  whicli  wa»  ex- 
hibited by  Gollz.  the  conoiiialon  !■  warranted,  tlint 
larfp:  pi>rtlons  of  the  cortex  ran  bo  removed  without 
prodnclnE  any  of  ihMC  elTects  which  would  be  ex- 
pected It  lite  tiieory  of  localization  were  true;  and  at 
the  same  time  there  Is  tome  reason  to  bellave  Uiat 


the  mmoval  of  portiona  of  tbe  cortex  dtminishes 
general  InteDi^cnce. 

We  have  dlMQued  bat  two  nsperlmenlf .  and  they 
in  Ihcrnsclve*  are  not  saBclent  |[n>uiid  for  any  jtencr- 
allxaUon ;  yet  the  position  In  Uw  ictentiltc  world,  of 
all  cooccmed,  is  Bucb  aa  to  render  tbeie  particular 
observations  of  more  than  nsaal  Importance  In  the 
history  of  this  Intrtestlns  quutinn,  and  hence  worth 
some  passing  attuntlon. 

BexBT  B.  DoXAUisoK. 


TUB   WINTER  OP  S87»-m  JN  EUROPE. 

TiiK  meteoroloKical  conditions  which  characterized 
this  pheuomo unity  cold  winter  have  been  carefnlly 
siudled  by  M.  Tcisaereno  de  Bon.  There  are  but 
few  aa  severe  winlers  in  a  century,  while  tbe  month 
«f  I>eceniber  was  the  coldest  on  record  at  Purli. 
This  exceptional  cold  was  dac  lo,  1°,  the  podtlon  of 
ilie  m.'Lxliuum  pressure;  3°,  the  clearness  of  the  sky; 
8°,  the  presence  of  auow  upon  the  ground ;  4°,  the 
calm  which  prevailed.  These  conditions  were  aiiiicd 
for  twenty-uven  conaecullve  days.  Proceodlns  from 
the  characteristics  of  this  partic^ar  season,  tlie 
aalhor  disciinei  the  subject  of  the  penistenco  of 
areas  of  high  and  low  prcisiire  In  certain  localities, 
and  the  resiilling  weather  phenomer\a.  TboM  'cen- 
tres of  Htniosplioric  action*  destnty  the  parallelism  of 
Isobars  and  i«otbcnua  with  the  equnlor.  and  control 
the  pievaillug  winds.  Tlius,  an  area  of  high  pressure 
gcncmlly  prevails  In  Siberia  In  winter,  and  a  similar 
area  at  aliout  Si>°  north  l.itilihle  In  tlie  Atlantic,  near 
MHileirjL  The  dlsplaceineiil  of  these  maxima  |troduces 
luodllications  in  the  weiiiier  of  Hie  whole  of  Europe, 
caiuln)!  these  abnnrmal  seasoni.  Three  ty|)e"  of  cold 
weather  may  lie  reenBTilwd:  \°,  thai  cbiiracieriecd  by 
the  displacement  of  the  Asiatic  maximum  towards 
Europe,  in  which  the  weather  is  dry  and  quite  cold; 
:i°,  tliat  characterized  by  thn  removal  of  iKe  Ma- 
ilolra  maximnitt  towants  francs  and  Kurope.  with 
luw  areas  In  Tobolsk  and  near  the  Aiores.  in  uhii'h 
cold  and  calm  we.ither  pruvail;  3",  that  cbaracterined 
by  tliB  displacement  of  the  Uadclm  maximum  north* 
nani,  with  relatively  low  pretsiirea  over  central 
Europe  anit  the  Meiliterranean.  and  giving  rise  to 
cold  with  dampneu  and  snowfall. 

Similarly,  two  types  of  mild  wnatlier  maybe  noted: 
1  °,  thai  cbaracierlted  by  low  prcai^nrca  In  nort.li«ro 
Kurope,  with  ihe  displacement  uf  the  Jladeira  high 
n.[en  towards  Spain  and  the  Mediterranean;  V.  that 
characterized  by  a  general  spreading  of  high  pressure 
i>as(ward  to  Its  ntaxiniiiin  In  Knada.  These  typM  ar« 
liardly  ilistinet  enough  to  be  classed  eeparaiely :  both 
are  accompanied  by  south-west  or  west  windi,  bring- 
ing warm  and  molit  air  from  the  ocean.  While  the 
fact  uf  the  cantrollinic  Iniluence  of  barometric  atvas 
if)  fully  recognized,  it  Is  not  so  easy  to  account  forthe 
d  liplacemenis  whirh  are  observed.  The  author  sup- 
poeca  that  these  ni-o  due  to  changes  in  the  thermic 
eonditloaofdlDerent  regions  of  the  Ktotw,  hut  does 
not  attempt  lo  further  investigate  Ihla  subject.  If  It 
were  posalbic  to  foretell  tbe  barmnctrfc  conditions  of 
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earning   nionthii,  tSw   probloiii    »(   roiwiutiuK   iLv 
cluraetcr  at  a  teMOii  woiilil  bv  capuble  uf  loluLiim. 

W.  IT. 


OUViSE  ROCKS  OF  NORTH  CAROLINA. 

MCOH  Inten^t  woi  atlrnctfi!  tk  riiitiiber  of  y^ara 
ago  to  Ibc  olivine  rucks  of  Norlli  CaniTlna  by  Ihn 
rxcHlpnt  [mper  of  Dr.  Gi'iiUi,  on  -Corundum  and  lla 
alWiraliuiiH.'  Thesis  Mckii  are  alio  wi-li  known  iirac- 
(kaJly  (rum  tlicir  aunclniinri  wllh  ttiir  niioa  A'lil 
curunilumnilReiinr  lliitiMuto :bi^ni-a  any  (hiii^- tend- 
ing to  Hiicl<l«te  lb«  origin  auti  hiilory  ii(  lh«se  [m- 
innnRe  nia««e8  of  olivine  in  of  vnlun.  Thtre  ha^  been 
r«oeiiUy  pub|jali(*d.  In  thu  Pm^pniinitg  at  Ilt«  Mosion 
•ociety  of  nataraL  lilitnry,  a  p«|ier  by  Vft.  AleiU  A. 
JuJIcnon  thOM  oil  vice  rock*,  wJikb  ii  of  great  value, 
emii  If  som«  exraptioiii  may  be  laken  lo  bi*  conelu- 
siout.  T)i«  parliiTUlar  variety  nt  ollvlna  rock  In 
Nortli  Cttrotlna  ia  dsUxnated  m  ttiiiilti);  it  iiftving 
been  umril  from  Mount  Dun  in  New  Zvalaud.  frixu 
ttlilcli  loraJlty  rocic  of  thii  character  wm  flr»t  ds- 
«crib«il.  In  Xorth  Camlina  tlie  loirk  l*  found  In 
oval  or  lenticular  mawM  iu  AhonibleiidiCKtieiM;  and 
A 'marked  alaly  Uuilnaliun '  in  looked  upon  by  I>r. 
Jiillcn  as  MmtiAcation  wlilch  dips  at  ■  «tccp  anglo. 
Hi*  rHaiuiia  for  n^sardlns  IhU  banded  slnicttirn  a* 
bHlillng-pianot  arc,  tliiLt,  on  microscopic  Ctudy  if  Ibin 
allccji,  tlier«  is  Men  an  alt«rnation  of  ooarwr  and  flii«r 
irropilar  graini,  Aptin:  gmlm  of  cliromlc  iron  ar« 
fODUd  not  only  dlvpcnu^  IliroiiKliniii  tlic  ri>ck-mius, 
but  alto  In  thin  hands  alt«rriatint:  with  the  o)[v{ii«< 
bands.  Hn  found,  liuwervr,  a  *liar[>  brak  between 
Ihn  lamination  of  the  oliviiie  rtn'k  and  lbt«  foliation 
vl  the  bombl«ndic  gnrli*  lurmunding  it.  A^n; 
wb«n  there  ha«  not  been  forroeil  In  the  rock  some 
inatetlal,  of  lawr  <fat«  than  the  limn  Iho  rock  came 
Into  pUce,  whldi  tiervea  an  a  cvment  to  hold  [lie  oll- 
vlna grain)  together,  the  rock  l.-i  pulverulent  and  frU- 
blc,  like  a  loosely  consolidated  sand. 

From  (he  abov«.  Dr.  Jiilton  ilrnwii  the  conctiiiioii 
that  Ihig  dunite  U  neither  of  th«mical  tiurof  vray- 
tits  Origin,  but  mthcr  an  accutnulaljon  of  debria  froin 
Boma  older  oIlTlna  rnck  of  eruptive  orlglTi;  that  I*, 
It  Is  an  olivine  sandaloD*.  'I'bs  chl<it  defect  In  Dr. 
JulJen'i  Masoning  i*,  that  all  the  evidence  which 
be  gives  in  aupport  of  Ihi*  view  could  exist  equally 
w«Jt  If  tlio  rock  had  sontn  cnllRly  dlSerent  oriftia. 
In  order  to  prove  that  any  thing  mufl  have  b»en 
formed  In  any  particular  way,  w«  onshl  to  seek 
for  certain  cbaraclera  in  It  which  could  bavo  been 
produced  in  that  way  alone. 

H<»i>r«.  W.  C.  Kerr  aud  C-  1>.  Smith,  who  hat« 
apeiit  much  liioe  In  itudylna  this  oMiiiie  rock  In  the 
field,  declare  in  favor  ot  the  eniptive  origin  of  It; 
but  they  hare  published  little  or  none  of  the  eTid<>nca 
upon  which  their  conclusion  rtsta.  and  therefore  on* 
caanot  Judj^e  as  lo  lis  oorrvctnet*.  Every  nKkcv^ 
tie*  iTlihiii  itself,  or  in  its  relations  to  others,  the 
•tor;  at  lu  orlxln  and  subM<)Uent  biitory  with  more 
or  IMS  ootDpleiciicas.  Tlie  correct  r«ading  ot  IhAt 
•tofy  depend*  upon  our  akiil  and  knowledge.  If  & 
roek  is  d^Maltd)  In  the  botlom  of  another  as  a  beacb 


tonnallon.  it  U  easy  to  soo  that  the  effect  It  produeea 
upon  the  boundary- rock  is  dltTercnt  from  Its  action 
upon  thi>m  as  a  lava-Itow  or  nii  Intrusive  msM.  So 
lh«  lavC  Inn  cmcs  prF<seut  tliflcr^nt  relations,  accord- 
iu;;  to  Ibeir  orip:iM.  tu  the  suri'ouiidlng  lockt.  Aa 
a  rule,  it  can  hiin31y  be  con»ideml  safe  to  posl- 
llvrly  dcplarp  what  the  orijrln  of  .an  old  cry***!- 
llnvi  rock  is,  until  tliviic  r*Iiiti<>n«  li«»e  Immjii  carofiiliy 
ascertainiiil ;  and  in  thi>i  dlre<:Uoii  I>r.  Julicn's  work 
ia  defccti«*e.  Tlio  present  writer's  microscopic  study 
of  the  North  Oarollnn  diuilte  showed  him  that  th(> 
rock  \ti:  u'a«  studying,  (<vcn  wlipii  drsiliuie  ot  some 
cc  me  1 1  tin);- mate  rial,  was  not  Iriahic  and  putverutenl, 
while  the  secllouk  to  his  mind  presented  chnrncters 
belonging  to  erupllvc  rocks  only.  The  olivine  grnins 
are  separated  by  flnc  fltjiurci,  but  r^vnry  Irrejiiitatiti' 
in  the  outline  ot  one  is  m(itch<>d  by  a  corri>-]ioiidirig 
irregularity  in  the  adjacent  buundinggralns,  If 
Ihese  grains  had  been  wjilnr  or  wind  w^irn  olivine 
•and.  no  such  malchlns  of  the  parts  would  have  hc«R 
pofslble.  Tills  any  oiifl  can  readily  see  for  himself 
If  he  will  examine  any  con c'uiue rale,  und  olxierve 
the  amount  of  interstitial  maierini  it  takes  to  hold 
together  and  fit  the  pebbles  to  on>r  nnollier.  Thi-n 
l<'I  htm  remvmlicr  that  a  sandstone  Is  a  conglomerate 
on  II  Kiuall  scal«,  and.  under  the  niicvuecope.  a  cuii- 
gliiuieraie  to  the  eye  a*  much  as  the  other  it  to  the 
utinidcd  vision.  The  olivine  rock  now  undi'r  con- 
sideration hai  absolutely  no  liiierstltlal  ti|>iK.-e*  and 
no  bind  Ins- materia),  but  the  gr&lus  are  tinured  and 
Hr^parated  the  same  as  the  adjacent  porlioim  are  sopa- 
rutcd  in  cracked  and  fluriir«d  glass.  From  this  tho 
conelnsinii  nalurallf  follows,  that  such  structure 
Indicates  that  these  olivine  grains  were  formed  by 
the  cracking  of  an  olivine  inua  during  the  proceM 
of  solid  1  Heal  I  on,  crystal  Uiatlon,  and  cooling;  that 
Is,  from  an  eruptive  msss. 

Further,  individuals  of  olivine  are  teen  In  polarixed 
light  to  be  made  up  of  a  number  of  dlslinel  grains, 
OS  much  separated  by  fiuurrs  from  one  another  aa 
the  distinct  liidlvliliial  ({rain*  are  •rlseiwhcr*  tn  the 
section.  Tills  is  a  naturul  and  common  occurrence 
In  an  eruptive  rock,  but  in  a  sedimentary  one  the 
parts  ought  lo  be  scattered.  Many  ot  these  Indi- 
vlduata,  loo,  are  long.  wedge-sbn|>cd  moucs  with 
sharjdy  polnied  einls,  1(  ilicy  had  been  w.iter  or 
wind  worn  grain -i  lliey  ought  lo  bave  hiut  lliese 
slmrp  edg«  woni,  rounded,  and  broken.  These  long, 
lenticular,  flsaured  Individuals  are  also  arranged  at 
every  ang1«  to  one  anoUjer,  when,  if  the  rock  wei« 
sedimentary,  they  ought  to  He  nearly  pardlel,  aud 
on  their  sides. 

The  alteraliolM  of  tits  dunlte  described  by  Dr. 
Julien  are  Important  and  luterestinii  becauac  ih«y 
give  rise  to  vema  and  other  rocks.  The  curundum 
in  iliese  veins  is  looked  upon  as  a  secondary  prodnct, 
and  not.  as  Dr.  CJenlh  lield,  the  primary  roiterlal 
from  which  many  rocks  originated.  The  chaitge  of 
the  olivine  rock  to  dlQeruul  rocks  ImuIs  (o  tlie  pro- 
dneUou  ot  chalcedonlc  or  clierty  forms.  Iioroblmdlc 
■chlsLs.  talc  schists,  serpentine,  etc.  Tlie  change  lo 
■opentlne  comprises  evrry  variation,  "  from  that  In 
which  the  serpentine  is  dilTused  among  the  olivine 
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itraDiilea,  nMreljr  m  a  mlnule  fibrous  netuork,  or  ai 
films  «iiveIoping  ollritie  cores,  lo  Ihnl  In  wlilch  only 
minule  ptullclet  ol  ulirtnv  lurvlvo  u  ihe  nuvlui  of 
the  gniiiuloKftiKl  to  lite  final  rMiik  uf  h  Irue  nnd 
complete  tHrpciiIini;." 

Dr.  Jiilkn  [iirthcr  claim h,  Una  the  nctlnolllRi,  am- 
plilholltcs,  hornbl«iKl0  icbisls,  anJ  many  nf  Ih*  Ulc 
schlaix,  ■i«ii[Iti>s,  atid  Krpi!ntinm>  of  tlie  A|>p>lachU 
■It  lielt.  an  tbe  eqiiUalentt  «C  the  diiiiite  uf  KoiHi 
r&roliiia. 

The  obJMttons  lo  some  of  Ih-.  Jtillon'n  views  li«Tfl 
not  bMti  olTiired  Troiu  an}'  *plrli.  of  critk'isin  of  his 
tfuljr  aseelleiit  impvr,  but  for  tb*  purpi^su  of  causing 
a  iijHre  Ihoroiigli  iinily  of  ibr  lickl-relmiani  of  ilils 
Tovk.  BfHl  11  prca^Dlalloii  of  ihi-  crldnnco  that  iituily 
•ilnrdi.  If  ib«  i-«i(lMite.  thpn,  niisuInK  Ur,  Jullcn's 
coridutiou*.  hii  views  will  tin  aL-ccfiled  uiibviilatiiigly. 
II*  lins,  iniltcd,  given  more  tfYidciice  for  hU  uplnloni 
Uiau  mout  wrlmr*  oti  rrystnllitif  roclcn  are  Ineiiuod  t* 
oiler;  for,  Ma  rule.  Itii-y  appear  lAcnnsiilerllieiriuvre 
dictum  auDIt^ivul  to  pmvn  ili«  origin  uf  any  rock.  It 
would  SMHi  tbat  tha  tlms  lis*  toiav  when  ttatcnunU 
ngsniing  thn  orlfln  of  cryilallliu  nwkK  eannot  be 
■weptod  from  any  olnerrer,  unlew  Ibeii-  cUliu»  arc 
*ccoiMpanl«d  by  full  anddecltlve  proof  of  ihoircor- 
rvclDdsa.  To  brlnu  about  tbii  beallliy  itaHi  In  the 
stud)-  of  tlic  Xurih- American  rocks,  tha  prcMiii 
Wftwr  baa  labonsl  for  jeart,  and  will  i^ontinuw  to 
IftbW.  U.  E.  W.ujswoutij, 


ABOUT  GREAT  TELESCOPES. 

Dii,  Rauii  Coi-Rt.jixo  of  Dun  Echl.  ncur  Abi-r- 
dfeii.  wb«i  rviTirrtltiK  lo  Scotland  bj-  way  of  tbi* 
country  a  fi-w  luontbs  ilnc*,  made  a  lour  ot  anvcral 
N'onb-Aniorkiii  obseTTBlorles;  and  In  a  lain  number 
of  Cepemltu*  lie  conlribul^u  a  paper  on  Ibe  Dudley 
Obarrvatorr  at  Albany,  tbe  Litcbficid  obscrralory  of 
Bkniltoii  collejti'  »l  Cliulon.  the  WarniT  obnrrralory 
at  Rocheitcr,  ll«! Toronto  obwrraiorj  {(Xanadu),  the 
McGlll  college  obwrrftiury  (Montreal),  ilie  Uarrard 
eolMiSC  obfcrvalory  (Cariibrld);!*).  the  Wiiiclicmter 
Oto«Tvalury  "f  YiIp  ooilcyp  (New  lliivcn),  the  two 
ofcservatonri  at  Princeton,  and  the  L'.S.  naval  ob- 
servatory (Wuhin|[ton|.  Tlie  noteworthy  purlioni 
of  lb*  c>|ulpment  of  lbi.-«i^  ■.■stabllsbnienta  arc  briefly 
dMil  wltti,  and  tliv  work  i;i-ncrjilly  tpeclflnd  on  wbtch 
tbey  arc  employed.  Dr.  r:i)j>fi|aiid,havintc<'n]oyedlbe 
food  fortaneot  iH^elnj[1liroii);faaiiuittb<<r  uf  the  Hnesi 
tolescDpoa  Id  all  parts  of  the  world,  places  ou  record, 
U  Ibe  ooaohuiou  of  ili«  papiT,  hi*  general  impres- 
sions of  tbe  actual  aisle  of  IcIcacopo-colMlnicUon  on 
both  ilde*  nt  tbe  Atlantic. 

Pint  at  rcfatils  Ibvir  optical  inerilsr  it  do«i  not 
wen  10  blni  tbat  any  material  dideri'iiea  as  to  tbe 
■Mn  power  of  separating  close  double  fian  nxlnis  In 
tbe  object-glusM  made  by  the  ctilef  opticians  in  Eu- 
rope aait  Auierlca.  On  a  nfghl  of  guod  definition, 
any  of  tfaelr  leleteopes  may  be  iruatrd  to  divide  a 
fairly  equal  pair  of  atan  at  a  dlaunce  Indicated  by 
Itewes't  Uble,i  ot  whldi  tlie  fullowlivi  Is  a  suBcieiit 
•peclmeti: — 

■  Iftae.  roy.  salr.  mm.,  iut.  1M. 
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We  Ihiis  Me  that  In  tbls  re:tpcct  our  lelen-opes  arc 
practically  perfect,  and  also  that  ibo  «tmo*pb<!re  on 
the  Terjf  beet  nijthts  la  sufflcicnlly  Bluady  to  permit 
tlinlr  full  power  lo  be  used.  If.  however,  we  !.•« 
them  on  dooMe  atan,  ot  wlilcli  tbe  compoiicnti differ 
very  much  In  brilliancy,  then  It  Is  by  no  mmn>  no 
CBay  to  conie  to  a  certain  concltuion.  There  1*  ibe 
*ncondary  niiectriitD  lo  contend  with.  n-'»peclin(£  tbe 
cliaracier  nf  which  It  may  be  said  that  a  certain  de- 
gree of  personal  latile  or  fuhion  exists.  Some  per- 
sons, notably  opticians,  seem  to  bv  little  disturbed 
byadecIdeJlyblitoglan,  while  others  prefer  a  wine- 
culored  fringe.  I*erliap*,  Indeed  probably,  there  is 
a  physiological  dlflerence  In  the  obeerreni;  for.  if  we 
suppose  a  person  to  be  blind  to  Ibe  ezti«ine  blue  and 
tlto  violet  rays  only  of  the  spectrum,  to  him  an  over- 
corrected  object-glass  would  be  pcrtccu  With  it  be 
would  bo  able  to  make  out  the  closest  eompanlona 
of  blue  stars,  or  to  see  coniiHiratively  faint  ones  right 
up  to  the  moon's  bright  limb.  To  such  a  perMD, 
huwever.  an  objecC-gliud  under  .corrected  to  the  same 
estent  would  appear  lo  be  a  decidedly  bad  one.  To 
Dr.  i'oi>ela(id,  u  well  as  to  many  of  hla  eolleaitues, 
an  aveni^  gltis  by  Cooke  or  firubb,  and,  to  a  leas  ex- 
tent, by  Clark,  appears  over-corrected ;  while  one  by 
SehNfder,  and  some  of  the  Munich  ciasuie,  appear 
under^omoted.  But  here  au  important  practical 
difference  enter*  Into  ronsldcmtlon,  one  which  has 
|}cen  partlculArly  experimented  on  by  Mr.  Itiiucll  of 
Sydney:  viz.,  that  the  correction  of  an  object-glass 
may  be  [e»ened  by  separating  the  lenses:  so  tbat  an 
orer-corToel4id  object-glass  may  be  adjusted  to  any 
doslred  Ulenl,  wiiile  one  llijvt  is  nndet-correi-ted  cab 
only  beowd  In  tlie  ntate  in  which  il  lefl  tbe  maker's 
hands.  As  an  example,  il  may  be  inenlioned  that 
the  somewhat  over-correcl'-il  c)bjtpt-glass  of  the  IIV- 
inch  equatorial  at  Dun  Kcbt  ha*  been  matortally  in)- 
prioved  by  separatitiK  lis  leiiites  Q.I  of  an  Ineb,  while  a 
seimratlouof  0.3  oCnu  inch  wai found  lutlirowoutloo 
mucli  red  about  the  primary  Image.  Tills  degree  of 
Iniprovcmenl  is  lio-st  shown  by  the  extremely  linear 
cliamctcr  of  the  speeira  of  stare  which  It  now  slves. 
Hilt  in  tills  connection  It  is  only  fair  to  mention,  that, 
in  making  this  object-glass.  Mr.  Grubb  was  Umiied 
to  tlio  relatively  ibort  ratio  of  12  to  1  between 
the  focal  length  and  aperture.  Opticians  have  not 
neglected  to  avail  tliemaelvea  of  this  proper^;  and 
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Mxonlliif ly  we  And  (htte  of  tbi?  Iirgrac  objcetlvn 
In  Um  votIiI,  — tbeST-lnchM  Tknno,  by  Onihl);  Utfl 
2t-[n«h  at  Prlnectoii,  ami  Uic  grMt  Ituatiaii  30-iiicb, 
both  hf  AItxii  (rl&rk  A  Su&v,  wUli  lli«lr  leiues  tvp- 
MUtrd  by  •  oouuilerable  iDterral. 

Asuunintt  >  lurge  l«ii«  la  be  tnodc  at  »t(UIaclorlly 
good  disk*,  and  Imvlnic  If*  ciirvr«  ami  Interval  «o  ad- 
justed lu  to  kIto  l)ie  Wst  attnlNuble  n.-aull*.  there  \» 
•noUiM'  J*(Kil  of  ('oiiilruirtiun  wlilch  demands  iH' 
ereSMd  attrutioii  with  every  augmciilalloii  of  kIip  ;  I.e., 
IheittUeotibourfacriof  Ibe  ]<'I1u:m.  Fonnnrly  it  wan 
too  Ptadlly  awiimiHl,  tliat,  (irorirkil  iLeciirvwi  Kpre 
rlKl)l,  a  lew  it-niclifii  non)  or  lea*  diil  uqI  m>tl«r. 
There  1»  a  well'kiiown  slory  of  an  npUelan.  who,  on 
being  blamed  lor  turnlnjc  oiil  a  bailty  scraichcil  iRtii, 
Kpllcd  Ihnt  ati  objucl-jtiuos  wa«  lo  be  lookeil  through, 
and  nut  il.  The  upliciuii  was  ncverlbcless  in  the 
vruiig;  tor  If  dvlicalc  ubjrcii  arc  undor  esaniinnllon, 
no  maltiir  irhrlhrr  thrj-  arr  Hiiall  t-ompuilona  of  large 
Stan, arniiT\iti»  *f>ti-l|jte«  of  lirlKht  i<l»iiet*. there  c«u 
be  no  doubt  thai  tbu  lliiiiih  of  tlie  ubjeFlive  plaja  a 
considerable  part  in  Ihfir  visibility.  Nor  la  It  tnertly 
necvBtniy  llint  (he- ■urfntwi  ahoutd  beeorrvctlytormrd 
and  wrtl  pollnlieil :  it  i«  alio  roiuUttc  that  tbrynhotil'l 
be  kept  scriijiuloiitty  clean,  aiiO.  above  all,  free  fruui 
gr«aw,  th«  tllghtCHt  trace  of  whic!h.  nhrri  tpreiul  over 
a  lens,  miwt  throw  otit  Irn-t^lar  difTrartlna  ipecira, 
materlallr  afTiictlii);  Ihn  vUlbillt/ot  any  >mRM  point 
of  l!j[bl.  in  the  neiuLlKirliood  of  a  brilli^iil  object. 
Id  tbii  nupect  no  prneiicul  astronomer  tlioulil  nejclrcl 
to  aaaure  himscll  ibai  an  objiTCI-glnai  ■■  rmlty  doing 
full  jiutlco  to  Ibe  maker. 

Dr.  CopfUnd'a  rvm;xrl{B  iin  Ibe  luotintlngs  of  large 
equatorial?  are  e«|weiall]r  pertinent.  In  Am«ri<-a,  he 
•aj*.  Ibe  mounting  ii  juit  or  barely  mifflclent  to  prr- 
inlt  of  a  lalitfaetory  life  nf  the  jtrand  optical  powers 
of  Itioir  laric^r  hmlraiuciila;  aail  no  refined  daisll  of 
auxiliary  apparatus  1%  atleni|(leii.  On  the  continent 
we  find  the  conTrnlence of  tlicsilronoinerxliidlnd  lu 
tlio  moit  paln>lakln2  manner,  and  pcrbapa  in  no 
ItiatnimnntJi  in  Ibo  world  is  this  su  carefully  k^pl  iti 
view  as  in  the  finer  German  instruiuenia.  TliiH  i« 
itoubilevs  due  iu  no  iinall  measiire  to  the  intimate 
relnliima  which  rxlit  between  lliti  ebiof  conlln<ntnl 
liMiriimrnl.ntikeii  and  practical  astronooicts ;  so  that 
jnsi  that  hln<i  of  apparatus  in  provided  wbleh  expe- 
riencH  has  shown  l»  be  requisite.  On  the  otherhanci, 
lu  tlio  ftabllity  and  rlsldjly  of  their  monnllnsi,  the 
latxer  Kngllih  and  Irith  Instruments  stHn^l  jin'OBil- 
neut,  while  lliey  year  by  year  sbow  a  greater  variety 
of  raally  avnibbic  itibildiarf  appanttm.  Indeed, 
there  can  bt^  lltllo  room  for  doubt  that  the  oldoT 
Onibb,  by  ilia  eloKiuit  arrsjigoiuont*  for  rellsTlng  l.he 
friction  of  butb  a:ie*  of  Ihc  equatorial  muuntiiig, 
practically  reaiovedall  limits  to  iis*Ueand»trength; 
while  in  iImi  littteJraown  Scinch  rpfractoe  at  Gatoa- 
h*ad,  by  Cooke  A  Sons,  we  bare  a  telescope  which 
only  requires  to  be  efGdcntiy  used  in  a  good  atmoi- 
pberc  to  show  its  gmt  merits  In  all  reipeeti. 

Finally,  Itr.  Copeland  thinks,  thai  wli^tlier  we 
take  lar^e  European  or  Auieriean  tnatniinenis,  the 
prospect  )■  mattcnemiraging,  both  to  the  nstronoitier 
and  tiM  Inst  rumen  t-makcr.     Nowherf  earn  «lgna  he 


deiiM-ieJ  that  ilie  utino«t  practical  limit  ha*  bean 
reached.  A  27-Inch  glass  can  be  inana^i^tl  with  prob- 
ably -greater  faeillly  now  than  a  10-inch  fifty  years 
.ign,  and  witb  (oranlhlni;  closely  approaching  to  the 
full  ealu  in  power,  due  to  increased  siM.  Tlie  ques- 
tion of  size  now,  as  it  did  then,  reduces  itself  to  the 
production  of  iiillable  dtska  of  glaia  and  to  coat. 
Ilen^  Il  la  that  sllvcrsd-glaxs  reficclors  offer  facliitlea 
of  which  t'Cvcral  dlslinicuiibed  [niCstlKalnrs  hnvn  not 
been  tluw  to  avail  IbemBelres. 


KNTOMonnAriiY  or  r/rRUoysuRA. 

Do.  PulKUuii.'ii  BaAi'Kii  has,  during  the  pusl  sen- 
son,  been  able  to  add  rnntlderably  to  our  knowledge 
of  thu  llfn-lilslory  of  the  lllmionenrtt  ohtciira,  and 
the  results  of  bis  obiervalions  have  been  published 
ISilgujif/nli.  akait  wtiK  tt'irn,  p.  843).  During  the 
latter  part  of  .lime  ho  found  within  the  ne.irl;' fnrmed 
pupa  of  Rblioftvigns  ilie  sncond  larval  stage  of  the 
lllnnoneuru,  which  rx.-sembies  the  first  stave  In  tbe 
structure  of  the  moulli-parts  (see  Science,  Xo.  13J.  but 
lacks  the  pieudopnds  and  nmbntaiorial  filaments  so 
duraetfrlslic  of  that  stage.  How  and  when  the  youog 
lIlrmoDenra  lurvageis  at  the  Rlitiotroxu*  larva  still 
reinains  nuknoirn;  but  Brauer  assumes  (anil  1  think 
be  is  quite  safe  In  doing  ■(])  that  it  enters  tbe  larva 
(not  the  pupal  of  Ihe  ItliltotroKus,  and  li  n  true  para- 
site, and  not  merely  a  prerlaceuiis  lus«cl.  Having 
entered  the  Khiiotro^-us  larra.  it  seems  highly  pi-oba- 
ble  that  the  Tllmioni'Utn  Una  has  to  undergo  a  kind 
of  qiilesci^nt  l.irval  stale  of  uncertain  durnllun,  but 
wliich  suddenly  changes  lu  one  of  ra|<iil  development 
during  the  pupal  State  of  tlie  beetle,  wliicli  Issia  only 
from  two  to  tbren  weeks.  Illrmoiicnra  larvae  in  the 
srconil  stage,  of  atxtut  eleven  millimetres  In  length, 
were  found  in  HliiMitrojjus  puiiite;  and  ten  "lays  after- 
ward the  fiitl-gruwn  paratitic  larva,  Iwonly-two  Itlilll- 
nielrei  in  length,  was  found.  Brauer  Iblntu  it  more 
than  prohaI>le  ihat  the  riilUgrown  Illrmoneura  larn, 
uftvremeruingfrom  tbe  Kbiiotrugiis  pupa,  hibernates; 
the  perfect  fly  appe.iriiig  In  July  of  the  next  year, 
Thli  seems  to  mo  more  doubtful.  The  Itliiioirogu* 
l.i.rv.t  is  known  In  require  two  years  for  ilevelopmenl- 
Tbere  are  two  al tern atltee  for  the  Hinttoneura  larva; 
either  it  li  carried,  by  dinging  to  the  beetle,  into  llie 
ground,  and  remains  quieseeni,  cither  attached  to  or 
near  the  Khixotrogii*  larva,  for  nearly  two  yearn;  or  It 
la  capable  uf  indegwndently  ili'Ci>vcriti|i  ih'>  KblEotro- 
giui  larva  when  tbit  latt  is  in  lis  second  rear'M  growtb. 
The  flmt  seems  to  me  the  roost  probable,  and  would 
^ve  two  years  tor  tbe  doTelopment  of  the  Blnnoneii* 
ra.oreTeii  three  it  the  fiill-nrownlarvahlberiiates.  Id 
cllher  case,  the  young  Iliniion'^ura  larva  Is  endowed 
with  a  sense  wlilcb  Is  truly  marvelloos,  whether  wo 
cboot>^  (o  ailiibuie  to  it  eonieloiisness  of  Its  acts,  or 
ascribe  iheui  to  'blind  inslincL' 

Brauer  rniies  a  cnricuis  practical  question,  which 
would  Indicain  Ihat  old  pine  fa-noes  ortetkd  trees  In  a 
fielil  may,  in  thi"  particular  case,  serve  to  prevent 
Ihe  undue  mult  I  plication  of  the  Khiiotro^ils  '  white 
Brub,'  C.  V.  RiUKT. 
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TWf  BOXE-CA  VEH  OF  POLAND. 
Thr  hont-etivti  of  Ojcoie  in  Poland.     Bv  Prof,  Vi. 
Vkui>.  KiiMKii.      Tntnalated  by  Joliii   Kdwkml 
Lee,  FCf.S.,  F.S.A.     I^iidon,  Longmnnt,  1884. 
41  p.,  Up).     4°. 

Oi:n  kiiuwk-dge  of  primitive  man  in  Europe. 
duriDg  Uic  jMtleolitliic  age.  Is  luaiuly  confined 
to  what  has  been  learoeil  iu  regard  to  Uie  life 
and  habits  of  tlie  ao-called  'cave-il«ellers.' 
This  haa  been  pfiiicl|ia)l_v  obtninett  froiii  llm 
soieoliflc  exi>loratioii  of  ruiiuci-uiiN  caverns, 
mostly  situated  in  w^iatcrii  F.iiropc.  in  France, 
Bel^tim.  and  England ;  allhotigli  inhabited 
cJivea  are  not  wanting  in  oilier  conntries.  es|>e- 
dally  in  flcrmany,  Spain,  and  Italy.  The 
fartlivat  (mint  to  the  south  to  which  they  have 
been  truiNnI,  is  .Sicily  and  the  e.xtreme  sontb- 
csatern  pixiroontory  of  Italy  ;  in  central  Kuro|.te 
they  arc  quite  rare:  while  the  moat  eustci-ty 
jtart  in  nbicb  any  airxilar  disw-ovory  ha*  been 
made  is  Ku.'i'titin  Poland.  There,  in  the  neigh- 
btjrhood  of  liie  village  of  Ojcow  (pronounced 
Oiioir),  sonic  lirieen  miles  or  more  north  of 
Cracow,  «?vcral  cjives  have  been  discovered 
within  the  last  ten  years  in  Uic  Jurassic  Jinio- 
stone,  which  forms  the  aides  of  some  of  the 
beautiful  valleys,  in  which  there  have  been 
found  humnn  remains  associated  with  the 
boni'-ji  of  anImaU.  both  those  extinct  and  those 
ttill  living.  In  Die  >ear  187t  Count  .lobami 
Zawiua  of  Wanuw  lit-guii  to  publish  in  tlie 
sdenlific  journal.'^  of  that  cilj',  in  Polish  and 
French,  the  iv«n!t»  of  his  carefnl  cxplorjilionK 
of  many  of  them;  and  the  MaUriatix  for 
lUat  year  contniued  a  rftum^  of  two  of  these 
papers.  At  the  [irc-historic  congress  held  in 
Stockholm,  also  in  1874.  Connl  Zawisza  gavf 
a  brief  account  of  bis  worli  in  a  paper  entitled 
'The  age  of  jiolislied  alone  in  Poland.'  He 
again  called  attention  to  liia  discoveries  at  the 
next  congress  at  Buda-Pesth  in  Irt'G,  mainly 
in  tt.«  one  called  '  llie  cave  of  the  uiamniolb  ; ' 
about  which  lie  lias  Hince  publinbed  more  In 
tl»c  Bicmoiv*  of  thu  Anthropological  aocielv  of 
l*ori8in  U7«  and  IS79. 

In  the  Mathiaux  for  Januar>-,  1«82.  M.  O. 
Osaowslii  has  given  an  account  of  tbe  rescnrcbcs 
undertaken  by  him  iu  187d,  on  behalf  of  the 
Academy  of  sciences  of  Cmcow,  in  several 
cavenis  situated  in  the  eastern  part  of  the 
orrondiMemenXof  Cracow,  especially  in  the  val- 
ley of  Mnikow.  About  twenty  of  them  yielded 
objects  of  hnman  fahncation.  all  IK-Ionging  to 
tlie  ncolilhii:  period.  Thone  fushioneil  out  of 
tione  were  the  most  remarkalslc,  and  these  arc 
lignred  in  two  pintrit. 

'Iliis  conit>ri«cs  all  tbnt  h«(l  been  given  to 
the  worki,  so  far  as  wc  arc  aware,  in  regard  to 


the  caves  of  Poland,  prior  to  the  appearance 
of  the  present  work  at  llreslan  in  lt»43.  In  it 
I'rofesaor  Kumi-r  bas  given  iinite  an  elaborate 
report  upon  tlie  csplor.tlions  carried  on  by 
liiniself  in  l'*7«  and  lH7ii,  more  especially  En 
the  cavt!  of  Jerxmaiiowice ;  togetlier  nilh  an 
aeeounl  of  tbe  results  of  Count  Zawisza'a  ex- 
plorations of  •  The  cave  of  the  mammoth.'  anil 
»omc  sligtil  notice  of  what  has  been  tiiscovcrcd 
by  other  pcreons  in  six  dilTentnt  cjivctiis.  Il 
18  evidently  intended  to  namt  a»  a  complete 
monograph  upon  tbe  Ojcow  caves ;  and  fixim 
the  fact  that  it  has  been  decnic<)  worthy  of  an 
Knglisli  dre*s  by  th<!  accomplished  translator 
of  Dr.  Keller's  •  l.akc.ilwcllingB,'  and  the 
liand.tomc  manner  in  which  it  is  pHnted  and 
illustrated,  we  hoped  to  find  in  it  a  Bt  com. 
panion  to  such  classic  works  of  prehiMloric 
iircheologj'  as  L.irtet  and  Christy's  •  ICeliquiac 
Aquatanicao,'  Dupont's  '  L'hoiiimc  pi-ndant  les 
.iges  do  la  pierre,'  and  Boyd  iJankinu's  ■  Cave- 
liunling.'  We  regi-et  to  bi-  obliged  lo  state  that 
our  e:ipectationa  have  liciui  <lisappointed.  and 
that  we  have  found  I  he  work  quite  iinaatis- 
factory,  at  least  upon  tlie  archeological  side. 
tu  the  palconiological  department,  there  is 
evidence  of  knowledge  and  esi)erience,  leav- 
ing little  to  desire  ;  but  it  is  plain  that  neither 
thu  author  nor  tie  translator  has  any  cleai' 
and  adequate  comprehension  of  the  distinction 
lietweeii  the  paleolithic  and  tlw:  neolithic  ages. 
We  find  the  statement  on  p.  41.  tliat  "the 
remains  of  the  ancient  inhnbilnnts  eousiat 
of  implements  of  hu  nunc  red  Hint  (paleolithic 
Tr.),"  etc. :  while  on  p.  7  it  is  said  that  in 
tJie  cave  of  .Te.rzmanowicc  "  no  iioHsbed  flint 
tools  wore  found.  Tho  flint  implenieuts  all 
belong  tu  the  older  stone  age,"  Kvidenlly, 
'  inijilvnients  of  hammered  flint '  nnd  '  |>ulished 
Hint  Uiols  ■*nrc  intended  to  be  coutnisLed  ;  but, 
if  we  turn  to  the  plates,  we  fiiul  that  all  tho 
objects  represented  are  either  llakcK,  knives, 
or  scrapers,  and  not  a  single  trite  |>aIe<olithic 
implement  is  either  delincaied  in  Uicm  or  de- 
scrilied  iu  the  text.  Very  dilfcrent  is  Count 
Zawisza's  careftil  stateiiic^nl,  that,  ■  *  of  tlie  foiir- 
teen  caverns  I  have  excavated,  one  only  had 
)>cen  iuhabiu^l  !>}' quaternary  man ;  three  be- 
luiiged  to  lh<-  .-ige  of  polished  stone  ;  two  had 
served  for  a  liabitnlion  of  cave-bears  ;  and  in 
tho  ollient  I  fonnd  nothing  "  (Cong,  of  Stock- 
rn.lm,  p.  atiO).  Again:  "Tbe deeper wc dug, 
the  larger  became  the  implements  of  thcMoDS- 
ticr  typo,  or  of  those  of  thi-  qu.ittTnaiy  gravels 
of  Meavin  "  (.VufcWuuj:,  vol.  is.  p.  W) .  So, 
too.  Dr.  It6nier  cvidt^nlly  is  not  aware  that 
potteiy  was  unknown  in  juilcolithic  times;  for 
ia  his  account  of  llic  cave  of  Jcnimanowic«, 
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in  wfaicit  h«  tlednrcs  tbat  '*  thi?  imploiDente  all 
belong  to  the  older  sloiic  age,"  he  xtates  Ihst 
"  diinacrouB  pieces  of  burnt  pottery  gave  fur- 
ther evidence  of  the  esiatenco  of  oinii  In  llie 
mvc." 

In  lirief.  we  mlsa  any  indication  of  tlic  em- 
ployment of  tlie  Ktrif^tly  sciccitillc  inottiodit  of 
oonducting  (•:c|>Ii>rutioii!t,  iioi'Diiling  to  vrliic-h 
the  oxnt-t  dcpt-li  nnd  position  in  tvliieh  cncb 
object  was  fonml  -.irr  nut"!!,  whether  it  was 
covere^l  by  n  Uo<ir  of  slalngtnile  or  not,  and 
wliat  articles  irere  found  together;  and  we 
have  Instead  only  R  jumble  of  miscellaneous 
rumai'ks,  however  intereaiiiig  in  themselvea. 
The  pliLt«s  are  beauiiRilly  executed,  and  are 
vuliinkle,  va|>eclally  those  iit  which  tl»c  aniinal 
Tvmain*  arc  deliiieiited ;  but  lh«  half-dozun 
dovotcd  to  :irch<^ul(igy  rttpn-M-iit  nutliiiig  n)i«o- 
lutclv  novel,  ntthdii^h  scvurul  imporliint  Hpcpt- 
meDs  aro  tignrc<l.  A  nnmlxrr  of  hiininn  «kulls 
mid  bones  have  liccn  found  in  thi-  differcDt 
caves,  which  huvc  been  siilimitted  to  I'lofcssor 
Virchon's  exnininntion ;  and  an  clalwrate  ac- 
count 13  given  of  his  careful  study  of  them. 
Il<!  rejiorls  that  he  Bnds  nothing  to  indicate  a 
high  nnticjuity  for  tlicni.  and  no  miiterial  differ- 
ence!' from  the  form  of  skull  of  the  pre»eiit 
inhnbiluntH  (jf  the  ooantry :  in  slion.  there  in 
nothing  to  prove  that  they  aiv  not  the  result 
of  intrusive  bdriid*,  and  coiide(|iieiitly  not  of 
the  saDic  ngc  ns  the  impkmenls  occurring  with 
tiicm. 

Two  interesting  fact*  vrv  find  monttoDed: 
one  is  the  enormous  nmount  of  the  remains  of 
Ibc  cave-bear,  discovered  by  Dr.  Itiimer  in 
tho  mwrii  explored  by  him,  amounting  to  aa 
many  a-t  one  thousand  individuals  :  the  ollie>r 
is  till'  proiif  obtaiucil  of  the  co-existence  of 
man  and  the  ouve-ticur  from  the  finding  of  a 
vertciii'ii  of  t.tie  Ixtar,  and  an  undoubted  [lint 
tmpleinciil,  cmlicildcd  Niik-  by  aide  in  tlK-  «aTiiii 
solid  criilnlllnr  KtIlIH^mit<^.  It  in  evident, 
from  the  general  rcMiit  of  the  ex|ilornttODH, 
that  the  caves  irere  inbnbiti'il  nlniovt  cxcla- 
aively  in  neolithic  times;  nllhough  I'rofessor 
Romer  thinks  that  the  occupation  continued 
into  '  thfi  broiiKc  age.'  Btit  the  Rbulsi  tlgiu'cd 
by  liiii)  ill  proof  of  this  Is  plainly-  lioman  ;  and 
in  one  cavern,  even  glass  beads  were  fonnil  at 
a  conxiilcrable  depth  in  the  d«[>oail.  C.^fflplct« 
cvidciK'c  of  the  very  late  occu]>ation  of  one 
c»veni,  st  lca«l.  is  affunlrd  liy  the  diNcovery 
in  it  of  a  dfitariuii  of  Antoninus  I'init,  of  tb« 
year  140.  Jlut  there  is  nothing  rcinjirlnbic  in 
tJiis,  as  Roman  coins  have  frequently  been 
found  in  Ihe  neighboiing  province  of  Silesia; 
nnd  a  hoard  of  i-adj'  (Jreek  coins  was  recently 
dug  up  near  Broiiibcrg.  in  Posen,  on  the  lower 


Vistula.  Their  presence  ts  to  be  traced 
with  the  grctit«rst  probability  to  the  tnffic  Id 
nnilier.  which  hus  rxiKted  from  the  remoteat 
antiijuity,  and  for  ivliich  tlic  trade  ronte  lay 
din-clly  up  the  valley  of  the  Vistula  In  Kiiniga- 
berg,  in  whose  neighborhood  similar  nndM  have 
occurred. 

Tlio  author  states  in  his  preface,  that  ho 
had  "  the  determination  of  undertaking  a  thor- 
ough investigation  of  these  caves."  but  llint  h« 
regi'et*.  that,  with  re»|iect  to  "  the  si>ecimeDa 
found,  it  cannot  always  be  |>oiilli%'ely  stated 
from  which  IxnI  in  IIki  cavi-!i  thuy  n'Ci«  taken  ; 
but  the  Kiiinn  in  llic  cjiae  witli  niori  of  the  cavca 
which  have  been  exeavaled  iu  Germanv." 
Wv  can  hut  rogiird  such  a  ntatemcnt  hk  this 
as  disgraeetld  to  UerrDan  science,  if  tniv ;  and 
it  certainly  is  not  true  of  cavc-csplonitions  in 
other  countries. 


IltSNOIS  COAL-PnODOCTWN. 

S'aluliri  of  cval'proitaclirm  fn  Illinois,  183S  :  A 
mpi'leniPiitnl  report  of  the  St^te  buresu  of  labor 
stntiiti««.  iloiiK  i>.  I.oiil>,  sncM^tary.  Springfidd, 
HoUrrpr.,  Ism.     lU  p..  2  niujMi.     S''. 

Tttt«  report,  published  tn  advance  of  the 
regular  biennial  report  of  Iho  bureau  for  1>*>H, 
makes  quite  a  compreheusive  showing  in  re- 
gard to  the  coal -prod  net  ion  of  llic  HUite,  and 
deraoniitruttt!i  the  ineivasing  value  of  Uie  in- 
duftlry.  8ineu  iH'li  the  output  of  coal  tn 
lltinoiN  has  incrc-niicd  fiv>m  more  ihun  two  and 
n  half  millions  of  tons  to  moi'e  than  ten  .-ind  a 
half. 

Ilk  the  intrmliiction,  Illinois  is  stated  to  have 
no  equal,  in  the  states  west  ot  I'cnnsylvADia. 
in  the  extent  of  its  coal-fields,  the  abundance 
and  accessibility  of  its  deposits,  in  its  trans- 
portation facilities,  or  In  it9  annual  contribu- 
tion to  the  ftiel-supply  of  the  country.  Aa  to 
the  extent  and  accessibility  of  the  coal- lie  Mm, 
and  the  facility  of  truiii«|M>rt»lion,  tbi.i  Htntc- 
menl  ia  undoubleiUy  correct.  Albert  Willistms, 
jun,,  in  the  '  Mineral  rcsMtix-Ca  of  IIm!  United 
States,*  rstiuialoH  that  the  i^tati:  contains  a 
lolnl  of  tJS,«45,0O0,0O0  tons  of  coal.  The 
ntimeroiia  railroads  with  good  grades  fiirnish 
cheap  tmns|iortatlon.  nnd  in  Chicago  and  St. 
Louis  tlie  requisites  of  two  great  central  uinr- 
kcls  are  found.  Aa  far  as  tljc  production  in 
concerned.  Illinois  is  |K-itin{>s  equalled  by  Ohio. 
The  siaiiatica  of  the  latter  for  IH^S  are  not  ut 
liaiid,  but  tlie  rate  of  ineieiute  la  probably 
about  the  Kanie  in  the  two  stateH.  Mr.  .luaeph 
Nininio,  in  the  abiitract  of  Ntatistics  for  1mH3 
(pubiinhcd  by  the  L".  S.  treasury  dquirtnieut), 
gives  tlK  production  of  coal  in  Ohio  for  imi 
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as  9,460,000  tons:  while  Mr.  Lt^rd,  Tor  the 
same  year  in  Illinois,  gi\eB  9,ll5.t;53  ton?. 
Coal  is  mined  in  forty-nine  counliea  in  Illinois  ; 
8n<l  the  number  of  mines  is  G3U,  emplovini; 
ittariy  2l.()0U  men  an<l  k  cni>itfll  of  »1().39G,i^0. 
The  jVoduclion  wiis  I0,.'.iik.7'J1  Ions  for  1B«3. 
vnhH?<)  nl  9ir>,KUl,>Vil.  This  wim  un  increiue 
of  1,393,414  ton*  over  th<r  oiilimt  of  iHH-J. 
Th*'  nvwrngc  vnlnt>  pur  ton  of  the  (-oiil  nt  rh« 
niinpE  has  been  i\AG  for  the  piist  three  yenr«. 
There  has  been  a  marked  decline  etncc  1870, 
when  it  nas  S^.32. 

The  report  gives  a  staltsiical  snmmnry  for 
the  state;  the  complete  statistics  of  each 
county  Arranged  in  alphabetical  order:  and  a 
«omparativc  luble  for  iSsi  and  1»83.  showing 
ibt  HUmlicr  of  m«ii  omiiloyi-d.  the  product  in 
tonii,  and  thi?  nveru^e  anil  uggri-giili?  ttiliii-'S. 

There  aru  «l»o  ijapcrs  on  '  Minern"  wages.' 
and  'Casualties  in  mines;'  and  ii  dcMiilei) 
dcacriplion  of'  the  IJinmond-minc  ihsiister  iit 
Itraidwodd,'  with  a  dia<;inm  of  the  mine,  is 
l^ven.  The  subject  of  state  logiiintion  in  the 
iDtercst  of  the  miuei's  is  coneidcivd,  and  stntis- 
Ucal  tables  of  the  various  inspection  distiicts 
arc  presented.  Illustrated  by  a  map  shoning 
their  boundaries.  These  are  followed  by  a 
lUt  of  Uie  railroudin  in  the  state  on  the  lines  of 
which  coal  Is  found,  with  the  nnnx-s  of  the 
towns  and  Klatiuns  un  each  wliere  it  is  loincil 
and  shipped. 

The  nverngo  wages  received  by  the  miner* 
is  stated  to  b«  ninety  cents  |H-r  ton.  During 
the  year.  M&  casnaltles  occurred,  involving  the 
loss  of  1 3-1  lives.  This  was  at  the  rate  of  one 
for  every  78,-ii-l  tons  of  coal,  or  one  man  in 
every  HCemploved  under  ground.  Thecatas- 
Irophes  iit  Itraidwood  aijd  CoultersviUe.  in 
which  T'J  lives  were  lust,  of  course  swells  the 
list,  and  m.ike*  It  exei'plional :  but.  leaving 
them  out,  one  life  wan  lost  for  every  I'Ji.'iK" 
Ions  ofcn.il  taken  out,  which  is  an  excessive 
denlh-i-ate  for  mines  ns  free  from  expI'Mivc 
gases  as  the  mines  of  Illinois  arc.  In  the 
bitumiuoits  mining-region  of  I'ennsytvania  the 
average  for  148:!  was  one  death  to  every  277.- 
l  J4  tona  of  coal  mined ;  and  in  Great  Brilain 
the  statistics  for  eight  years,  ending  with  l>iH<i. 
show  that  for  every  H3,6ii7  tons  of  coal  taken 
out  tlH-n;  was  an  average  of  one  death. 

lu  the  Illinois  mines  the  laiger  number  of 
tlic  miscellaneous  a<%'tdenls  are  causeil  by  the 
falling  of  the  roof,  ajiainsl  which,  as  the  tc[iort 
•aj's,  the  minci-s  are  usually  able  to  pixttrct 
themsclres.  Familiarity  with  the  ilnnger,  how- 
ever, leads  them  in  many  eases  to  ncgh-ct  the 
setting  of  props.  Twelve  of  the  SG5  acci<Ients 
were  due  to  gases. 


The  report  cotK-Judea  with  an  eimmeration 
of  the  state  mining-laws. 

Although  residents  of  Illinois  will  be  cijn'- 
cially  iutciested  in  this  report,  there  is  a  great 
deal  of  material  in  it  (hat  is  of  general  interest 
and  practical  value. 


CARI'EyTBlfS  K^fERGY  IX  NATUHE. 

Entrgy  in  nafvre ;  liz  Utturet  ufon  Iht  /vrc*t  if 
nalart  and  iheir  mtilual  rrlotioiMt.  By  W.  I.. 
CAKpaxTKa.  London,  Cautll,  1S8».  15+ai2 
p.,i!histr.     la*. 

Wnr.s  a  man  has  been  driving  a  bntcher- 
wagon,  or  throwing  trunks,  or  wading  about 
it)  the  cold  and  wcl  all  day.  aiut  has  no  attrac* 
live  fireside  to  retreat  lu  In  the  evening,  it 
must  Im  comforting  to  (iiwl  a  well-wurmed  ami 
brightly  lighteil  ball  standing  open,  with  a  plnt> 
form  at  one  end  loaded  with  bri<;ht  apparatus, 
and  cnnously  colored  diagrams  on  the  walh. 

The  weary  man  walks  in  and  takes  his  seat 
among  a  crowd  of  ec|aal1y  curious  men,  or 
only  equally  weary  if  habHit^,  and  after  rulj- 
bing  his  bands,  and  smoothing  his  hat  across 
bis  knees,  gives  a  few  furtive  gUtncea  at  the 
lecture-table,  and  awaits  events. 

Over  the  uppermost  diagram  there  is  {lostcd 
in  the  boldest  letters.  *  Kncrg>-  in  nature.' 
Our  tired  fViend  has  a  flickering  thought  that 
it  might  be  well  if  there  were  no  energy  in 
nature.  With  Nature  he  was  acquainted  when 
a  boy,  possibly,  and  has  a  certain  system  of 
philosophy  !u  regar<l  to  her  workings,  lie 
onoe  saw  a  man  wlio  eoaild  discover  spring*  of 
g;oo<l  water  by  ineansof  an  apple-twig.  lie  lias 
Uaned  his  head  against  telegraph-poles  to  hear 
the  deKi>atehcs.  or  lias  watulied  for  them  as  they 
passed  on  the  wire,  lie  tins  always  been  taught 
that  each  •  new  moon  '  is  a  new  moou,  and,  to 
the  best  of  mnn*s  knowledge,  mmle  of  som« 
common  suiislancc  nc<^i^s«arily.  Me  is  iwt 
aware  that  any  of  these  cherished  notions  are 
to  he  jarred  Ibis  evening ;  and,  tlianka  to  sootlt- 
lug  sleep,  they  may  not  be. 

The  lecturer  appears,  —  a  man  well  fle<pia!nt- 
cd  with  the  mechanical  theory  of  heal,  the 
kinetic  theory  of  gases,  the  peculiarities  of  a 
magnetic  ficlil,  ami  the  working  of  an  induc- 
tion-balauec.  hriUinnt  results  of  the  labor  of 
Mian,  —  and  has  i-ome  ihis  evening  to  flash 
these  Jewels  hefoii;  the  eye*  of  his  motley 
audience. 

The  icetnrcr  liegins ;  and  the  listeners  catch 
'  cleetricity,'  ■  heat.'  ■  sand,'  '  wood.'  Two 
close  their  eyes  and  nod  (the  ■  regulars  '  have 
already  closed  their  eyes  and  uoddc<l).  '  En- 
ergy' Is  the  power  of  doing  work,'  tbc  lecturer 
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•Bjv :  the  aJeeper  opeoa  an  ej'«.  '  Potve  Is 
dmply  tbe  espreaalon  of  the  rat«  or  8|)e«d  ttt 
which  any  cbu^  takes  place  ia  mutvr : '  tite 
eye  cloMS. 

TliL'  h'rUirer,  tmilding  Iiis  boprs  on  the  star* 
Ing  vyp*  of  a  joiing  nuin  in  Wk  froni  row  nwl 
the  rapidly  raiuiing  pcnvil  of  Uk-  young  Koman 
ID  Ihc  accoix],  dilates  u[)on  tbf  first  tno  lava  of 
motioii,  Bott  sf^roacbea  the  third.  lie  notices 
a  Mgtitened  h>ob  in  the  yoang  man's  face,  aud 
that  tbo  penoil  has  stopped,  andaaja,  "  Acdon 
aod  reaction  arc  equal,  but  for  preaent  pur- 
poaea  it  itvcd  i>ot  bo  here  diacoKied." 

It  may  bi-  auid  tlint  the  book'bindcr's  apprcn- 
tit'C  ortT  tlie  ckxrk  )iua  been  oniittt-d  from  tlii» 
aorauut  of  the  audience.  Tliat  is  viny  triiu ; 
b«it  it  niual  be  undcratood,  when  a  ]x>pular 
lecture  is  given,  tltat  it  passes  right  over  (lie 
beads  or  Ibroagli  tbo  he&ds  of  nearly  all  vho 
are  there ;  tliat  the  results  arc  only  to  be  found 
in  tbo  minds  of  astray  few.  With  this  granted, 
one  may  acknowledge  that  the  blue  lights  and 
red  llghla  of  the  esjicrimenta  may  draw  iip- 
plaiiae,  but  that  the  main  result  of  thi-  evaning 
will  be  a  restless  sleep  for  the  inajoriiy,  and  a 
pknMaiit  pastime  for  a  few. 

With  llie  (Ire  of  tlie  experimeuU  buria-il  in 
the  blaek  aud  white  of  woodcuui,  aud  the  awak- 
ening inlhitrnoe  of  the  apiriikcr'a  voice  gone, 
the  *ame  hatf-tolil  faeln  appear  wpjik  when  read 
from  thir  pugr.H  of  a  book. 

Mr.  UariK-nter  Ktat^'s  in  bis  preface,  that 
kind  frii-nds  ndTiscil  the  publicnlion  of  his  lec- 
tures ;  but  the  lectun-s  being  of  the  class  which 
bint  at  rattier  than  discuss  the  problems  of 
physics,  and  intended  to  lead  the  llsleucr  to 
think  he  is  learning  when  he  Is  only  lijiten- 
ing  to  pleasant  chat,  it  would  seem  ilnit  this 
advice  must  have  beeii  of  llie  kind  which  U 
not  meant  to  be  followed. 


SOMH  STATE  AORICULTURAL  BXPBRt- 
MENT-STA  TIONS. 

A  nauat  rqtarl  of  Ike  Conntftieul  agrkullural  rzperi- 
mcni-tHtlmn  Jar  1883.  I'liiiU-d  by  ativt  oi  Ut« 
tfgiilalure.  Ken  Haven,  TvItU',  JlfwvAowe,  d- 
ftj/w,  ^.,  18M.     131)  p.    S«. 

FouttK  anaval  nfort  of  ih*  iVew  Jtrtey  flait  ai/rieul- 
litrtil  ttpmtatnl-Maiimi  far  tk«  yritr  188S.  Viiie- 
Uud.  rtVMwpr.,  I«83.     112  p.    8<>. 

Tub  report  of  the  Connecticut  station  for 
1M8M  presents  a  good  lllustratioi),  lioih  uf  the 
value  of  experiinent-atations  aud  of  the  ratlier 
narrow  limits  vtiihin  which  their  activity  ha» 
been  in  mu«t  eases  tbu^  far  confhx-d.  This 
oldest  of  tlw  American  »lalions  owed  its  origin 
to  lh«  deiuaiKl  for  an  elBcienl  control  of  tbo 


quality  of  commercial  fertilisers.  It  was  in 
ita  inception,  and  baa  remained  to  a  large 
extent,  a  fertilizer-control  station ;  and  this, 
not  from  any  lack  of  iuti^roit  in  the  probleraa 
of  agricullnmt  scienct'.  nor  ftwn  any  iacom* 
pctcnco  on  the  part  of  il«  oincen  to  solve 
them,  liul  simply  from  force  of  circu nutrient. 

During  the  wiuter  of  1KK2-83  the  aUtton 
was  without  laboratory  facilities,  and  tbc  pres- 
ent report  oovcra  about  nine  months  of  work. 
Of  its  hundred  aud  twenty  pages,  about  sev- 
enty are  devoted  to  fertilizers,  two  hundred 
and  nineteen  analyaca  of  irbloh  are  reported. 
"  Nearly  one-half  of  them  are  samplea  of  com- 
plex conipoaitiou.  ejich  one  requiring  six  de- 
terminations in  duplicate."  The  amount  of 
work  which  this  involves  can  lie  fully  appre- 
ciated only  by  a  chemist,  but  its  clfuct  in 
limiting  the  amount  of  other  work  done  is 
obvious. 

Aside  fVom  fertiliser  analyses,  we  lind  in 
this  report  numerous  testa  of  the  vitality  of 
seeds,  together  with  a  description  of  a  new  and 
convenient  form  of  apiHtialua  for  tite  saaic ; 
aiialyHrs  of  feed iiig-st litis,  aud  a  table  of  the 
com{)uititioD  of  Anii-ricun  feeding-stud's  com- 
pileil  excliisivfly  from  Anieiicnn  analyses  by 
Dr.  K.  II.  Jetikins;  Qnalysca  of  the  milk  of 
Ayrshire  cows,  and  of  market  milk  ;  anal.^^es 
of  oak  and  chc«nut  leaves  at  dilfcreut  period* 
of  growth  :  and  divers  minor  malters,  includ- 
ing notes  on  some  analytical  processes. 

It  will  be  seen.  that,  while  coitsidcrable  work 
other  than  ferlili/er  analysis  has  been  done, 
it  is  all.  ao  far  as  re|>orted.  laboratory  work. 
Of  ex[>eriinents  witli  lit  Ing  plants  or  auimaU. 
or  even  with  the  .-^oil  from  which  they  draw 
their  snslenancc.  we  llnd  no  mention.  As  we 
have  already  naid,  this  faet  ia  largely,  if  not 
entirely,  the  result  uf  uiiavoidabhr  drenm- 
:>tances.  We  mention  it  here,  not  to  find  fault, 
but  to  express  the  hoi>e,  that,  with  its  new 
equipment  and  iucn-ascd  in<-ome,  tlic  Connect- 
icut station  will  liu<l  means  au<i  opiioitunity 
to  enlarge  the  scope  of  its  work,  aii<]  attack 
some  of  the  numerous  problems  in  what  we 
inlglit  call  applied  biolog}',  which  are  waiting 
solution. 

The  rejKHt  of  the  New  Jersey  station  shows 
points  of  resemblance  to.  and  of  dilfereoce 
tVom,  that  of  the  Connecticut  station.  As  la 
the  formor  case,  the  largest  draught  ujwii  the 
iT«ourccs  of  the  station  has  Iim'u  for  the  anal- 
ysia  of  fcrltlixcrs,  a  hundn-d  and  uincty-funr 
of  which  have  been  examineil.  I'niike  iJie 
Connecticut  station,  ihc  New  Jersey  station 
had  ready  to  its  band  tolerably  good  fadlitics 
for  cotiducting  field  and  feeding  osperlmeutR; 
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ami  to  these.  &j\A  the  auxiliary  cliemicul  woric 
which  ihey  involve,  the  reaiilue  uf  iL-«  iMierglcs 
hax  l)e<-'ti  ilin^i^U-d.  Tticm?  iixpcriinootA  indiulc 
Com|iitrixitti.i  of  ^ri'i-ii  ryo  with  rye  cnsilngc, 
mid  of  tlricil  fixiiJcr-coni  with  corn  ensilogp, 
ms  Tootl  Tor  mllvfa-cowH ;  field  trials  with  fer- 
tilizers on  rnriotis  crops  and  on  vni-ioiia  trpical 
amis  in  tlio  state ;  experimenta  upon  sorghum 
as  n  sugar- prod iiciug  plant,  and  preliminary 
work  on  sweet-potato  diaoaae. 

Not  all  of  these  ex|>orinieiita  ara  of  the 
higheat  order ;  but  tlie,v  are  uCLuiratc  and  [Wins- 
takini;.  ami  they  touch  llit;  ucltial  intvicsts  of 
the  farm  morv  clOHcly  than  aiiy  mere  laboratory 


work,  howerojojtcellcnt.  cun  do.  The  cxperi* 
mcntK  on  lecirghum  wnrc  mainly  upon  the  «fi^ct 
ofrcrtiliKcrs  uiwti  the  yield  of  sugar,  and  gave 
tbc  iiilcrcsting  result  that  the  yield  of  su^cnr 
was  more  favorably  affected  by  potash  than  by 
aay  other  uogle  aubstanee,  and  that,  with  the 
additlonof  nitrogen  to  the  pola^li.  thu  lar^oitt 
yield  of  su]far  per  aero  waa  obtiiinixl.  Sul- 
pliatc  of  [luta^li  surpassi-d  tli<!  'niuriiitt!*  in 
evury  CMC.  Hoth  surgbiim  liiiga*!<r  antl  nei^d 
(tlie  whole  plant  cut  for  fodder)  and  vorgtium 
eiwihige  proved  very  sattsbclory  fodders  for 
cows  and  pigS- 
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OOVBRNMBNT  OBQ&NIZATION8. 

Ocolvgiwl  nmj. 

Mineral  rprinfir  in  cattem  Tr.tUuMM.  —  Mr.  F.  U. 
Pcaraoti.  wtio  cnrricd  nii  to[iogr^liie  work  for  tli« 
tarraj  lui  »umini<r  in  eulerii  TviineanM.  reports 
Ibal  the  wctloii  uf  the  vlatt?  upuii  the  mnp  of  whlcli 
be  ia  now  nngaenl  is  full  of  inlnrnil  spring*  hclnng' 
Ing  to  the  cliuis«a  o(  niilpliitr  unit  cliAlj'lKalc  ipriti^s. 
B*  nMallonit  puiIciiUrly  liviiu**  Station  Vnllvjr.  in 
OralBgVr  and  llawkiiu  countit^s,  u  Iwing  the  locality 
of  sotn«  twenty  iprin^,  a  niimbrr  nt  whlcli  liaie 
been  Improvci),  niiil  an!  place*  <:if  retort.  On  ttio 
na4th-w«*I«m  side  or  the  talley  liwi  tlie  '  Poor  Valley 
Btdge,'  which  eitenila  for  a  distance  ot  Mime  thirty 
nllta  from  the  nonh-easl  to  ihp  loiitli-weai.  ThL< 
tidgc  ii  iiepnr*teil  from  Ihn  Clinch  MoiiiiIhIii.  which 
la  on  Ihit  nortli-weit  and  parallel  with  it,  by  adeprei- 
•lon  or  hollow  knuwii  as '  Poor  Valley."  In  the  latter. 
Dimerous  Bmall  »tr«amx  rlxe,  Miparaicil  hy  tow  ill- 
Tlde<,  which,  after  flowlnn  1"  the  valley  fur riiort  lUn- 
tancM  eiilirr  *0(iUL-weal  uriiorth-eait,  turn  and  reach 
Bean's  Staiion  Valley  ihi-oiigh  gap*  in  llie  Poor  Valley 
BidigK.  At  every  one  of  thi^ie  ipipion  ilivnoLith-etuit 
•Idc  of  the  tIdRe.  (iilpliiir  "priiiit^  are  found.  Most 
of  iliR*'  sprinc*  'ire  uiiiui|irovcd,  ai  fir  na  conven- 
iences for  iiiing  the  waters  *rc  concerned;  but  thoao 
at  wUieh  hotcli  have  been  built  am  araoni;  the  niosl 
popubr  ploeen  of  retort  In  ilie  ttale.  Beeinning  at 
the  Mnilli-wMt,  where  tlie  rldse  abut«  agalnat  llio 
Clinch  Mountain,  the  lint  springs  of  importance  am 
■  Lee's  .Springj.'  which  Mre  situateil  at  Ihn  extn'mlty 
of  the  Vimr  Valley  Rlitge,  or  rather  partly  between  It 
and  tbc  Clineb  Moanlaiii.  Puwilcr  I^pring  (named 
fro4D  tlie  odor  of  the  xulpburettfJ-hydrogen  ghs),  at 
Powder  Spring  Gap.  live  milci  farther  to  ili*  iiortb- 
CAst.  I>  the  next  Important  locality.  Kiillowing  ibe 
tiiise  tifteea  mite*  front  Ifal«  point,  toward  the  north- 
MSt.  brinies  one  K>  ■  Tales  Springs,'  one  of  the  most 
neud  localities  In  Tennesaoe.  There  ar*  good  ao- 
oonunodaUoas  here;  and  (tagM  connect  with  thv 
Baatam  Tconeasce,  Virginia,  and  Georgia  railroad 


at  Morrislown.  Stageiconiieet 'Lee'sSpriaft'  with 
Strawberry  Plaint,  a  station  on  the  name  railroad. 

BaJe's  red  and  white  aulpbur  tprinitx,  In  Ilawklna 
county,  five  miles  nortli  of  Rogersville.  «rf  al»>  rc- 
•orted  to,  and  are  on  the  »anie  tine  ai  the  oilier 
■prlnjiR  cnnnierated.  There  am  alfo  iHirrr:il  chalyliF- 
aci!  6priiii:s  on  ur  near  the  same  line.  In  Hawkins 
and  Grainger  cuunlies.  Other  itcll-koown  watering- 
places,  dctennin<id  bytheprejcnceofmiueral  s|>r<ni;*, 
III  the  region  mivcycd  by  Mr.  I'ejirson,  are  'Moiil- 
vale  SprlnB»'  in  Blount  fjiinly,  'Oliver  Springs  '  in 
Anderson  [!ounty.  'Austin  ^Springs'  in  Waablng- 
ton  county,  and  'Oalbraith's  Springs'  in  Hawkins 
cniinty. 

Burk'*  Gardm,  tn  FfrtrMfci.  — Tlie  poculUr  lopo- 
gnipbical  sysicm  o(  long  narrow  valleys,  with  Hreams 
flowing  from  their  opposite  ends  to  the  middle.  »nd 
Ihenee  at  rlffbl  angl»  acro<*  or  through  one  of  its 
boundary  ridge«,  whiuh  isuiieof  i)ie  »tri king  features 
of  the  physical  geugnipby  of  the  country  purveyed 
hy  Mr.  Iklorrii  Bien  in  the  southern  Appaliichiiiiis 
[dvAcrlhed  In  ^'cfe^ce,  Xo.  Ci1|,  grmlually  changes,  us 
It  Is  traeed  iiurlh'cajtward  from  tht'  valley  of  eait 
Teniicaiee,  until  in  Tnieirell  county,  the  northern 
county  of  snutli-wettcni  Virginia,  is  found  the 
most  (oalhorly  Inktaiicc  of  a  topograph kal  feature 
common  hi  Peiinsylvitiiia.  Thi4  in  Burk't  Garden, 
a  beautiful  oval  vitilcy.  i-iaht  milc»  lotig  by  four  and  a 
h.iir  mile*  wide.  It  Is  iiirroundRd  by  a  ridge  avcr> 
a^iiiK  more  than  twelve  liiiiidr'-d  feet  In  height.  The 
lallt^y  contains  HUmt>  of  the  richeH  Miie.]Era**  'and 
in  tlie  state^  lis  drainage  (cirins  oqh  of  the  heads 
of  Wolf  Crcnk,  which  ntfnrds  numerous  examples  of 
Mrik-hole  drafnage.  s<>  coniinon  In  ibc  area  mrrejcd 
by  Ur.  Itieii.  This  slreaui  leaves  the  talley  by  flow- 
ing Ihrtiugh  the  wcsii>ni  side  of  the  oval  range  In  a 
deep  and  rugged  gap,  or  enflon  ns  It  would  be  called 
in  the  woit.  This  valley  well  dewrvpa  the  name  of 
'^uden.'  for  It  is  one  of  the  niu«t  beautiful  xpol*  lit 
Virginia.  The  first  glance  n-calU  Johnaon'sdescTlp- 
tioii  of  '  Happy  Valley  '  In  Kaiselals,  and  it  is  without 
doubt  destined  to  become  x  popular  mountain  resort.. 
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It  h  located  lii  lUe>oaIli«rn  pirlof  T.ueiVAllcoflniT'. 
S«uth'«A«t  o(  It  ji  tbi-  vnfley  •>'  Holiloii  Hirer,  i[i 
wbicli  thnrc  arc  \»rge  gjfaam  Uciintlti.  Tke  fnrUltty 
of  IIurk'«<iArJeD  maj  perlupt  bo  iliirtotlicpretciiRn 


ot  Kypium.  KIk  Q.inJnn,  In  Raxtdl  county.  louth- 
wtrtt  ot  T)U'><Te[l,  U  DUiiinn'liKt  llh«  Biirii't  Ginlnn, 
but  not  !io  well  cleflncd,  aUhough,  it  may  liavu  been 
■o  la  the  pknt. 


RECENT  PROVEEDhWaS   OF  SCIENTIFIC  SOCIETIES. 


TngtMi  BtUnl  lililtij  BOiBlj. 
Aflil  S.  —  Mr.  P.  A.  Lucas  arra!|rni'<l  llin  Knjjiliih 
«pirrow,  PMtcr  dum^stieu*,  rs  a  uiiisaiice;  filittlns, 
tlul,  after  neveral  senoii*  of  cArvtiil  icrutliiy,  h<^ 
hiul  ncTnr  Mien  the  bin)  citplurc  oi-  dnilray  a  tingle 
larva,  ll  will  ctiuin  buiifrfllvn,  ftjibr  wllli  i^iir  nnttvr 
binls,  and  ArXir  L)i«r)  ana}-,  U  will  il^voiir  t.li*  gmln 
«f  Uie  farmer,  ami  the  tnnSa  nittivat'^d  fur  i/'inxner- 
claJpirpnup*;  but  to  do  luiy  iliin^uirfulJia^^lMSt  \\» 
principlri-  It  In  ilalcd  by  J.  O.  Oregory,  a  velcrau 
•eeJ-giDirvr,  lo  Im  o»«  of  liii  Krcaliiiit  erif  mka.  Mr. 
Iiucas  referred  to  corit^t^  which  he  bad  n'lt.i)«M«il 
bntnreen  l'«»»er  dome«iicu»  and  I'ieiM  pulieKeiis.  tLe 
hard-working  (Vrlhla  famllluU,  Troglixljiei  jicdon. 
nod  Ke^1u»  «airapa:  In  aoniv  Insliiice*  ifti^ral  spar- 
rowi  utiirin^  in  the  attack,  lie  bail  al>o  Keen  llio 
tllrd  |icrc)ied  uti  a  tree  irliose  branclies  were  loiuled 
with  wob»  ot  ccrlain  cali-rpllUw,  withnut  ereii  noU- 
clni:  tlii'iii,  but  waliJnt;for  ibcc-rnmb])  from  the  brrnk- 
fast-table.  The  iv^atiferuui  iDrelirrivr  Ik.  in  this  ata,t*, 
proteeEed  by  law.  a  pi^iKiItT  uf  live  dullars  being  liu- 

poied  (or  tlio  killing  of  one,- Dr.  A.  C.  Stoken 

«oinmunl<?alRil  a  papier  on  Cynip*  qiiprcua-cnrnlijcra 
of  (ta[«n-S»rh«n.  e>hlhiiins  th«  »piniuia  ical'"  ami 
■ei'eral  micruBcupii;  dlt^et^Iiotii  of  the  lly,  esgieclally 
of  the  nratian  tiibnle*.  to  nho*  the  arr«nB*tnent  ot 
the  pndiinfiilaled  <>s:g>>.  Thi*  niimnroiis  Inhiilcj  nrc 
in  two  etiist^^rf,  radiating  fruni  cnrmnuii  F>!tilt«a.  ThB 
peduncle  of  each  e^  I?  Iwiit«il  iibmit  the  -gg  next 
to  the  re«r;  so  that,  when  depoMled  on  llie  tHig.  tbe 
■Itrnt  U  itlrMle4l  upiv^n).  and  d*vi!loi»  Into  Ihn  hol- 
low, thorndlkr  body  prnjcclini  from  tli"  Rail.  The  fly 
OtC^pt*  liy  uiiawin::  a  «uall  bole  in  one  «ide  ot  tlil< 
body,  above  ilie  lurfuce  ot  the  exeTeseeucc.  ^ei«ral 
oialurettla  were  temovod  from  Iheie  woody  rapaules 
In  Itacemlmr;  and  fniin  the  o.ime  gall,  at  tba  aamo 
llm*.  wnrr lakf^n  larvwiaml  piipai-.— — At apreTloiW 
luc^linn,  Pnit.  AuHliuC  Ap:;arrelrrred  tiitb«Bpawn> 
ing  of  Ful;ur  canllieuUla.  lutini;  that  the  e~-i  were 
depoiltcd  every  ninDtli,  eice|it.  pnrhapa,  In  the  wIntRr. 
A  recoal  «xp«rleDcv  on  lli«  Xetr-Jcr«oy  c-mmc  h:is  Iml 
lo  Ibe  belief  thAt  ipnvnliis  may  l,ike  place  at  viy 
nHon.  la  tbe  region  about  C.ipc  May  iliese  li>ns 
gIiuIo»  of  l^gs>«aMl  ara  popuLirly  •iippnvcd  to  be  Lhc 
•kdeions  of  dcfimct  »ii»h««. 

BaClMvn'  ■>oh  FUUdaliihU. 
Aprils.— 'Uf.  Ilonry  U.  Morri*  save  *  brief  de- 
•erlpUoa  of  an  atiDi>sph«Tic  elevator,  coniiitin^  of  a 
doMd  ca(e  orcarworkin;  in  nn  nlr-tlsht  well;  lli« 
•Ir-pmMiK,  euppUed  by  a  'liooi'  or  other  pmoim 
Mower,  beinf  ■dmlltad  to  tlt«  tup  or  bolloui  of  Llio 
caje  In  dMCSBding  or  a»e«udii)s.    The  doort  at  tha 


differMii  stories  opening  inward*,  the  pr^tsiire  of  air 
kcepi  tbeni  rloxed  iinlll  th<!  interior  of  tlie  car  ia 
bri>nKh(  opposite,  when,  the  pre»«nrc  bclnj  rrlti-vod. 
tbe  door  can  b«  ojiened  Into  the  car.  The  car  bnlns 
counlerbalanivil,  only  u  eoinpatn lively  Blii,'ht  preas- 
iimof  air,  nqiiaj  to  a  watcr-coliiinn  of  from  nix  U>  el)(lit 
inches  only.  Is  r«<iuir#d  ti>  move  su  av«rac^  loful  on  a 
car  six  teei  nquate.  Tile  cieapa  of  aic  beneath  the 
car  being  at  nit  [Imra  rradlly  coniroltrd  by  th«  M- 
t(<ndinl,  It  I*  lnij).i»»lble  (or  tlie  car  lo  dciceiiii  at 
a  dan^'eroug  tiptwd;  aiid  otlter  obvioUH  features  ren- 
der ibi*  form  of  elevator  comparilively  safe. Mr. 

Henry  O.  Morrli  alio  r^htbliDd  a  tanipln  of  seainlew 
copiier  tube  wliitb  liai]  byyn  cotnpreMi'd  nndwi»e 
tiuder  a  sluain-hamraur.  and  nhowed  pen'iillar  fold- 
ing* of  the  metal  Into  overlapping  etiiiilnferal  Irian- 

glnt  forming  an  Interior  hexagoti.al  Mellon. Mr. 

John  T.  Boyd  described  a  new  'le«'l|:n  tor  parlor-cftn 

for  the  Pennsylvania  railir>ttd. The  necrt'lary  pre- 

«enloil  for  Mr.  Kdwnrd  Tarrlih  nn  iUnstrated  de- 
"criptioii  "if  Pou'ern'g  di.inlectlna-lank  and  aiiWinatlc 
nijihon. Mr.  William  L-  Simpson  exlitblml  .1  re- 
markably |>erreet  railing  of  a  toad,  tlie  pattern  awd 
belnjjlhe  toad  hlmseJt. 

MiaoMota  UBdewji  of  nitanl  idanoM,  KiasMpoIli. 
M'tfth  i.  —  Mr.  <-'.  L.  Uctrick  mentioned  the  recogl- 
iiilion  of  a  geum  of  lynceld  criistHccaiii,  Monoapiliia, 
it«w  to  America.  M.  d1*par  la  pcpulLtr  among  Cla- 
doc^rii,  in  Dial,  tlvlni;  In  lh>>  llllh  at  Uie  bolt'nii  of 
poula.  It  not  only  faili  (o  completely  moult  lit  pt^rlodi- 
cally  ))rodiicedcoTrrlngii.  bnt  falln  to  ilevelop  tlie  cam- 
pound  or  Imago  eye.  while  the  macula  nigra  (ipriilKla 
iliruugli  life  a«  till*  functional  ii»iial  oruan,  Tfala 
iiKiil  inlervslitig  form  liiu  outward  rvteiiLblaiK-ea  to 
Iliocryplu*.  whiieiisrvalafflniliest  *»«ii  tobc  wilhlhe 
htsber  lyiicrlds  from  which  ll>  hahlla  have  ilitgrad^ 
It.  Mr.  HAcrick  re;ard»  tbe  MlnnMoia  form  a*  Ideii- 
tical  with  that  of  £urupe.  He  alaoprtoenied  a  tabu- 
lar aiateincnt  of  tbe  illatributlon  of  the  fn-ib-watcr 
rriulaCEft  of  the  orden  f.'lndoceraaiid  Copcjioda;  ahow- 
ine  a  remarkable  conf'»niiiy  b-'iween  the  faunat  uf 
Minnesota  and  Scandinavia,  and  a  very  large perciMit- 
■(C  of  l>I«nllcal  upoclc*.  Snuthwan),  toward  tbe  Quit 
of  Mexico,  the  nuinl)<-r  of  tpeeieit  Ivcoine*  leM.  wblU 
tiM  porc«ntag«  of  new  apeciei  incteasM.  5«v«nl 
ItpaclM  rarwly  found  In  Mliineinta  become  comiaoB 
■outliward.iuid  these  are  alwajvapeclaadHTerlnj;  tram 
Ihoie  of  Europe.  SucL  »poci«).  ho«-ever,  repr«wot 
imiully  Inlomiediate  ipecirt  between  enwemes  found 
anucialcd  at  Ilinnortli,  orlhiki  betwivngvuern.  Such 
■peciei  are  Sinioei^pli»lui  daphaoid<'iia  Hi'rr.,  whldi 
U  a  link  buiwecrv  Siinocvphalu*  and  Oaphiila  and 
ScapUoleboHa  anqulata  II«rr.,  wlilch  (lands  related  to 


Apiui.  18,  IS^.1 


SCIENCE. 


495 


Sliiiucephalii.i.  I  "tail  do-lid  a  biilentata  Ili^rr.  unltM 
SUb  art.I  Daiihtiella,  Wr.  llerrick  )iicllnp«  In  tlie 
opiiilnii  lliitt  Ibv  faunitof  tlicitiLW'*  (»iillio(  tbeOliiu 
BiitT  it  A  rvmnut  at  n  prr-claciftl  one;  wliito  iu  Ike 
driflr-covoroii  amu  a  ii^w  ciretirupular  fauiin  but 
■rlun,  mnuurably  iiKlependunt  of  Ibv  prevloiii  <inn, 
UiOUKti,  of  courai!,  clcrlved  tfwm  It.  Tlin  [lajier  led  to 
»aiue  iliwuMion  ol  geologk^Ll  ecUviice  of  the  ori^iii 
and  pcnlKt4iiicn  of  typ««  uf  freali-watcr  aiiLinali,  and 
a  romparlsoii  of  Ihe  ipecUliud  phjllopod  launn  of 
Atuerk-a  with  Ihi;  cosmopolilaii  c-linriu'ti-r  of  ..liier 

fresh-wiiler  groujis. Str.  Warren  L'fliuiii  »|K>ke  of 

the  lirosn'M  made  in  cauloguiug  the  pIniiM  ot  Mliini?- 
•oU,  a  wiirk  i>u  nliicb  be  It  eng^^ed.  Much  lnt«rr«t 
b  >liov,-ii  by  till'  bntniiiil*  In  ftll  part*  of  ihn  alate  In 
cuiilrlbitiing  mntnrlal  and  iiaie».  Tli«  total  niiinticr 
d  *pcclM  of  Howerlriit  iilaiilH  and  funis  now  known 
to  oticiir  In  MiiLiii-iutu,  groning  without  cultlvatton, 
li  I.SST.  littlun^in;;  to  w'lfi  gr^ncra.  which  reprr^ent  IIS 
famlllo  or  ontcra.    Of  lh«*e,  1'2^  siwclei  aru  intru- 


KOTES  AND  NEWS. 

Ja  addition  to  tli*  nlgnal-wirElca  noU'  nfniioncd 
in  our  rdliorlal  ooliiinn»,  ilier«  U  aiiotber,  t>o,  v[., 
by  th«  «iimc  kulhor,  un  niml-veloriTii'i  ni  detcrniinn) 
during  the  suminr^r  of  1882,  bj  luiurly  rocorda  nf 
Butoniatlc  iuicnoiiH!t<:ni  at  Clilcaco,  luid  on  the  lake 
crib,  thr««nillMaut<in  Lak«  Mit-lilgaii,  wbence  the 
city's  wiit«r4upply  ii  laki-n  to  tixt  sborv  by  a  lIlnDl^l. 
"Vhe  diiciiMlon  iihovi  tlu-  local  prautlHilUei  of  the 
mind  wlili  much  dl»liiic[ne«.  The  e*^***!  "Wki  of 
velocity  in  Chlca^^  to  that  at  the  rrib  la  about  1  : 2, 
VT«n  tiinagli  the  aDeDioineler  In  the  city  U  ■  hundred 
nnd  thrci>  fcnt  ahoTR  tho  Kr^uxd,  wbll«  lliat  on  ihft 
lal<a  la  only  litly-iiev«ii  feet  above  the  wal«r;  proving 
a  marked  control  exFrvised  by  ercn  bo  amuotli  a  land- 
lurface  aa  Ihit  aliout  Chicugo  In  retarding  tlie  wlndi, 
—  a  control  probably  mnrh  >lrvn)Eihene<l  by  the  bitlld- 
ingii  In  llie  <-lt;.  The  diurnal  variation  of  Telocity  Is 
ihowu  clearly  al  both  stations:  Die  utaximuiii  ix'cur- 
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4lnCfld,  being  forfijcn  plant*  that  luive  became  catnb- 
ISthedoruatiiraiitH.lcaiinKl.-tlUllmiarRnborlginR*. 
Up  to  Ihu  present  time,  only  about  bait  M  many  In- 
troduced wcc-di  nri-  known  in  MlnncBola  aa  In  New 
Enstand;  ihRiliRcrnncc  bpiiigdue  to  Ihe  later  tctlle- 

tnentof  the  former  wcii on. Mr.  John  B.  tiell>cri[ 

contributed  a  paper  on  plain-life  in  Montana  and 
Dakota.  It  mu  slated  that  ninny  specie*  found  wero 
taat  with  In  the  nonth-weii  only  at  high  elevation*. 
TbeiTijruwth  wa^ot  a  liiiurlanca  nnt*««n  In  Mlnn«- 
sola.  Only  one  kind  of  cherry  wa*  found  west  of  th* 
Ulnourl  Hlvtr  nioHg  the  line  of  the  Northern  Pacific, 
lliit  beinjc  the  llitin  iiiindy  cherry,  {ioldriirod  was 
Abundant.  Bui  one  kind  of  pennyroyal  maa  mot. 
Fully  ooe-balt  tli«  grmu  found  ireit  of  the  Minourl 
wa»  of  one  kind.  Only  two  species  of  tirmt,  nnd  Init 
few  nioMea,  were  KCeii.  The  Kreat  number  of  fouil 
tren  bvlweeu  Bhniarck  and  Llcndive  wm  a  fact  of 
IMrtieular  Inieml.  Krum  the  stumps,  sume  of  thcni 
tnn  feet  In  diameter,  the  tree*  originally  moat  hare 
Iteen  of  Emtoenae  size. 


ring  about  three  or  four  In  the  afternoon,  on  land,  and 
nboul  four  or  Am  over  the  water;  the  minim  um  being 
rnthcT  nnifomily  maintAlncd  from  ten  in  lltn  crcn- 
liiK,  on  tlirouRh  the  night.  The  railo  of  Incrmit*  U 
miicli  mi«ater  at  Ihe  former  (5.0  :  D.O)  than  at  the 
latter  Mntlon  (11. fi  :  IS.'i).  as  might  beexpecled,  both 
from  tbo  grcntcr  dliirnn!  changes  of  lemprmtun: 
on  Itind,  and  from  Ihi'  fuel  that  ai.  thi*  time  of  niail- 
muin  velocity  ua  IuikI  the  Inke-brecie  prvvaiN,  Direc- 
lioni  are  glrtmonly  for  Ihe  dty  irallon:  tbey  exhibit 
the  pbenoroejia of  l.ind  aiid  ><^a  brcrivM  in  jfood  form. 
Ttie  avenge  of  four  uiunths,  here  copied  in  tin,  1 
wi  th  alight  cbangt^  shows  the  south-west  land-btre^c 
from  four  in  the  morning  till  ninven;  iJien  them 
ia  an  abrtipt  re:venial  to  the  north-east  lahe-breese, 
wliich  iH-rsiitH  from  noun  till  teu  at  ni^ilit.  followed 
by  a  gmdtinl  right-handed  veering  ns  the  land-bptote 
in  calabliithod  again.  The  Tearing  1>  found  with 
grvaiett  regularity  iu  Hie  July  average*-  ilg.  'i 
tlltistniles  the  immediate  reversal  from  wcsl-north- 
wcit  to  cnai-xoulh-cait  at  noun,   followed    by   the 
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gfidul  bAUTInji-iirounit  to  iveM-imrlh-wrat  azuin  En 
tlw  aotwvdinj;  Iwviity-four  lioiin.  Tli«  nrniwi  itre 
Ii«ra  drawn  proporcloont  tn  iho  valocltlo*  (maxlmiim, 
0.9  mile*  an  hour;  niiiilmnia,  6.0),  us  Mixy  Mioiikl 
hMXf.T  hvTP  bpcii  in  llie  firiBiniil.  Tht  rtrrjns  ii>  Hie 
otlier  moiittis  in  miiFh  In**  reculnr.  The  llttlf  (latii- 
phl«t  aCtonlB  i-xfi'ltunl  matrrlnl  (or  we.  In  Ipochlng, 
wi  u'cll  >ta  for  iKP  In  Imprnflngi  u'eitthcvr-prixllrLinn*. 

No.  xl.,  tiy  l.icnl,  F,  K.  W*rvl,  of  tbe  siuu«  si^riM 
of  nol«t.,  uefti*  iif  lh(-  clmiciili  of  llic  lip|ictgnip)i. 
for  y\tv  ill  tniliULty  aignultlng.  <r)Ih  the  Kdvantftgc 
of  «il«iitl<r  CAllins  tlip  BlUnlloii  of  thnc«  to  whom 
th«  tdgiiila  art  u1dn.'««i->I  Mitliurit  luxiui;  (iklljk 
to  Ut«  cnrmy.  Xu.  xii.,  tli«  Iniral  of  llic  BEriPi,  hy 
SetgMDt  J.  K.  riuley,  is  (in  ihe  (pt^cinl  (^haractc^r- 
ItUe*  of  loniuloci,  glfliif  a  RniicliR  ilnirlpilon  of 
ttidr  pecnIliiritiB*.  Wc  xhonlil  bin'"  lii)i?ii  gliul  Ui  sue 
in  ltitst*t«nieiil.«(  wljitt  thv»igniLl-<i(!rviCi-i9utIi?iu|il- 
iiig,  ill  tb(!  wi]r  of  lomoilu  itiidici,  by  uicntii  at  il> 
tpeciAl  rrpaiien. 

—  U.  Biron.  writing  to  Nature  from  Antaiianii- 
rivo,  Mntl.i^asr.ar.  of  a  curloiui  liitl>it  of  iniccili,  *ttj*, 
"Onn  morning,  wlillo  ^liliMg  hy  tli«  sMi^  f>t  one  of 
tIl«M  Ktvams,  I  noliceil  n  piipillv,  wliioli  It  itu  intevl 
meuurine  about  four  inclips  from  tip  to  tip  of  iu 
wiii^mtiiigotianeC  bnnk;  and,  wiihiii^' topramiiiT 
It  tti  a  ipcclniRn,  I  nppnuioliod  It  n.<  ncnlly  aa  poMlMe, 
Ilia  crealurvi  Wilis  appareutty  au  nhsurbeii  in  H'Litt  it 
WM  simul  a*  to  bv  loi.ilty  uiimiiiBcious  i>f  my  proi- 
imity  to  iL  Noticing  alranfce  nnd  unncrounlnbk 
nuiVAmcnt*. — iiundrj  Jcrha  and  probinga  with  It* 
Iirob(MC<».  —  1  (julelly  tat  down  near  ii  to  waicb  it 
inoK  closely.  1  ob«ervei1  Ibat  uvcry  Becund  or  Iwo  a 
drop  of  pare  liquid  waa  tquirtcd  (not  eiudi^  mcmly) 
fmm  tb«  tip  of  it«  alidomrn,  I  plckcrl  np  a  Inaf  that 
Wa8  lytiis  ii«ar,  and  ln8i.'rl«i]  tlie  eiljcc  of  it  bctwo«n 
tliH  Inspct'i  bwly  and  Ilie  ground,  lo  a«  to  catch  Lb* 
liquid.  Uftforlunniely,  I  li.id  no  wntcli  witb  ui«  ut 
till!  CliDn,  nor  mi'anii  of  innumilng  lli]iiiU>;  iHit  I 
reckoned  tiiat  alwuit  ibirly  drop*  wprn  omltUd  pnr 
tninute.  I  b<^M  ilio  Imif  fur  about  tire  minulM.  —  m 
neATly  *o  a>  I  could  rcrhon.  —  and  aX  tbe  end  of  that 
time  Lhnn-  waa  causlit.  In  It.  about  a  taltapnonfnl  of 
«rh*t  aooiBPd  to  bo  puiv  wiitr.  wiUiont  either  ta»lr 
or  color.  Afler  vralcliing  tbe  bultcrliy  for  a  litne,  I 
•eixnl  it  by  Ibe  winf^  Iwlwccn  my  tliiimb  suit  nne«r« 
with  tba  |[roati-*t  (nun,  an  utterly  ioit  did  it  appear  lo 
bo  to  irlial  van  K(>intc  on  near  it.  In  anoiliir  *pot  I 
•aw  11*  niiiiiy  hi  »iiti.-i>a  of  t.)ie>>e  lnrc;o  bnucrillfj 
irithln  tlic  ipnre  of  a  nquiLiv  foot,  all  engaged  lu  tbe 
aame  iirangc  action.'' 

—  Acconlliii;  lo  tite  London  AcaJtmy,  an  Budant 
banian  skult  haa  been  found  al  Poilbaba,  uoxr  Pnlgva. 
It  wn*  uu(«rtheil  in  n  bed  of  clialli  wbcre  tb«  tusk  of 
%  mainmoth  bad  been  duf  out  a  few  day*  previously, 
wbkb  itlfM  an  liidlcatloa  of  Il«  w[o.  Tho  cbarnctcr- 
btlM  of  tbis  skull  BTv  Die  esireuiely  low  fon?bo»d 
and  tbe  excessive  dereiopiuent  »f  tlie  ridges,  In  both 
n(  wlileh  points  It  mpnibtet  tbe  famou*  NcandHrthal 
akull,  tboiieb  lu  facial  autdo  is  yot  )o«rar. 

—  Tbe  Entomological  sodety  of  Waablncton  lias 
argaoliad  with  tbe  following  olBcon:  president,  VH. 
V.  V.  Klley;  Sret  Tico-prccldcnt.  Dr.  J.  G.  Morris; 


tecoud  vice- pr«ii den  1,  George  Marx:  recordlnit  SOC- 
rrtary,  E.  A.  Selmnrt;  corrtsponding  secretary,  !■. 
O.  tlovanl;  Ir^Muirr,  Hrnjamiii  1'.  Mann;  execu- 
tiire  comtuill*e,  tbe  vIBoer*  and  Or.  W.  S.  Unrnard, 
r.  II.  Ublcr.  and  Dr.  A.  J.  Slinffiin.  Tlie  llrsl  rfljtular 
monthly  meeting  of  the  society  win  bpid  April  8,  la 
tlio  coiincll-cbainbcr  of  Ibn  U.  ii.  nAllonol  mutHMun. 
Tbe  ttctirc  m«nibershlp  llil  of  Ihe  soclniy  numbera 
OTcr  twenty  names.  Regular  meclinn^  are  licid  on 
tho  first  Thursday  evening  of  encli  mouth, 

—The  pilot  chart  of  the  hydrograpble  oMce  tor 
April  embudii^s  ieverat  neat  ImprovemenU  on  the 
preceding  nuinberB.  The  printed  suppleiuflnt  i» 
replaced  by  a  greater  dctnll  of  convctitional  (If^urM, 
with  dates.  prln(«id  in  red  on  the  chart ;  so  iliat  iheT« 
is  no  loui^'cr  neceullyot  looiiluc  eluewhim  for  needed 
Inforuntlon.  The  rig  and  atliliidt'  of  wrrcts  arc 
KFuphically  rcprcMntcd,  the  nnini-  and  dale  of  obsep- 
»atlon  boloB  [daoed  be*ide  lliom.  Wrecks  observed 
more  Ihan  oiiue  are  plotted  in  all  their  piMitlons  witli 
dates,  and  connected  by  a  doited  Jiiie.  Thiw.  from 
Jan.  7  to  March  it!,  the  scliooner  Moggie  M.  Kivers 
liad  drifted  from  oil  (!'npe  Kalteraa  about  Hve  huudnMl 
miles  easl-souTli.ca«t,  obliquely  acro«i  the  ordinary 
couree  of  the  Gulf  Stream.  Au  liilemiedlatn  posi. 
lion  was  noted  on  Feb.  (5.  One  waicr-siiout  is  recorded 
for  March  S,  two  liunilrnd  miles  east  of  Norfolk.  It 
would  be  worth  while  lo  Ki»«  llie  hour  of  siicli  IrKU* 
sietii  plienomena.  Uergs  and  (leld-ice  were  very  pleiv- 
litul  south-east  of  Newfoundland,  nercafler  Iho 
charts  will  be  sent  to  |»re»«  the  ftrst  of  every  motitli. 
The  nnWB  of  the  previous  month  will  be  Riven  a>  (ar 
as  received,  and  any  tiling  coining:  in  later  will  ^h- 
pear  on  Ilie  next  Itsue. 

—  It  li  nitlier  late,  but  perliap*  not  quite  too  Ute, 
to  call  attention  to  the  exceedliijtly  iiaporunt  artlclo 
by  S.  P,  Langley.  on  tbe  determination  of  wave- 
lengths In  llie  invisible  prismatic  spectrum.  In  tb« 
March  number  of  the  Amfrlcan  Jmirital  of  science, 
siiiiultaneoufty  published,  aleo.  in  the  l'kitoinplii<al 
luagiuine  and  i-omc  of  tlie  cotiUuenlal  jouniatt. 

It  S>*'<-<  tlie  lirsl,  and  so  tar  the  oidy,  reaionaUy 
accurate  wave-Icnglli  deiennl nations  In  tUe  lower  In- 
visible portion  of  tlie  spectrum,  Tlie  resulu  were 
obtained  by  n  very  Ingenioua  and  uiiexei>|>tkinablo 
combination  of  gratln;;  and  prism,  and  their  oomrcl- 
ness  IB  lieyond  dispute'  within  (be  llmll*  of  »n:uT>e7 
aislgncd.  They  show  conclusively  that  the  eorre. 
ppondlug  mave-iengtliB  publisfaud  by  prevtoiw  Ian4 
901110  contemponineoinl  InvcstigatorB  are.  at  beat, 
only  roufthly  approiimatev  liecausc  fouDde<l  on  exlra- 
polation  from  formulae  whlcb  break  down  la  tbe 
region  of  longer  wave-leugthB.  Tlic  fomiuUo  of  Rcd- 
Tenbactinr,  Caucliy.  and  Briot.  were  all  intesliitate^l, 
and  all  fall;  Hriot's  turning  out  tbe  least  inacctirat*. 
Profeasor  Langlcj's  work  iiiakw  H  evident  that  the 
theory  of  dlspcision  needs  rvvlsloR  and  pctbap* 
Toconsl  ruction. 

Some  of  the  resnila  k'^*''  '■>  "■'*  >^n^l*  >»*<  t^oon 
published  liefore,  witliln  a  year  or  two.  In  a  fngmeif 
lary  woy,  iu  the  Cooipies  renJua,  ami  In  papers  read 
b«fora  the  National  audcniy  and  dwwber*  ;  bot  w» 
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b\w  now,  for  ilie  tint  llmo,  a  coiincclcd  ftfttnmi^nt 
of  tlio  wliole  liiveiilifciirioii.  wlik'li  lays  «  foutidatioii 
tor  tuttire  tfilMtdtfil  work  in  ilii.'  aamr  iliiectlua. 

A  ciuual  rp&dcr  woiilil  lianlly  bn  IlkoJy  to  kppre- 
daU  ilin  lmmRi>iiK  amnunt  of  labor  iiivolritil  In  the 
nMearcli,  butli  iu  obMrratiou  ftnil  oonii><>taljuii :  but 
all  acqiuiiiirO  wlih  this  sort  ot  work  will  know  Ihai 
it  must  luve  b«ftn  cx«R«dlnjtl]r  laborloui,  tedloiu,  and 
(l«Ucatn  ;  and  upoclallflt*  wtJI  avail  will)  great  Inliir- 
e«l  till!  jiiililicallon  of  llie  uiiabrMgcd  niiMiioIr,  In  tlie 
TranMctiuiu  of  lli«  NalionaJ  aciidcuiy  of  »i;iunci;», 
wltti  all  tlie  original  record*  and  detail*  of  tlie  obier- 
Tatlonn. 

—  Ina  papor  piibli»li«i  in  Van  NoKlrancFa  maya- 
tine,  I'rofpjHor  Tliiir«ton  Introdnci-s  a  re|>ort.  by 
Hoaira.  Brook*  anil  8l«waril,  on  Ti>*t«  ot  an  Otlo  go*- 
englnu  made  al  tbe  SI«vhii«  inslilutv  of  technology 
In  the  ipring  of  ISSIi.  The  inadiiiii'  wiu  funiiali«d 
by  lliR  builder*,  and  was  lubji^cleil  lo  a  c-aredil  teit. 
d«tciniinlii(;  the  mptliod  of  dlntrlbutlon  of  heat.  In 
ll«^tlll  ettecl  and  In  (viutiM.  Earlier  do[«rai I  nation*, 
under  tliu  dlrvciioii  of  I*rufMiaor  Tburilon,  had  beun 
mailv,  Willi  roulu.  In  one  case,  given  in  illustratlcin, 
M  follow*:  — 

riof.rl  Iflyiiainaiueirlii}  work 14.n 

M'orfc  ot  poiDp OMt 

Pncilcn  of  tniliis t.lO 

Ileal '  tihauifii*  fram  fliflno 3).M 

tliml  iriuud  by  valDignekxl   ........    MM 

Uju  by  rulUiian,  oio. .    ■    >    lo.n 

Toullxu  (Dpplifd IiM.in 

The  contuinptinn  of  fuel  varied  from  Iwcnty-oue  lo 
IwfMit.y-fourand  a  half  inililt^  fcf^t  pnr  hone- power  and 
per  hour.  Th«  frii^llon  of  itiGctLaiiiim  wa«  (onr  or 
fl»e  per  cent  of  the  total  euen^j  of  Ibe  fuel,  or  abonl 
thirty  por  rent  of  the  uieful  power.  The  water-jacket 
CMTted  off  from  forly-llve  lo  fifty -live  per  cent  of  the 
best  of  eoinbuaiiou.  Tbe  eaglD«i  delivarsd  eevcn  to 
nloe  horve-power. 

The  trial*  of  1083,  at  tlie  Stevens  tnatllute  ot  t«uh- 
nolotcy,  wnro  made  with  an  engine  rated  at  ten-horM 
power.  Tbe  air  and  ga*  were  6o(ft  moaiurcd  by 
meter,  —  probably  the  Itrvt  lluie  thai  Ihl*  li-i'l  bcrn 
ftllemptod.  It  waatoiind  that  the  real  proportions  uf 
air  and  Jt**  "'ere  not  determlnablti,  cxcvpt  by  meter- 
ing boUi,  u  here  don*.  The  fact  wai  pnivrn  that 
combuition  I'ontinues,  even  after  expansion  ha*  pro- 
grcuxd  to  a  very  eomlilembk  eaienl,  —  a  (act  that 
hail  Iweu  l>«torv  iiiapcetcd,  but  probably  u«vec  before 
|inxT«n.    Tlie  di>Lribullaa  at  b«atwa<  ai  follow*:  — 

■  Indlisinl '  work tT.DO 

In  tUitul !*.•> 

In  nter.Juikni SIM 

Lort  by  tadlaUoa,  tu U.U 

TeUJ  UmI lOo.W 

In  the  *  iadiealed  '  work  are  included  uwfnl  work, 
aad  friction  of  engine,  the  latter  amounting  lo  about 
(XSOof  ttie  fonnnr. 

Tbe  cout  uf  operation  ot  Ibe  gait-cnglne  I*  given  at 
S.1&  r^tnU  por  borio- power  and  per  hour,  —  conalder- 
»bly  inor»  than  the  »tonm  or  the  hot-air  enKiiie,  wln^n 
Torkiji;  oontlouoiisly ;  but  the  compntlsun  la  [uure 
favoraMe  to  thu  gaa-euglue  for  dl)Continuou>  work. 


The  cipen*i>  of  Uie  )CM-eii|^na  will  alto  be  grMtij  rt- 
duced  by  the  intru'luction  at  apeciaJ  '  bt^Uuf ■§»»,' 
wbicb  <^an  be  >iippti«d  at  ooo>baU  the  OoM  «(  UIuibI- 
natlng-jcu. 

The  i-epi^rt  affords  an  Uiinsually  full  collation  of 
valuable  dais  (or  me  In  thecousiructiouof  the  theory 
of  the  t^aa-enslnc.  It  !*  remarkably  well  worked  up. 
giving  the  eiinaUoni  of  the  rxpantlon-llne* ;  coinpo- 
eitlon  and  specific  heat*  uf  the  rmc*',  prci*urts,  vol- 
uint^s,  and  iemper«turet  u  tlie  various  portion*  u( 
the  cycle;  and  all  item*  of  cost. 

—  At  the  meeting  of  the  Linnaeaii  aociely  of  Loa- 
doou  on  March  A,  I'rofcMor  Cobbold  gave  a  verbal 
account  of  a  ci^iijinunlcatloii  from  Dr.  P.  Man*on  ot 
tlotig  Kong,  in  which  the  author  (urnUhea  fr«*h  evi- 
dence as  to  tlio  rtMr  of  tbe  moRquItu  coiisidert>d  a* 
tlip-  InteraiediaiT'  liotl  of  Fllarla  •angulnii-hominis. 
Ur.  Man*oTi  ha*  verified  hi*  prevlou*  obMrrailoii*  In 
the  motl  complete  manner,  and  he  now  recoRtiixet 
and  dcKribri  tix  well-marked  ttages  of  the  FiUriao 
whllallhey  arc  dwelling  within  Ihc  body  of  thcinicct. 
In  the  diacuMifru  foll"wint[.  Dr.  T.  R.  I.ewi*  ooil- 
llnued  Mansou'*  •taiemente  in  many  partlcutara. 

—  U.  Ttaaerand,  aaslMed  by  MM.  UlJoHrdaD,  Cal- 
landrtau.  and  Radau,  lasueil  on  Feb.  lo  the  <lr»t  num- 
ber of  a  new  Jii[ronoinic;il  aiontbly,  entitled  *  Bulleliu 
aaiTonom ii)Uie,'  to  bo  piibll*licd  under  the  autpicca  of 
tbe  Paris  obeenatory. 

—  AoCure  nnnonncva  that  at  the  flnal  meeting, 
March  Si.  of  the  (ceneral  ci.>mnillt«R  of  the  Inleraa- 
tioDal  fiidieriea  eililbllloii,  Iho  balance  of  the  funds 
was  dltposed  of.  The  (urplus  amounla  to  over  £15,- 
000;  and  o(  ibl*,  £10,000  wrre  allotted  to  alleviate 
the  diatresa  ot  widow*  und  e^rplinii*  of  *oa-il*herm«n, 
while  £3,000  were  vol«d  an  an  endowment  tuaiwciely 
which  la  to  be  called  'The  royal  fi*licrieii  lociely,' 
wb<i(«  function*  will  be  toninwhnt  almllar  to  those 
of  tho  Boyal  a;;;riculliirHl  aociely.  The  rvmalnlng 
£2,000  are  kept  In  reserve, 

—  For  the  purpose  ot  a  scienllllc  ln<)vilry  Into  ttia 
amonnt  and  Iluctuatlon  of  the  rainfall  In  different 
parii  of  the  world,  A.  It.  liinoie.  Town  Hail,  Brad- 
(I'rd,  Yorkthire,  Kug.,  wUhes  to  collect  long  and  con- 
tinuouB  reconl*  of  rainfall  extending  from  a*  early  a 
date  a*  potsible.  l",  Tli«  record*  should  state  tbe 
annual  falls  only,  a*  taken  year  by  yesr  without  a 
break,  for  periods  of  at  least  fifteen  yean:  but  the 
loiigesl  possible  period  I*  imul  deslrx^.  H".  The  name 
of  The  place  of  obscrVMlion,  with,  if  poulble,  the  lall- 
ludo  and  longitude,  and  its  elevation  above  the  sea- 
levei,  should  be  given.  3".  Tbe  total  annual  fall 
should  be  expr^axiil  In  inllllmelm,  English  Inches, 
or  local  orobsulcte  meiisiirc^;  but  If  In  either  ot  ttiQ 
Utier,  their  equivalent  in  miltimetres  or  English 
inches  should  be  given.  4".  The  n^me  of  the  oh- 
sener,  or  authority,  or  publication  from  wblch  tha 
record  i<  obtained,  shuuld  h*  given.  S°>  The  records 
should  bo  from  observaiioiis  m\il«  at  a  single  ttatiuu, 
an<l  nhould  not  be  compiled  from  tbe  records  of  two 
*liktioua;  but  the  greatest  number  nf  different  record* 
taltcn  at  different  stations  is  desirable,  to  avoid  local 
error*  or  pccoliarlllea. 
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—  TIic  suiipoird«^inlll»  owot^d  by  Mewni.  VS.  H. 
Wiikcfli--I[l  lit  Co.,  npnr  Knndal,  Rn2.,  an  oow  IlKbteil 
by  ibe  «lociric  liKl)t:  ilioy  Miii;  ilic  firal  works  <4 
tlic  hind  wlii<io  lliii  mode  uf  lltuiiiiiialtoiL  hat  bivi) 
adopted.  The  work*  nrn  very  I'slunilre,  nt  kwt  i«ro 
inllc*  In  length.  Tlic  ilynnmn  U  plurc^il  about  ttic 
ceuin  ot  lh«  work*.  Very  long  iii.tlus  wot»  tioept- 
uty,  xB  KuTh  duigHrous  buUiIJii^  is  nbuut  two  biui- 
iliol  yanls  Trom  lb)  neighbor.  Oter  hvuil.  bare  wlr«fl 
sera  (onnil  lo  bit  the  beat  for  i^onvpj  Ing  the  ciiTrciit. 
TliMe  w«r«  canied  on  biiiiilaiiiiii  nn  [wiili  .ind  irc^sa 
■lotig  ili«  rvuti^,  four  [o  piuht  iBnijix  belug  iivcuwnry 
in  nach.  Tli«  lamps  iim-d  »!*  ilic  iie*  pullerti,  iirp|vi> 
Miiidlc  iif.ni-r  swiin  Intnpt.  The  ilynnrno  runn  attnost 
coiilhiiKXkdf  day  and  iilKhE  in  llie  wlnlrr,  thfi  aviracn 
work  pur  day  bviiiu  al  kait  twenty  bourn.  !□  the 
tliuisi^rotu  poKdet-niakbis  ilirdi  tlio  ligbti  ore  eii- 
clowd  In  ^prclall)'  dMlpimi  eopjicr  reflpptor*,  nnnin- 
elled  wbUi>  Innidn,  willi  tlclii-niiing  ;d»I«-)Cla«a  front*. 
Kach  liuup  Is  >i[i<lor>e]ntrul«  cuiilrol.  and  encb  circuit 
can  Im!  eoiitrolled  by  a  siviich  in  tbc  mschliiC'rooni, 
Ef^ry  Ump  and  cvrry  Pirtrtilt  U  niao  prolncli^  by  a 
sxtety-pluK,  wlilcb  meli*  In  cii>^  of  dHtiitfr  tbroiigb 
RSeris  of  fiirrMit ;  thiM  breaking  the  (current,  nnd  re- 
moving all  [jotaible  dniiger. 

—  Tlic  rnlntallinSan  Diego.  Cnl..niidftlwiihroiigh- 
ouL  toulhnm  Calltomln.  h  sjratnr  tnr  the  prp$>iiiC 
Mason  of  ISS1-S4  than  bH  «ier  been  pr^vioii^ly 
rneonJeil.  A  total  of  Ig.tll  iuclm  bas  fnlkn  al  Suti 
Ul(«i>.  and  u  high  u  CO  iDch«  bnvr  been  repoiind 
from  ihfi  bnck  country.  Thr  rainfall  for  I.'i7i»-.'«l 
viaa  iiSO  iiirbm;  l-^Ki-Sl,  ll.ail  iiiehes;  lsei-«S,  9.47 
Inches;  and  for  1SS.'-S3.  iirily  iOl  inehc*. 

—  The  Indlnrii  lii  On>soti  iin-  nincb  diatDrhrnI  by 
the  conHtHiit  Ktlliti(!  of  wbilo>  on  liuids  ivhicb  tb«y 
liavp  nccupitd,  and  which  hare  cnnbkil  tbeni  lo  g:iJn 
a  liviDS  by  hot»c-r«l»lng,  Tbry  recently  .iikRd  (or  a 
lioarini:  tor  tbrlr  grlf^vanci^  fiotii  the  conininndir  of 
Iho  fort  ill  Wiill.t  WallH,  which  wan  granted.  Tb«y 
w«r«  told,  however,  that  Iheir  ouly  tvmedy  wiis  in 
InkinK  tbc  bind  as  IndlvlduaU,  and  not  a>  meinbcrs 
of  B  tribe.  Hut  at  they  have  *cnipk'«  about  ilraline  l[i 
molhcr^artb,  from  •  hich  Ihey  all  eum«,  and  lo  which 
tlwy  return,  the  ptofjiecl  I*  ni  prewat  Ibal  Ibuy  will 
be  Hiially  <lrjvcn  from  all  land  oiililde  their  reirr- 
ratioii. 

—  Prufesior  Orinond  8Con*,  nov  of  the  Dnlvemlty 
of  Virginia,  iirttgned  the  puiiliton  of  Mlroiiixner  of 
Ui«  Cine! II nail  observatory  in  June,  ISSi:  and  iipwu 
hi*  adrtMi  bi«  fomirr  n»lit>nt,  Mr.  Wilson,  now 
utroMomcr  irro  ietnpvr*.  hat  d«voI(^d  himtelf  chiefly, 
atnccthat  lime,  to  tbv  mlticliuii  of  Ibe  mltcellaiieoiu 
obterratlonii  whicli  lEmumed  uiiitublJsbe'l.  N'o.  T 
of  tbe  piibllcAlions  of  tbc  obicrvatory,  a  painpblct  of 
19  pAge*.  4Niala!mi  tlii.i^e  obMrvalion*  which  pertain 
lo  romeu.  and  is  divided  about  equally  between 
obiGrraiionti  of  romctnry  pmitlont  and  pliyalcal  ol>- 
(crvaUun*.  FrovioiiEly  to  is^i  ibia  obMrvatory 
paid  no  attention  tu  tb«J>s  tK>die>,  Ibe  e>iunti>rlnl 
(Mem  and  llnhler.  Hi  iiicbci  aperturt)  bplng  princi- 
pally oii(iax*d  wllb  dnnble-slar  ob»en-iili'iiis.  The 
tonocr  publicaiioBt  of  thl*  obicnatorj-  (Xo4.   1-4) 


reloU  entlrvly  to  dlicoterte*  and  mlcrometrlcal  meaa- 
uremeniaof  donble  ftUra. 

The  observatioiu  ot  puaition  were  made  aft»r  Mw 
nnual  manner,  niustly  with  the  tilar,  but  »onietiiii«a 
nlth  the  rlng-mlcromclcr.  and  necil  no  further  mnn- 
Uon  hrre-  The  Msiimcd  cu-urdloaiea  of  .i  htimlred 
and  tifiy-four  comparison-Stan  are  given  ilIwj.  Th« 
phyaical  observations,  gecemlljr  made  josi  beforo 
or  after  Ibe  obu-rvallon*  of  piuillon.  cnnnlitcd  of 
tkeichcx,  meiuuroa,  and  note*  on  ibe  itppearaiic«  of 
tb«'C»niei«.  Skeiehet  of  Ibe  heads  of  comets  were 
made  with  llie  large  eijuaiorial,  using  a  power  of 
\boai  n  hundred  diameters.  Tbc  tall-skeldiei  wcra 
made  ullh  the  iiiinsilDti^  ey,  and  tomellniei  an 
opera-glssa.  All  llie  stars  vt*ib1«  in  tlie  vii'iulty  of 
tlie  eumet  uvre  plo1lf>l  upon  the  pencil -sketcbr-a  aa 
atwurntcly  as  possible  wiib  the  i?ye.  The  stars  were 
afterward  Id  en  til)  nil  In  Hi^lii's  Atla»  C'rilrUln,  and 
plnitcd  to  a  »chIo  three  tliiieo  tb»i  of  the  enKravlngi. 
The  pinition  ot  liic  nucleus  was  then  plotti^d,  anil 
the  tail  drawn  in  the  laiuo  proiiortlon,  relatively 
to  the  »lars,  a^  on  the  original  ikelch.  In  the  procvsa 
of  plioto-i'iigfavJiie,  the  coinpll«>.l  tkelcbes  were  re- 
duced to  oiK'.IbinJ,  su  Ibai  the  enRraviu^^s  are  about 
the  tame  siie  a»  the  originai  sketehus. 

Tbc  theory  mid  methods  of  diseuulon  of  lall-obier- 
vaiii>n*of  comets,  elnbnrileil  by  Ur.  Dredfcbin,  direct- 
or of  lbi>  observatory  cf  Moscow,  Lave  been  followed 
by  Mr.  Wilson;  and  he  smuniati^fea  tlial  theory  from 
Copcmleiui  and  the  Annalr*  de  ro6*er>a(nfre  (te 
ifotcon. 

Tlie  dUcu'sions  ot  the  notes  on  t1i«  severiil  coniets 
forni  a  very  interesting  coiitriliulion  lo  comctary 
astronomy.  The  plates  nceompanylng  the  work  con- 
tain about  tlilrly  dniwibtt*  of  comet  |t>)  1881,  twelve 
uf  comet  (u)  18S3,  and  twenty  of  comet  |e)  ISS2, 
cum munly  known  aa  the  greni  comet  of  that  j>car; 
and  they  appeiir  lo  have  bcL'ii  n-produced  In  ainanncr 
worthy  nt  the  accuracy  of  the  orlslnals. 

—  tn  the  I'Yench  Journal,  £a  minle,  31.  Pallkux 
calls  uKentlou  tu  a  Japiinese  plant  named  Rtnia 
(raeraria  Tliunbcri^eana),  the  root*  of  nhleh  contain 
stnrcb,  whili!  the  1ejiv(^.<  and  >hnots  are  uMd  a*  food. 
It*  llbroiiii  pnriionK  are  iidapted  (or  um  bi  the  roonu* 
faclurv  of  curibi^-e,  It  Is  a  lofty  and  hardy  plant, 
attaining  witbin  n  year  lo  the  height  of  betirc^- 
twelve  and  twenty-live  feel.  II  ylfids  (rull,  and 
Kr«w»  uiK'ri  tbc  ni<>»t  unfruitful  di'y  grmind,  where 
nothing  else  would  thrive,  provided  there  U  a  »u(- 
ficieney  of  wanntb.  It  rcquln»  on  care,  .tnd  cau  be 
propagated  by  *eeds  or  by  planting. 

—  The  Cb1iie«e  nie  beginning  to  adopt  western 
eheinieal  idvnee.  nnd  a  (■iclory  ha*  teeently  b(<en 
erecied  for  the  niBnitf^ielnn;  of  nulphurie  aeid  on  ft 
iMiii-  scale.  Two  w^lbkiiown  clietuliMl  lext-booIcK  ^ 
Malgutli''  Ekmenlary  cbeiriislry.  nnd  Ibe  Chemical 
analyMB  of  Fie»nius — bavf  ulio  been  trniiiUtCd 
Into  Chinese,  with  Ibc  help  of  a  i;rrnt  number  ol 
new  cbatacier*,  and  adnpli'd  in  lit''  imperial  cullrgea. 
Hi*  excellency  Tong  Kin  Sing,  the  Rnl  minister,  has 
taken  the  work  under  bis  ImnieiUote  patronage,  and 
written  the  preface  for  the  flt^it  uf  then*  books. 
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COMMENT  AND  CRITICISM. 

Thk  Nationol   acadnny  of  sneiiW!*,  wliicb 
met  at  Washington  last  n-eck.  labors  HncU-r  n 
KC^rioiLi  (llsftdvantagc  in  being  nbie  to  meet  but 
tirice  ■  y^nr;   more  fVeqiient  mwtinga  of  a 
focirty  uho*c  inoinbcrship  oxlcnds  over  the 
entire  coiintri'  lu-ing  imjiosirililc  uixler  ]>n!»(iQt 
conditions.      Notwithstnnding  thi«  (iisndv.iD- 
tage.  it  is  of  Ibe  highest  iinirartAnee  that  the 
leading  scieutific  workers  of  llie  country  should 
fonn    nn  orgmiiized    boily :    and   the  nendoiny 
seems  to  fntfit  the  objects  of  micti  fin  orgunizu- 
tioD  as  well  as  any  that  could  be  devtitod.     It 
is  hampered  by  no  niles  tli.it  do  not  admit  of 
being  amended  whenever  it  is  found  necessary 
so  lo  do,  and  there  is  no  limit  npon  the  mem- 
bership except  what  llie  afodemy  may  itself 
see    tit    to    ini|)oKC.      Tli<-    infi'L'ipiency   of  its 
meetings  does  not  prevent  it  from  iK-ing  always 
ready  for  action  on  any  subject  referred  to  it 
by  congress,  or  any  department  of  the  gov- 
ernment.   The  president  of  the  academy  ean 
at  any  time  npijoint  a  committee  of  ex[ierts 
to  investigate  ami  report  npon  Ihc  ([iie»tion« 
snbniittett,  and  he  li:is  authority  to  accept  the 
rejKut  of  Buch  a  committee.     At  first  sight, 
Mtia  syst«tD   might  seem  to  place  too  much 
|)oner  in  the  hnndtt  of  tfae  pit-itident  and  .iny 
committee  tie  cliOOMCs  to  name;    bnt,  practi- 
cally, the  danger  of  this  jiowcr  being  almscd 
\*  iw  greater  than  in  all  human  atfaira.     Im- 
(Mirtant  ri;porlfl  are  submitted  to  the  academj' 
for  approval  whcncvor  practicable;   bitt  even 
then    the  aeaileiiiy  can   seldom   or  nt^vcr  do 
better  than  actcpt  the  opinion  of  the  experts 
who  have  invostignlefl  Uie  unbjcrt.     The  va- 
ried applications  of  Hciencc  arc  now  so  highly 
KfMcializcd.  (hat  conclusions  depend  more  upon 
a  minute  examination  of  details,  si>ch  as  only 
a  committee  can  cuter  n|K>n,  tliun  upon  gen- 
eral opinionn. 
So.  H.  —  i*u. 


The  moat  important  ninctiona  of  the  acad- 
emy arc  those  which  grow  out  of  its  relations 
to  the  government.  The  liberal  spirit  which 
animates  both  congresa  and  Uie  executive 
dciMirlnienls  in  their  dealings  with  seienlillc 
aSiiirs  is  very  apt  to  lead  them  into  the  aiip- 
port  of  sdentific  eoterpriacs  without  any  suffi- 
cient consideration  of  the  conditions  of  sueocsa 
and  of  efficient  and  economical  adminbtratlon  ; 
anil  a  can-ful  (^o mi ido ration  of  cadi  proponod 
undertaking  by  n  <^oIllmiUcn  of  cx|HTt«  is  what 
is  wanted  to  insure  the  adoption  of  the  bc«t 
methods.  Indeed,  it  is  worthy  of  considera- 
tion, whether  congress  would  not  <lo  well  to 
adopt  the  principle  that  it  would  make  no 
appropriation  for  a  new  sdenlitic  object  unless 
the  plan  of  operations  were  first  submitted  to 
and  approved  by  tlic  academy. 


OLKOMAuo.ini  NR.  Huine,  and  all  forma  of  im- 
itated and  adiilli'ratiid  btiltcr,  rcucivc  tieroic 
treatment  by  the  Icgislattiro  of  New  York.  A 
bill  has  passed  the  senate  by  a  vote  of  twenty- 
five  to  four,  and  the  assembly  by  nincty-nloe 
to  one,  which  absolutely  prohtbitji  the  maiiiifac' 
tiiro  or  sale  of  hog\si  butter  within  tlie  atat4^ 
Penalties  in  fines  of  fhom  fifty  to  a  hundred 
dollars  are  impOHCtI  for  violations  of  the  act; 
and  a  dairy  commissioner,  appointed  by  the 
governor,  with  a  salan,'  of  three  thousand  dol- 
Inre.  is  to  be  allowed  twenty  thousand  dollars 
with  which  to  enforce  the  staiule.  At  Uiis 
writing,  the  bill  only  awaits  the  ^gnatiire  of 
(lov.  ("levelaiid  to  become  a  law,  and  go  into 
cfTcct  the  first  day  of  June. 


This  action  rc«n)tcd  from  an  order  of  the 
senate,  to  its  committee  on  public  health,  to  In- 
quire into  the  adulteration  of  food  and  dairy 
products.  \''artotia  agricultural  oi^^anina lions 
had  prerloiinly  pressed  the  cnalter  u]>on  tliu 
leginlaturc ;  Lhv  Slate  dairymt'n'H  asiocialion 
sending  an  aetivi;  coniuiiltce  to  Albany  to  look 
Kfter  it,  and  fitrnishing  counsel  for  the  senate 


500 


SCIEXCE. 


[Vol.  111.,  Ho.  ai. 


wnmnilU-ff.  The  Iiitlcr,  with  Scnalor  Low  or 
Orniig«  county  aa  cbairinan,  raado  a  vigorous 
campaign,  gate  public  hearings  at  Allitmy  and 
New  York,  arouseil  popular  iut<>iost.  and  «iih- 
mittcd  Ml  L'lalturate  re|iort.  The  invcstigntioii 
vrua  i'xtremclj-  oiic-xidcd  tbrougbout.  aod  the 
facts  were  absurdly  exaggerated  and  dialcirted  ; 
as,  foreifaiiiple,  when  it  was  seiiuiiBh'  aigutrd 
that  the  factory  maolpulaiion  of  biitU-iiiie gun* 
eratcd  loatlisonte  discuNcs  among  employees, 
and  that  Ihi-  exU<ndiiig  use  of  imilation-butter 
caiiMd  an  increaac  in  tlic  death-rate  of  New- 
York  City. 

'I'ho  maiu  )K>in(s  brought  out  by  (he  inqniry 
were  these :  that  prerioua  laws  of  rcHtrictioo 
and  regulation  were  ignored  becaunc  no  pro{>er 
provision  was  miidi?  to  i-secute  them  ;  that  while 
Uie  imitntions  mid  ndullemtions  of  butter  were 
generally  known  where  bandied  In  llie  whole- 
aide  Irjuli'-,  and  ehnugcd  hamU  without  decep- 
tion, although  olU?u  iinmsiked,  tbeee  arUclcs 
were  almost  tiniformty  ft-aiidulenlly  retailetl  an 
r^al  butter ;  that  farmers  and  nicreliantx,  in- 
cludlng  exporters,  believed  the  production  and 
Kaica  ofgrnuinc  dniry-produclK  to  be  stitfering 
from  tbc  frauds ;  that  the  later  modes  of  manu- 
facture were  less  cleanly  and  hoalthftil  than 
when  oleoraat^rine  was  first  made  ;  that  nitric 
acid  unil  other  objectionable  siibiiiancvs  werv 
earelc«»ly  used  )n  Llic  newer  processes;  aod 
that  honest  dairym<'n  were  being  induced,  un- 
der pressure  of  coni[>etition,  to  buy  oleo-oit 
and  '  neutral  lard '  (deodorized  low-grade  fats) 
to  extend  the  quantity  of  bome-inade  ilniry- 
pixiclucla.  

.Missouri  is  Die  only  st.ale  which  bos.  previ- 
ous to  New  York,  adopted  tbe  iwlicy  of  pro- 
hibition aa  a  cure  for  dairy  frauds.  Tbe  reitult 
will  be  watched  with  lutercnl.  Altli»ii)i:b  un- 
der active  niaDSgemeiit,  sup|K>rte<I  by  pO])uliir 
prejudice,  IhU  extreme  legislation  lias  tieeii  se- 
cured almost  unopposed,  there  are  those  wbo 
doubt  its  wisdom,  both  as  regards  cheap  food, 
and  the  true  dairy  interests  of  tbe  great  dairy 
state.  Tbe  matter  Is  also  being  ngitaled  in 
Vow  -Terscy  and  PeiiniiyUania. 


Attentios  was  ualted  in  one  of  our  previiHW 
iiuinbera  to  the  <Iil11(;ulIy  exjicriencctl  by  tbo 
sigiitil-scrvicv  in  securing  young   men,   well 
trained  in  meteorology,  for  scientific  work  in 
tbe  central  oftke  at  Wiuihlnglon.  on  account  of 
the  lack  of  adequate  instruction  o»  tins  subject 
in  our  uuiverMtios.     SignBl-ser%ice   note,  no. 
ix.,  prepared    by   Mr.  Frank   W.nldo,  after  a 
yesir's  residence  in  Cermany,  on  ibe  study  of 
meteorologj-  in  the  higher  ac!nw>ls  of  Oermany, 
Switxcrland,   and  Aimiria,  itbowN  bow  niucb 
mon- attention  i*  there  devoted  to  this  growing 
sidijec-t,  altbougb  in  many  universities  or  tech- 
nical schools  it  is  taught  only  in  au  elcmeDtary 
way,  or  not   at   all.     SucJi    uanie*  ns   llann, 
Oberbock.  Simony,  Sohocke,  8upan,  'I'bii^sen, 
Zop|)rit£.  fl]>|jettr  on  the  li.iL  lii-iv  given ;  all  of 
Ihc.w  profoHors  giving  original  lectures-     The 
chief  rcanon  for  this  latter  point  is,  we  may 
Kupi>ose,  becauBo  no  test-book  has  apin-annl 
which  ftilly  represents  the  present  altitude  of 
the  new  meteorology.     In  tin;  absence  of  any 
serious   iuo<lern  treatise,  arliirle*!  in  scientitlc 
Journals  fonn  tlic  main  source  of  the  newcr 
malcrial    not    original    with    the    inslruetor. 
Workers  in  this  country  may  Ibercfoiv  con- 
gratulate themselves  on  tlic  op|iorluuity    for 
technical  publication  and  ilitciission  now  ofTereil 
in  tlie  Aiueri(uin  metcorologicAl  Journal  lately 
announecil. 


Nkw  Jkiukt  is  in  a  fair  way  to  be  thv  flrat 
stale  in  the  L'njon  provided  with  a  good  topo- 
graphical iuai>.  About  a  year  ago  we  described 
the  two  sheets  of  the  northern  part  of  tb« 
state  theu  i^tiieil.  The  considerable  progress 
achieved  since  then  is  now  detailed  in  our 
notes,  together  with  the  plans  for  Ibc  Aitun^ 
IVofcssor  Cook,  director  of  Iho  geoI(^i<-nl 
survey  of  New  Jersey,  states,  in  liia  recent 
anniinl  report,  that  the  tOl>agrap!i!<yd  sheets 
already  published  have  been  veri'  generally 
a]>[iroved.  and  are  now  In  deiuan<l  fiir  the  lay- 
ing-out of  water-supply  and  drainage  works, 
roads  and  raihoads.  Tli«  work  is  one  that 
New  Jersey  may  welt  be  proud  of,  and  that 
other  states  mu»t  rnvy. 
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LETTERS   TO   THE  EDITOR. 

*>■  OovrrtjMBMliK^  am  hqikiImI  Ui  ht  an  brt^  at  jwuiUi. 
Thi  vrOrt't  niriu  (i  C*  atlmttt  rtotrtd  at  pn^n/  gtiSfaUli. 

*A  •ingnlai  optical  pbenoiutnon.' 

Tiiit  'AlnsiiUr  ojitk-il  phenomenon  ■  itPicrlNwl  by 
*F.  J.  S."  on  p.  27i>  o(  IliP  curn-ni  volume  r.f  .Srlcnrc 
Is  *  COM  nt  lh«  fiiiiilllnr  icarfH/i';/  c-(Ieci  pruiluci-d  by 
*uper]>cis«l  loai«  and  rrgiilnr  tibrlo,  or  by  illtuut 
mtinga  atid  Intllcc-worki  tupcrpoiicd  by  projection. 
W«  m^y  6n^  U  ronvenicnt.  In  tlic  follnBing  di)>cu»- 
•ion,  to  tttcr  lo  tIi«M  br  Ihn  gi-ncrnl  term  of  '  pR>- 
jtfvtioii  phpDDmrna,'  Rlthough  Ibe  plirnse  dooi  not 
aevm  to  ma  to  liAvc  much  to  rceotniiieni]  it  cxv<?pt 
convenience. 

longlii  to«ay  tliat  ibli  dEicuuion  b  pmmpieit  by 
1U«  letter  bj-  rttifewor  LeCoiilc  in  111*  la»t  tiuinber 
irf  Se(enet :  for,  if  »o  skilleil  nn  txperitn*nt«r  foulil 
i>v*rl')ol(  tli<  tviil  «iplnnatl(in,  il  may  safely  be  con- 
eluded  lh.ll  niuit  rt'.-uiurs  have  done  no.  Moreover. 
tli»  [ilienuineiioii  Li  one  »(  a  lir^  nnd  iiil^re^liiiu: 
ciius,  of  vbicli  1  bnte  neirr  met  iiiiy  ex|>l:iiiaUoii. 
xllbuu^li,  Kfi  tve  tiball  I'.-e,  very  simple  conkitlernliuii* 
will  lead  III  for  toward*  a  complete  expliuistiou  of 
all. 

Kor  Hie  lake  of  wmpliciCy,  »•«  will  begin  by  the 
CMisideralioii  of  two  gmtlngi  of  regular  hurixunUl 
«leni«iil8:  lUeoiie  nearer  the  ulncrver,  which  we  will 
ciUI  the  lint  ^TniinG.  is  to  be  of  nlturxalinic  opM|u« 
anil  imiiaimnMit  ;tripa;  and  the  mure  iliMaiit  on^  or 
H«Oii(l  firittiii!;.  of  while  nriil  binck  baiiils.  \V«  will 
also  Riippow.  al  Bnt,  Ihnt  lli«  q'«  is  placed  In  n  liri« 
plMing  tlirutish  lli«  middle  of  a  dark  band  and  an 
OpW)n«  tlrij>.  and  that  the  aperture  of  Ihe  pupil  ts 
nBjtHjltily  una)).  We  may  abi>  i;uiLTeiiiently  a*«iima 
Ihai  lim  an|i:utar  widiha  of  the  eleiaonia  of  both 
8raiit>i;t  are  ao  uiiall  thai  llicy  are  nol  aopanttely 
evid'iit  to  the  eye.  not  only  beetiiiwi  (iicli  ca*««  offer 
tbc  mo«l  ftlrikine  phiTioiueiia,  biit  al^o  bccaiito  In 
them  Ihe  nn-iuiiiigof  the  lerm  'appiireiit  brlghlnrM,' 
which  wn  tbiill  am;  t>  telf-eiiil'.'iii. 

Wa  will  call  tlie  dlHtat>ce%  from  Ihe  itye  in  th<i 
sernrnii  rmpni<iiie|jr  d,  and  if,;  l.b(>  hrraElIbi  nf  Ihe 
opaqiin  and  black  Intervalt,  t>i  and  b, ;  and.  finatly, 
toe  einmixit.  of  i-aci)  f;rat4tij[  (that  h.  Ibc  diitance 
fron  ilicT  (->>nire  of  one  dark  »irlp  to  ihv  centre  of  tlic 
a»t).  K,  and  K,. 

It  fl  t*  Ui*  briihtnoM  of  the  n  hlle  pnrlion  of  the 
teeond  sratinR.  it  t*  nTldrnI  tlial  Ihn  arcragc  briylit- 
IMM  of  tbn  flfld.  If  tlm  Arit  grating  wcrv  removed, 
would  bn 

If,  on  thn  nilipr  hand,  tlia  Ural  *cr«i^n  ri'malned  In 
plaos  aTxl  tlio  black  »tri|>>  of  the  second  ihauld  l>c 
rtplaccd  by  while  of  brtghCiie»a  H,  the  Held  would 
afpur  of  a  brigbineH 

B  -^i  — ^' 

As  a  llril  tjiccial  ca«e,  lei  a*  (uppose 

^  _  ^'■ 
d,  ~-  "dV 
Ui«n,   remembering  tbe  posiiiun   of   the  eye.   It   U 
dear  Miat  each  opaque  bar  would  he  ceiilridly  pro- 
Jecled  iii'oa  a  dark  tlrip  of  [he  second  f^raliiig;  Bud 
the  hri>!htiie3B  would  lie  uuifonu,  aud  eijual  to  Ibe 
leM  of  ibe  twi>  eipresalon*  above. 
For  a  »econd  caae,  uippoM 

^=n?^ 


M  beiiif  any  wfaoto  niiiiiber:  llien  rvcry   iiUi  black 
•trip  would  be  ceuirally  covered  by  a  bar  of  Utn  first 


sratlng.      U  ^    ia  «^nal  to  or  ten  than 


** 


ilm 


brishuicis  woaM  lie  unlfonu.aDd  equal  loS  — ^  -; 

bill.  If  thb  limit  of  pqualiiy  «r«re  nurjMauiJ,  Iho 
average  brightneM  would  he 


B 


_«i 


and  tliere  would  ha  regularly  pbced  mtntma,  iinio** 
tbe  angle  '^*  were  [nsetiaibte  lo  Uie  eye. 

Theoiuofn^'  —     ,'  Is  equally  easy. 
(fi        d' 

In  all  that  follows,  we  will,  In  order  lo  aroid  loo 
eitenslve  diacuiMon,  rntard  n  ai  eiiual  to  unity:  by 
tliia  limitation  ne  saerince  no  interettliiR  caeca. 

Stippusc.  now,  ibc  eye  nioted  cotitlnunmly  up  or 
tluwii,  parallel  to  the  gntllng*.    Aflor  a  certain  xmall 


iii»placeineni,  depending  upon  llie  relation  of    '  lo 


'', 


[he  bri^Ulnets  of  the  field  woaUl  contlnDoiuly  dlintn- 
1»h  limit  it  reached  a  loinliuum  e«ual  10 

Et-b,~  ih 

iiiii'^*t  the  iiumeraior  ahoiild  be  neicalive,  wlien  the 
mliiimnni  would  be  abaolute.  It  noulil  remain  at 
rbia  iBliiimiini  for  a  certain  time,  dependlns  upon 
tli«conat:iu[H  of  the  ->*Iem.  and  llien  ln«rca»c  by  ex- 
actly itio  same  law  an  that  of  decrease,  until  after  a 

dttplAcement  of  Ibe  eye  equal  lo  Jfi  .-    '—  ,  when  It 

would  recur  to  tbe  eanie  condliioti  at  at  fint. 

As  a  final  and  more  general  case,  let  us  >up|>o>e 
Uial 

St  _  Jt,+i 

a,  '  d.  ' 
where  ■*  is  a  »nialt  (guantily,  jioailire  or  neKAllTe.  If 
»e  aaain  »U|>i>u»e  that  ibe  t'ye  it  so  placed  thai  a  line 
ilrvwn  frvm  it  iier|i«mllciilarly  to  tbn  two  gT»,ilnsa 
will  pass  centrally  lliroiii:h  d^irk  bars  in  rAeh,  llien  a 
line  drawn  from  the  eyo  throiiKh  Ihc  mth  bar  of 
tiM  Aral  fratint!  will  past  l.broiiBh  a  dark  strip  of  the 

teoond.  If   ^  Is  a  whole  number.     I^t  m  be   lht> 

if, 
»maUt*l  number  which  meets  IWn-  condlllon:  tlien  a 
line  drawn  Ihroneh  any  bar  t>Plw<'en  the  l»t  nnd  iiitb 
would  meet  some  one  of  the  cniidiUon»  difeuised  in 
Die  lait  paracraph,  m  proiluci'd  Ity  a  moTement  of 
tbe  eye.  Thus  we  see  that  Ihe  field  would  preseiii 
liorlzontal  maxima  and  minima  nt  brlshtnc**,  llie 
annular  potllion  \9)  tit  llie  maxima  b«mg  ^ven  by 
the  equation 

mE, 


e  =  Ung-i  .V 


~dl 


be 


wbere  J<^  Is  any  wbole  number.  iH»lllrc  ornegalive. 
The  apparent  distance  apart  of  the  nutxlma  would 
m  K, 
d,   ' 

II  the  eye  be  inored  so  an  to  »hlfl  tbe  apparent 
position  of  lbi>  eemriil  bar  to  the  a.fjneeni  black  itHi- 
OD  lite  second  Kratino;.  tbn  middle  of  the  tielil  would 
have  undcr)[on«  all  (he  cbangei  of  pliaie  whtcb  cor- 

retpund  to  a  change  of  tang  »  from  *en>  tom'^i. 
bencc  such  •  motion  of  Ibu  eye  would  appear  to  give 
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titm  to  a  sUlfilnj;  of  t1i«  wlioh  terlM  of  maxiiDA  by 
iIiIr  ftnglo.  The  illm'lioit  at  ap|iftront  moUnii  would 
lilt  i-ltlivr  wllli  tlim  of  ihr  ejc,  or  ap]imit«,  accoi-diua 
■ji  1^  In  poilUTe  or  iirgillva.  Tlii^  iUfplaorowiil  of 
the  pupil  iiMrrsurT  to  liring  about  (lii«  cbu^o  would 
be 


di  -  </i 

II  tlie  mIuItg  mollon  at  Ihe  porloitlc  ph«ni>in«tioii 
knd  tbr  flnt  srrepn  tin  rr^rilnrl  ^i  .1  parallactic  ills- 
pt»rrmi!nl,  tltru  it<^  mutt  iiuppr>ii>  tliHr  rpialic*  dU- 
Uncc*  from  the  cyr  liii'«r»('tf  proportional  to  Ibeir 
■ppsrant  noilun*;  I.e.,  ai 

or,  »Iiioc  -"  =   '-*  naarly.  a*  m  U  — =? — , 
■ii       11:  a,  —  a, 

U  va*  lhi>  »p|7»rcnl  piunllax  nlileh  Ivul '  F.  J,  S>'  lo 
aupWMC  til*  |>hennni«Doii  wlik-b  Iw  ikfcrf bea  an  In»a|[« 
of  ili«  Ul»iiiiil  «crfien  beinMii  lilmtrlf  anil  Ibe  Sr*t 
wludow. 

If  our  icrailngi  Lp  coi»ptLO.il<''l  hy  liin  aildklon  ot 
ei)ualtj  ipacnd  lert.lral  liar«,  w«  aliall  aeo  alu).  In  hi^ii- 
crat,  a  icrln  of  vorllcal  band*  nKliis  maxima  and 
Rilnlnia  nlniig  a  boriidntal  dSr««[lon.  Tticao  will  bo 
tcparatoil  bT  luicrvata 

m'B,'. 

<r~' 

and  llic  rat!o  ot  tittrlr  appiurnt  angular  motion   to 
that  ol  the  llnl  soreen  wli«ii  Ike  eye  1>  moTcd  oqaftla 


in'  to 


•r. 


«rhor«  tha  Irltrr*  marked  with  '  m«  deflnod  by  ankt- 
ojtj-. 

A  vrry  lol^TPalliig  coneiu«lo«i  follow*  (r*jm  tli» 
COcitldcrMlan  th»t  rri  and  m'  are  wliolly  ln<1i!i>fii'lci«; 
Ibe  one  depending  on  i.  atid  ilie  uilii-r  on  6'.  Tliui, 
wa  nan  hkve  the  liotiifiilal  ban<U  nioiing  In  the 
wme  Erection  ai  tlic  uyc,  niid  tlic  vi-rtioal  bandi 
■noTing  In  th«  oppositu  direction,  or  rite  trrta: 
hence,  tf  Ibe  itliplBceuitfnt  of  llie  «ye  I*  neither 
horlMKital  nor  TnlJcal,  Ilic  neluork  which  formi  tlin 
projectloa  pkenomenuii  may  Kecin  to  muvr  In  any 
airection,  ine  only  conditiun  Iwliie  Dint  the  Uorltonial 
and  vurtkal  cuniiioiieut*  ot  tlit^  ielucily  atr  pmpor- 
Uunal,  reap«ctive]y,  to  m'  and  in ;  or.  in  other  won]*, 
lu  lli«  appareut  widlb  ot  lli«  baTids.  divided  b^fLhe 
corrvspunding  eleoienl  ot  tbe  Ant  i;r>tins. 

In  iLo  CAM  of  fcratins"  which  atv  nut  ptune,  luper- 
poeed  by  projeciio'i.  .1*  1"  \\t^  i-oudliloii  gimerBlly 
Willi  doubled  lacex,  vi>itf.  iiiot'giilto-ban,  tic,  —  in 
aliott,  in  alnioM  all  caw*  of  evpry-day  otrtpry.iiion.  — 
both  A  aud  S',  a*  well  a*  ttie  direction  ot  tlie  ukmcnl* 
of  the  pMlnga,  arc  funotlom  of  the  dl»taiiMa  from 
tha  e«iitral  point  of  ilm  tl<r!d :  but,  aa  itieae  are  con- 
tlnuoua  funelloiis,  ve  ran  atate  nevcral  of  the  moat 
Important  propcrllc*  ot  the  projection  phetiometu: 

Til..— 

I".  Tlie  liand*  will  be  cotitlnaoiu  and  cnrred,  V. 
If  Ihc  eye  be  moired.  the  phenontenon  will  *hlft  wltti 
ui  appivrcnt  relodiy  in  any  direction  proportional 
to  the  width  of  tile  bimll  inva^iiied  In  that  <lIr«CtIuu. 
S*.  Tlie  motion  of  n  siniEle  band  will.  In  gteneral,  be 
K  moUou  of  IraiislntJon,  combitied  wllli  a  inollon  ot 
rotation.  Utit  the  in^lantaueoua  centre  of  rnlotlon 
cannot  He  in  a  band;  for  in  Ibat  ease,  accordlDg  to 
tbe  pntviuui  coiidutioD,  Ibat  point  being  at  real,  Ihe 
band  would  ther«  bave  no  width,  coase^uently  could 
not  OtiaL  4^.  It  a  t<and  fono*  a  clotted  curve,  a 
•notion  of  llie  eye  will  nw^aaarily  produce  a  conllnii- 
(>»«  change  In  tbe  appareni  magnitude  of  the  ring; 


for  a  ini^re  motion  of  tranilatiou  would  corrcapoiKl 
to  a  mornenlary  nrialion  about  nt  leatl  two  iwitita  iu 
tbe  cune.  which,  according  to  the  laai  principle,  i* 
imi>u(iaibl«. 

The  uroperllea  described  under  the  accond  and 
fouilb  lieada  above  arc  Ihoee  wbk'b  more  especially 
caii^e  the  projeelion  pheuoiueiia  li>  tc^enible  llioH  vt 
watert^d  silk;  for  llie  lalt^rtotlowniuch  thoiaiue  taw. 

We  will  now  (.'ijiiiidiT  the  eltvct  u(  the  aiiA  of  tti* 
pii[til  lA  Xhis  ubicrrln^-  t'ye,  which  ha«  hltheelo  bo«n 
t'onstJertd  A»  a  ]ki<iiI.  It  U  obrion*  th»t  tlie  lBia)[a 
on  the  retina  must  be  tbe  stun  of  the  projectloii 
iinsBce  a' seen  friini  eiicb  point  ot  tlix  pupil:  hence, 
if  tbe  pujili  In  not  much  greaior  than  tlie  ipa«e 
IhroiiRb  wlilcb  Uie  point  of  riew  muK  be  ablttnd  In 
orUi-r  to  pr>)diicc  a  complete  change  vS  pbaic  (i.e., 

than  K,    —  '   -  },  llie  phfmoroenon  muat  be  like  lltnl 

<f,  —  if, 
for  an  lodeniittely  tmall  pupil,  except  that  the  dis- 
continuity is  lew  pronounced.  ThiD  explains  why, 
inline  network*, sndi  as  veilaaod  nioiii)uiio*l>ars,  the 
distance  (i>  —  di  between  the  fabricii  iuu«t  be  ttnall 
in  order  lu  produce  the  projection  phe[ii>Tnena.  lu 
theriLtedetcrlheilbT'F.  J.  S-.'iT,  =  1  Indi,  if,  =  10 
feel,  and  (T,  =  40  feel:  consequently  Ibe  uxpreesion 
i  lid  lent  i  ng  Uio  limit  which  llie  diameter  of  tiie  pupil 
niutl  not  Kreatly  ourpaat  ia  i  iitcli. 

Tlie  effect  of  maladjiuuneni  of  tbe  eye  would  be 
to  diminish  •till  tutttier  iliu  discontinuliy  ot  the 
phenomenon:  but  ilii«  would  be  carried  so  fur  a»  to 
deairoy  ilie  periodicity,  and  Ihue  obllwratr  tlio  plie- 


ikomenoii,  —  not  when  an  augnlar  latcrvnl  of 


at  tbe  dieiance  <fi  lii'coinea  indUilniiQUhable,  aa 
'  V.  J.  &*  aeoRis  lo  have  expected,  but  only  when  an 

anjtiilar  Inierval  of  -  r'-'  at  tbedlaianea  di  become* 

lndUllO|[iilBhable^ 

The  cate*  where  n  diffen  from  unity  off*r  no  dlfll- 
culiles,  bill  they  are  much  I«m  Inicreailiii.  Thoy 
exclude  tbe  ca*e  wbleh  ha«  given  ri*o  tn  tliU  dlacua- 
■ion ;  tor  there  E,  equals  Jf  Inch,  the  otlier  dimension* 
Iiaving  been  already  i|uoled. 

In  what  precede*,  how««or,  I  have  tacitly  asauninl 

that    -  U  always  tlie  rodproc.1l  ot  a  whole  nainbar. 

tfi 
This  may  noi  be  true.    Suppose  Ike  value  to  lie  be- 

tireen    -  and  -  -  ^  ..  where  Jf  la  a  whole  number: 

then.  It  .V  li  lari^e,  the  «olutlnn  above  Is  orctirato 
wlibtn  the  range  of  olifcrvailon.  If.  on  tlie  contrary, 
the  value  of  A^  U  moilenle,  luci^esslTC  raauma  will 
dlltc*  br  a  qnantiiy  which  !•  lt*eH  periodic. 

It  will  be  otuervrtl  that  tbe  lecond  sriitiiig  may  be 
nerfectly  replaced  by  nn  Inufie  by  reflection  of  the 
first.  Frequent  example*  of  ifai*  arrangemenit  ai» 
seen  In  screen*  before  chued  window*  or  mirtor*. 

The  general  analvllcnl  solullon  ot  the  whole  claaa 
ot  phenomena  produced  by  parallel  rectangular  grat- 
ing* with  Indefinitely  traaii  pupil  Is  «aiy;  but  the 
solution  is  so  eilrenii'Iy  general,  th.-tt  il*  rMUction  to 
apecial  Inlen'slins  raset  reiiuires  even  more  writing 
than  we  have  found  necesi.-Lry  here.  The  only  poiiU 
worth  dwrilini;  upon  hen.'  i<.  ilial  the  apparent 
rariatlon*  In  brigliineiv  tboui^h  periixlk',  are  alway* 
dUcontinuous'.  but  that  every  deiinrturr  from  tlie 
aaitiined  geometrical  eoudilious,  nticli  a>i  are  effected 
by  diHiaciion,  dimension  of  the  pupil,  and  imperfect 
accoiii  modal  loll,  tend*  to  decrease  Che  di'cviitlniiity. 

C.  &  IIa«TUtna. 

nalUmorF,  AprtI  II. 
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Rhytluiilfi  v&rlatlon. 

It  Is  kienenii  ntkiiu  in  '  lii'MviIlti:'  unil  in  allied 
biological ditcu-^iuti*.  lliul  'lik<!  prwlucM  Uki-/  »iii) 
jet  111  UAlura,  or  dniItt  art.  wi^  liuvi-  no  iiiitftDcs  we 
cwi  uw  ir)i«r«  lllie  hat  produced  nii  ideniic^l  IlkeuMfi. 
It  ntLhor  Merui  that  lh«  practical  expreMioti  should 
b«  lb«  convene  oii«,  ilial  'rarlailoD  produces  varia- 
tion;' for  In  iiaturo  weflad  variation  the  icenerai fact, 
no  nnlniAl  nnd  no  niant  praduciiijc  olTspriiig  prc- 
clicly  timlUr  to  ItMlr  Indeed,  as  the  altrlhula  ot 
Ufa  la  motinn  and  bm  moineataty  equlllliriiini  be- 
twren  Interna!  anil  external  force*,  we  may  consider 
vnri.iilaii  na  nil  rmpiiicsl  law  of  DstTire,  and  as  In- 
fluRiLCod  by  ihi>  I.1W  of  rhytiiin,  asonllineil  by  Herbert 
Spcncj'.  wli')  «ay«  lliat  rhytlim  r^'iilti  wheivrer  tbero 
ii  a  i^onlllcl  of  (oroei  uni  In  eqnlUbdnni. 

Till!  Inw  ot  rliftbni  SKrimi  sulUclvnt  to  ftxjilnin.  In 

Finn  or  in  wlioli*.  (ome  of  Uie  vatlallona  ohiirrved 
a  uppcip*,  ami  forwliicb  iiHlher  nninrM  nor  lejusl 
selccltoii  can  iwconnl.  Glvf^ii  oig.tnUmi  under 
■iiullnr  eiirlroDmcnt,  and  rcniol<^  fi\>m  ictncilvc  op- 
portunity, wc  must  brilnvp  tlint  vnrlatloix  must 
occur;  and  tbese  variations  nuui,  naturnliy  bneomn 
gmupi-d  about  lypns  unditr  llic  action  of  liirfidlty  and 
Mui«  oihcr  gvnitriJ  laws,  Riving;  tbmugli  rtiytlimtc 
action  i)ii^  nitpenntncc  of  progresiiro  dcvulopniciii. 

Probablj  this  law  of  rhythmic  ninvcmrnt  may  cs- 
plulii  till?  tnierciting  variations  wlilcli  havu  origl- 
ualvj  t|)«ci«S  In  certain  protoplasn<li:orj;;tiilsins,  asao 
well  d<-8'^rib«d  bf  Prafeaaor  Asa  Gray  [Anirr.  Jaum. 
•c.,  April,  1384,3X1),  who  says,— 

"  titt  nvraiH  of  ■  uiuf>l  HlMiiaii '  f^uuld  |fruJuc«  ibe  tucrv*- 
alTtchAnirn  pr»L<n1b4  In  fhv  nvciluUvntfy  hlHUirjof  1h*  Ijrplo,! 
OrblUihU',  fn^m  ('v>rnn4pJraUf^troliiouJlak.frbjnf  9|ktn>J»rvlliia 
m  I'vrwronlla,  rivm  ri'npro|j]i>  Co  Orbi^uUiiH.  frum  OrblcuJtiu  Ia 
Uw  ■  i]m[i]i '  fuium  u(  <>rUlic.;ii«.  mil  ftoio  Iho '  •Irnpl* "  U)  llio 
*«ainp]0i'  IbrmAuf  ihr  rji,l-niiin'-'Uj-|»,  Aitd^antUbrAfldarltor 
Ibm*  «U1  llpivrl4b«niUr  <'/(iilitLH»n*  n^il^h  ito  far  ut  cihn  be  m*- 
MTUJDfidF  ftfr  pFT«lw!y  Iho  ftiiu^,  (lioic  La  nu  vrvund  tr>  ballvvc 
XhM  hE'>  vnf  uf  liiLMii  i*  h-*tiut  AluO  lu  kiirrtvv  IhAn  anatliffr. 
Thrf  ^U  [mbLho  Ihi^lr  (tfurlnbiDfiit  In  (be  umr  niodfii  *Dd  Tio 
ODf  ifpv  iu«  more  pijwvr  -jf  ituinf  in  Msrch  uf  U  tlisii  dknoib«r. 
ThAl  Itivy  *ri'  All  -luiH'ii'lriil  un  (uunUiillj  Ihir  HHKiff  condltlDH* 
of  lempbTtJurwiil  d«pthi>f  wauf.  lifbowDbTibvtrtH'furrffntiv 
In  lb*  nin,-  nurlno  ar>4«-  ^FIiai  ihvj  «!}  »UAlfy  *frve  ab  Ibod  (4 
Urtfcr  nurinr  nnlfnaJ*.  p*n  ifdrDrl/  i>u  ilutibEdL  *nii  Ui*  bsnJlj 
«pIi«-TvaIiLl'  Uial  mty  of  rhuir  ,)cvb(in<rji  w-iut.l  inftrrlmlnaw  [f^r 
niimpli)  brlttwii  III*  .lliksnf  a  l4n{i.>  (>,  innnnrinUt.  or  mld-ll*' 
■Li*(liir4iiplrT^ft'itlk«nano.AimptBnAiji.  wStcb  tvcuibvitdluM 
rrv  v(  llir  ituun-llit  atnnot  dtaflnf aUh  wUhoiil  ibu  iiuL»(aii4u 
01  4  aufuifylnic.gtua,~ 

E.  Lkwi*  SruHTKVAsr. 
4>nivni,  If .T.,  April  II. 

Rare  Vermont  bird*. 

In  alistof  birJs  uit'i^n  uiidvrtbia  Wading  In  No. 
W)  of  SD>ni-c.  apiu'drwi  ilie  Ainifrk.xn  avoccl  (Rccur- 
vlroeira  aiiiHriciau  Gni.  |  [lu'i  oration-crow n«l  warblirr 
(HelraiiitliopliuKactflAla  Say.  Bd.  |.  It  aiipears,  thcM 
WMe  adinitl«<]  on  inisinkvii  pvidonte,  and  are  not  to 
be  considered  at  Vermoui  bini*. 

Vuxscu  H.  HkHiiicK. 


TBB  APRIL  SESSION  OF  rUF.  NATIONAL 
ACADEMY  OF  SClfCyCliS. 
TiiK  niitDb(>r  of  papers  preaenled  at  the  ses> 
»i«ii  of  Ibo  Natiooal  academy  of  sciences  id 
Wniiliington  last  week  was  lesa  than  UHiinl, 
and,  judging  from  the  discussions,  none  wiire 
of  oommanding  interoat  and  iiiij>»['tHnci>.  An 
umi^iial  number  of  proiDincnl  inc-iiiiicr*  wcn^ 
abscQl  rtoiu  ttic  ineeting ;  nud  it  alito  happened 


that  the  Nocini  rc-uni»ns  which  bare  ustially 
ncconijuimcfl  the  annual  Hesnion  were,  from 
various  acci<Ioiitat  cirvunistanoMt,  omitted.  It 
has  long  been  a  custom,  if  d<>1  an  unwritten 
law.  of  the  ncadetnjr.  to  dccJinc  all  social  at- 
tentions which  do  not  come  eitlicr  from  mem- 
bers or  officers  of  the  ac«demy,  or  from  beads 
of  sovernmenl  deparUnents  interested  in  its 
ironc. 

An  inU-rmting  feature  of  the  meeting  was 
n  c-orainunicJition  r<.'o<;ive<]  ftOA  Mrs.  J.  Law- 
rcntM!  8mith,  widow  of  the  late  luiuented 
chemist  of  1/OtiiKville,  prO]iusing  to  give  the 
sum  of  eight  thousand  dollars,  which  »he  liad 
received  IVom  Haniird  college  by  the  salo  of 
Professor  Smith's  collection  of  meteorites,  to 
establish  n  memorial  fund  for  tlie  promotion 
of  meteoric  research.  The  acadcmj'  will  then 
have  (bnr  considerable  fltnds  for  the  promotion 
of  sdence.  —  the  Bache.  Draper.  Watson,  and 
Smith  funds. 

The  foltowins;  were  some  of  the  more  ioter- 
csting  of  the  pnysica!  pujiers  :  — 

It  has  long  been  a  well-lcnown  remit  of 
theoretical  mechanics,  that  the  rotation  of  the 
carlli  causes  a  slight  tandciicy  in  any  soiith- 
wanl-flowing  riicr  of  the  northern  hvmi»|iherc 
to  jiress  towai-ds  it^  right  bank ;  and  various 
phenomena  have  been  attributod  to  this, 
among  otlicrs  a  supposed  tendency  of  drift- 
wood to  sccumtilale  on  the  right  rather  tbnn 
on  Itic  lell  limik.  It  Is.  however,  readily 
itliawn  that  thin  ti-ndency  could  not  produce 
this  clTcct ;  and  the  griieriil  coucliision  bss 
been,  that  the  only  effect  would  he  an  imper- 
ccptibk-  difference  of  level  of  the  two  sides  of 
the  river.  The  object  of  the  firxl  iinper  read  — 
that  of  Mr.  (lilbert,  on  tiie  denection  of  river- 
courses  in  consequence  of  Icrrestri.tl  rotation — 
vras  to  point  out  an  indirect  result  of  the  forces 
in  question,  which  bod  hitherto  been  orer- 
lookeii,  and  which  might  produce  observable 
rcaiill^.  He  showed  that  the  effect  of  terres- 
trial rotation  is  to  [uerea^  the  centrifugal 
lorco  on  those  onrws  which  deUect  the  river 
from  the  right  towards  the  led,  and  to  dimin- 
ish tlic  force  in  the  opposite  direction;  the 
difference  in  the  case  of  the  Missi-tsijipl  River 
being  about  onc-tentb  part  of  the  whole. 

In  bis  paper  on  the  origin  of  ei^-stallinc 
rocks,  I>r.  Sterry  Huqt  conceived  that  rocks, 
like  gneiss  and  other  felspathic.  borDhlendic, 
and  quarlKoac  a^regates,  resulted  from  the 
laction  of  water  on  the  superficial  and  last  con- 
gcati'd  part  of  tlie  earth's  trust,  Uirougb  iip- 
vtanl  lixtvialion.  The  separation  of  zeolites 
iiiul  quartz  from  basic  rocks  i»  a  aurrival  of  this 
process  of  tleposition   from  mtneral  a]>rings, 
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whose  action  divid«d  iho  primitive  rock  into  a 
lower  haaic  and  an  upper  aciiHc  porlivii.  The 
aathor  di^tiii);Liinhei^  this  bj'  the  iiume  of  Uie 
crinitio  Uvpoilusi*. 

Ill  con[iiiuiili<iii  of  lln-  seriiM  of  nwpardif* 
which  lio  has  b<:<,-n  uiakiii^  ii|iuti  nuhir  iinil  li^r- 
n-striiil  nuliiilion.  l*nifi-»*(ji*  l.iiiijilf.v  iirt-iciitpil 
nnhort  pnpcron  Ihr  i-hiunctcrorilic  ht-.it  nuli- 
h1c<I  from  tbo  §oil.  It  iis  a  cotninoitly  aiocptcd 
opiiiioD,  that  the  atniosplwro  U  less  trans- 
parent to  th«  iuTi^ible  beat-rays  of  the  sun 
than  to  the  visible  tijfht-rays.  and  that  the  heat 
stored  in  the  almo^pbore  is  duo  to  this  cause. 
Hb  ivscarcheH  had,  however,  shown,  that,  so 
far  as  solur  radiation  i^  i.-onccrnol,  lh!«  vi«fr 
was  ill  fdiiiittcd .  Hiiiee  tlir  sohii-  rii>.t  or  louj-ust 
wavc-lenglh  [tiisH  ax  frecli'  Ihruu};li  titf  atuios- 
plit-re  119  llie  vi^tihk  nil  rn,VK.  Hut,  wliuii  llxt 
mdiiition  froai  n  metnlHc  snrfiire  hcHtwI  to  tln! 
temperature  of  boiling  water  was  mciwtirefl, 
rajs  Here  found  of  a  wave-length  far  e\eced- 
iag  any  that  had  been  measured  in  the  sohir 
epcclnim.  As  it  conld  not  be  cODUdered  proh- 
ri)le  that  such  rays  were  really  wanting  in  the 
heat  eniUted  b\'  tbe  sun,  he  reached  the  eonchi- 
flioii  thai  ttwy  were  ahsorln-fl  hy  the  aliuosphere. 
which  Abuuld  thcrefoi'i-  lie  ri-ganled  kh  0|)n(|iin 
to  ttiieli  ray*.  Thin  hciii)[  Ihe  ease,  idl  or  nearly 
all  the  liwil  mdiatvd  by  llie  mjil  w»>i:W  hi-  iiiUir- 
wi)lcd  Viy  lh«  atuiosiibcrc ;  and  liuis  we  linvo 
the  heat-storing  elToct  to  wtitoh  the  tcmtxrrn- 
turo  of  our  globe  is  to  be  attribulod.  Inci- 
dentally I'rofeasor  Langley  expressed  bis  entiro 
dissent  from  the  conclusion  of  Ilerschel  and 
Ross  i«9pcctin};  the  licaC  I'adiated  by  the  moon. 
The  latter  had  attcinpiLiI  to  differentiate  the 
hcnt  reflected  by  the  uioon  from  that  radiated, 
anil  to  deterniine  the  latter,  and  Ihusi  rc»eli  a 
convhmion  reii|>e(-ling  the  teinperalurc!  of  the 
lunar  KiuTace.  'Hie  uoncWion  of  I*rurexi<i>r 
LiMiglcy's  rc»ear<rhc»  wsk.  that  the  hent  radi- 
ated by  the  moon  vouKI  no  more  pcnelrnte  our 
atmosphere,  so  as  to  be  absorbed  on  the  earth's 
surface,  than  it  conld  penetrate  the  armor  of  n 
ebip  of  war,  and  that  its  sup|>osed  measure 
must  tJierefore  be  illusory.  He  also  expressed 
the  ofdnion.  that  the  temperature  of  tbe  mooa 
under  the  triHuence  of  the  full  radiation  of  the 
Hiin,  iiulead  of  beiu^  so'erul  htindivd  di-gi-ce:S 
Knbrcnheit,  aa  lIcrM-hel  had  stipjKiM-d.  was 
more  likely  very  far  liuluw  ihc  Iowc«t  knowD 
on  our  g!o')e. 

Dr.  liilgard  made  a  communication  on  the 
depth  of  the  westeni  part  of  the  Atlantic  Ocean 
and  (julf  of  Mexico  with  respect  to  the  <!ulf 
Sti'eam.  His  remarks  were  illustrated  by  a 
ino<lel  in  relief,  showing  the  eonftgntaiion  of  tlie 
«rl»olecoQntryeastof  theMlsai»»lp|)iRivi-f,  and 


of  the  bottom  of  the  Atlantic  Ocean  and  Gulf  of 
Slexico-  The  very  slon  rate  at  which  the  deplb 
of  the  ocean  diminished  until  the  Culf  .Stream 
was  readitH],  and  the  ra|tidity  nith  wLicli  It 
then  shelved  Olf,  werit  very  nti'lkin^tly  Hhonu  l>_v 
tht!  iniiilel.  I)r.  Ililgaiil  .iIho  gave  an  account 
ofthiT  progress  of  the  work  of  the  e<wii«l-»nrvcy 
in  connecting  tlie  Alhuilie  and  I'acific  coasta.. 
and  the  Gulf  of  Mexico  by  pivciso  leicllii: 
'i1ie  work  has  l)een  in  charge  of  a  single  assist 
ant.  and  has  been  carried  1  ,iS4  kilometres  Dx>iii 
New  York,  past  St.  J.ouls.  The  datnm-]>oint 
at  St.  Louis  has  been  determined  to  be  12i>.91 
luctrca  above  mean  scadevcl  al  Sandy  Hook, 
wit!)  a  prolmble  <-rror  of  -18  milltnictrcs.  By 
three  iteiji  of  levelling^,  which  have  been  made 
hy  <lilTerent  particii  in  the  Jklixriiuippi  valley, 
fmin  St.  l-oui.*  to  the  Gulf,  ami  whicJi  arc,  in 
part,  of  unknown  value,  it  would  appear  that 
llio  mc'Ui  sen-level  oi  tbe  tiuif  at  New  Orleans 
was  one  metre  higher  than  that  of  the  Atlantic 
Ocean  at  Sandy  Hook, — a  diiferenee  deemed 
probably  givater  than  fact. 

Mr.  II.  M.  I'aul  of  the  naval  observatory 
read  a  short  paper  on  the  Krakatoa  atmospheric 
wavcM.  He  ha«l  made  a  <^upy  of  the  curves  of 
atmosipheric  |iressui«  on  the  dnyn  in  ipie^liun, 
A*  rcgislei>ed  at  the  signal-oflice  in  AV.isliinglon. 
and  readied  eondiisions  similar  to  thoscof  Gen. 
tSlr.ichcy  and  others,  lie  slso  showed  that 
waves  of  the  same  kind  had  been  recorded  at 
other  times  on  the  register. 

Several  of  the  jiapei's  presented  on  the  bio- 
logical side  were  the  ilirect  result  of  the  ex- 
plorations of  the  tJ.  S.  lish-commtKiion  stcamei 
Albatross.  Uno  of  more  than  usual  gjeucra 
Interest  was  that  of  I'rof.  .\.  V..  Vcrrill.  who 
gave  uii  account  of  some  of  the  xuiilogieal 
rcKults  of  the  dce|i-sca  dredgings  between  OaiJC 
Ifalteras  and  .Vova  Scotia,  using  the  model 
exhibited  by  Dr.  Hilgard  to  illustrate  his  re- 
marks. The  number  of  additions  to  our  fanoa 
was  surjtrising,  including  many  new  family  and 
generic  tjiiea  in  fishes,  cnistaeeans,  niolluska, 
ecbtnoderma,  and  other  of  the  lower  inverte- 
brates, and  many  whoMi  nearest  allies  were 
Inhabitants  of  distiuit  seaii.  The  dtvdgingH 
welt!  ftoni  two  ibousand  to  three  thouitand 
fathom*. 

Dr.  Gill  and  Mr.  Kydcr's  paper  on  the 
Lyoincri  flxp<»cd  the  characters  of  an  extraor- 
dinary ty|ie  of  deep-sea  teleost  fishes,  having, 
among  other  characteitstica,  no  branchiostcgal 
.ind  pharyngeal,  and  only  nidimeulary  branchial 
arches;  an  Imiierfectly  oitiiiliiHl  cranium ;  only 
two  cvphuUe  archcM,  —  a  raasillary  and  a  aua- 
IHMiHorial :  tio  palatO|>tcrygoid  and  an  Imper- 
fect scapular  arch.   The  remarkable  deviations 
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ftom  Uie  ordinnrt  lish-type  (ran  be  csplnini;<i 
on  teleologies)  gi'otincls.  The  enormous  de- 
vvlopmcDt  of  the  Jaws  tbrona  tLo  braocbinl 
npijarataa  out  or  place,  and  entails  its  cveutnal 
(IcgrnilatioQ.  The  i)ccti!iar  constriiclion  of  the 
nKKit]i.  and  opiiosabitity  of  the  Jaws.  ap|>ear 
K>  Iw  corrfilalcti  with  sieleotion  for  fooil.  wLith 
Kceinn  to  ('onxitt  ]>riiiin[iAUy  of  ^lohi^criniie  tiiid 
(M>prpo<Is,  wliicli  arc  <Iiinl)Ui'.-(!(  ri-stniim-it  from 
escape,  with  Ilic  n.-itcr  cjcclcd  rriiiii  tlie  itioiilli. 
by  tlic  slnictiircs  ftnictbninii  a*  (wt-kuts  ami 
whalebone. 

Aiiolher  paper,  largely  based  on  the  work 
of  the  Albatross,  was  tbat  of  Di\  Gill  on  the 
ichtUjologieal  peculiarities  of  tbc  Uassallan 
realni,  as  lie  has  pivjpoeed  to  call  the  deep- 
MMt  region.  Ilia  views,  which  are  at  direct 
variance  from  llioH!  of  Dr.  Gunther,  based  on 
tli«  stndy  of  the  Challenger  material,  will  be 
nvcn  in  some  detail  in  dii  early  nninln-i'  of 

In  his  paper  on  nustodoiui,  ii-nd  by  Or.  Gill. 
Prof.  K.  1>.  Cope  clainicfi  that  ten  spccicn  were 
known  from  North  America,  of  nhich  no  less 
than  ei^ht  (lonrished  during  the  I'lierco  |)eriod. 

Dr.  .1.  S.  Billings,  throiigli  Major  Powell, 
suggested  a  new  niethod  of  studying  crania  by 
nieana  of  eon)[iosite  pbotograjiby.  and  exhib- 
itci!  Koinc  rery  interesting  prints  taken  in  il- 
liistrolion.on  each  of  which  scren  adults  of  tlie 
same  ni<'e  aiul  »ex  were  kIiowii  fi'om  in  front, 
iu  proRIc,  and  from  beneath.  Sioux,  Kskiino, 
and  Ilnwaiian-lvlanderR  were  tlic  race:*  ehoiifn  ; 
and  the  method  seemed  cnpnblc  of  wide  appli- 
cation with  good  results. 

President  K.  M.  Uatlaudet  rciul  a  pn|)orou 
the  '  combined  system  '  of  teaching  the  dcnf, 
which  be  illualraicd  by  one  of  his  pupils,  who 
could  answer  questions  put  to  him  with  eon- 
sidcinble  di*linolnc.i».  The  speaker  was  not. 
however,  of  opinion  that  tbc  use  of  the  manual 
system  conlil  bi:  i-ntiruly  ilisjicnMrd  with,  and 
cltaraclcri/i'il  oh  .t  I'nllaiy  ibc  vic-wK  Kup|)UHcd 
to  be  held  by  another  Hchnol,  —  that  bcc-auM^ 
soiDC  deaf  Inul  l>eeii  |jni};ht  to  ^jicik  by  lip 
instruction,  Ihercfoirr  all  conid  l>«  no  taught. 
The  syeiera  which  Ur.  Gallaiidet  prefers,  be 
would  probably  consider  an  eclectic  one,  spply- 
ioetueaeh  case  the  nicthod  best  adapted  to  it. 

The  follow  ing  geinienien  were  elected  mera- 
bcra  of  the  acwiemy:  Prob.  E.  S.  Dana  and 
Sydney  I.  Smith  of  Yale  college,  Oen.  C  B. 
ComMtock  of  the  corfia  of  engineers.  Dr.  W. 
K.  Brooks  of  Johns  Hopkins  tiriiversily,  and 
Ctipt.  C.  K.  Diilton  of  Uic  U.  K.  geological 
survey. 

Tl>e  antumn  WB«i«n  of  the  academy  will  tic 
hold  in  October,  at  Ncn-|>oTt,  K.I. 


AX  AHCTSC  VES.tEL  AXD  HER    EQUIP- 
if  EST. 

A  ROOD  iwrlkin  of  the  science  of  navigation 
IN  devoted  to  tlie  a»bjc<:l  of  safely.  In  navl- 
gntjon  in  (he  ice,  thai  object  Is  incteuiied  ten- 
fi^UI  in  imjiorlancc.  and  (ivershiidowit  all  otltcra. 
ill  IbiT  histoiy  of  the  diireix-nl  arctic  voyagcfi, 
whether  for  popular  rending  or  for  veientlfic 
report,  this  question  oJ  safety  has  generally 
been  considered  only  so  far  as  that  partieular 
voyage  had  any  thing  interesting  or  ueefbl  to 
suggest  as  a  i-esuU  of  its  own  adventures. 
While  it  Is  not  hoped  in  tlila  article  to  add  any 
tiling  to  our  previous  stock  of  knowledge, 
Htill  it  iff  possible,  tliat  by  briitginz  together  a 
Htateinent  of  various  datura  and  dilHculUee 
to  be  met,  and  the  methods  whidi  have  been 
CTnployed  to  overcome  them,  it:*  pulillc^ition  will 
aid  in  an  undcrHtandiog  of  this  oAen  tidke<l  of 
arctic  voyaging. 

The  subject  of  ice- navigation  embrace*  the 
construction  of  ships  for  this  peculiar  employ- 
meat,  or  the  altering  foi-  it  of  tlioeo  that  have 
seen  less  severe  service ;  their  managenioiit 
under  tlie  various  combinations  of  ice-packs, 
ice-floes,  icebergs,  tides,  storms,  currents,  and 
cveiy  obstacle  of  the  (Vlgid  zone;  their  care 
and  prcHcrvalion  iu  the  ice  during  the  arcUc 
winter ;  and  their  lilK^raliun  from  tliia  ice  when 
tbc  summer  will  allow  then)  to  bi-gln  again 
their cxpericntH;  iw  Ihcy  prosecnle  tlieir  Jonnicy 
on  or  liomennrds. 

I  will  not  dwell  upon  such  indubitable  facts 
as  the  quality  of  the  ship's  material,  which  it 
lii  evident  must  bo  of  the  veiy  best,  be  it  wood 
or  iron,  or  the  almost  equally  appaient  fact  of 
the  wuperioriiy  of  a  vessel  speciallj-  constrneted 
for  IhlH  purpose,  by  the  h&nd.i  of  proper  i>er- 
soTiri  who  have  had  experience  in  arctic  na^i- 
galion  n*  well  as  naval  eoti.ii motion,  over  the 
rcconstrnctcd  inci'chaiitnian  or  v\r.a  utroitger 
built  man-of-wnr.  Tin-  Ktiperiorily  of  \n><n 
ships  over  thoi'c  of  wowl  no  longer  hohls  in 
the  Arctic.  The  rapid  ecn<lu<-tive  power  of 
tlie  former  makes  it  .^Imo^t  impossiblv  lo  keep 
an  e<)uable  temperature  without  a  thick  insido 
uouting  of  some  non-conductor,  besi<les  the 
more  rapid  formation  of  IVosla  (Vom  eondenec^l 
nioistiirea  along  tl.o  outer  sides  of  tlio  bunks, 
causing  serious  diseases,  and  greatly  ai<iing 
the  |)ropagation  of  that  most  terrtblo  of  all 
nrdic  vcourgeA,  Ibo  senrvy.  The  superior 
strength  and  endurance  of  iron  over  wood,  bi 
the  usii.ll  aceidcntH  of  the  temperate  and  trop- 
ical seas,  seem  to  be  lo5t  when  the  teat  comes 
in  the  shape  of  severe  prc»»urc  from  the  toe; 
the  elasticity  of  the  wood  allowing  It  to  return 
Co  its  original  ahapc  after  an  almost  indcllnite 
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number  or  Di|>])liigs  wliicli  nrc  not  anffident  to 
directly  criD^ii  ttiv  vt'^-u^l,  while  the  Mmc  niim- 
lier  or  equal  [irrMutrs  on  its  iron  comimnioii 
Ik-COIiir  silowljr  ni-ctimitliitit'v,  until  it  fitiAl]^ 
«iiccunih«. 

A  wooden  vc«spl,  liowevcr.  mny  Ih!  vcr^v 
properlv  platrd  nith  iron  over  tba  hull  for 
some  [e«t  tiudvr  nnler.  to  protect  it  from  the 
grinding  action  of  the  '  icc-tongiie§.'  wliich  lU'e 
foi-in«d  bv  the  uneqiinl  Bicltin^  of  the  edges  of 
large  ue-cakes,  i»lik-li.  jM-oj^etiiig  their  hufie 
Bubioerged  [lolnts  ofleti  fur  a  (tisiance  of  tweiitji' 
or  tliinv'  frct,  lieaniH-  iliiiijjtrroiis  to  u  vesiw-l 
coniiiellii)  to  thnwl  iiurrow  und  torluoii*  Hiun- 


In  MK'b  a  trcmeiKloaft  preasura,  she  oould  be 
tiavetl  Id  IK)  Other  wa^v.  Tliet'efore,  when  a 
'nip*  'n  inevitable  in  a  narrow  'lead'  eon- 
stimlly  cloning  doirn  on  a  veit.icl,  thitt  fact 
nhoiild  bn  Ktrouglj  boriii'  in  mind  in  Hclc-i^ting 
that  |K>int  where  the  lensl  diininge  will  probably 
he  done  nrben  the  final  collision  coineH.  It 
would  appear,  Ihcrcforo.lhat  iron  ships  arc  infe- 
rior to  their  weaker  but  more  elastic  wooden 
compeers:  and  this  is  ably  demonstrated  by 
facU  in  the  sad  fate  of  tbe'Hiver  Tay  in  1S68, 
In  Itaffin'.i  Bay,  and  of  the  Swedish  esploring- 
.ilii]i  .Suj>h{a.  in  the  nortli  of  Spitjibcrjieu.  lu 
tailh  inntaiit»-H  theae  veaacltt  aiink  under  oir- 
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ihIh  and  '  leads'  in  an  open  llcid  of  pack-ico, 
where  the  Iir»t  inliiniitioti  of  tbeir  pr<'»cncc  \a 
a  low.  dull,  gnianiiig  nonnd.  ami  a  swinging 
of  the  ship,  probal>ly  a  lialf-dozeu  points,  de- 
spite the  helmstnan,  or  probably  a  perfect  arrest 
as  the  helpless  ship  comes  up  broadside  against 
the  cake  of  ice,  and  with  all  sails  thrown  abaek. 
•  loe-lonRiies '  which  giadnally  shoal  from  a 
greater  dqith  than  that  druwii  by  the  vessel 
■re  iiot  so  dangerous  as  lliosc  not  ao  di-op,  ilie 
latter  acting  like  a  ram  in  a  collision.  In  ea»« 
of  n  *  nip  '  or  a  preaMiiv  fmin  ice  on  l>otli  side*, 
Uics<!  same  ice-tOitgue«  are  lo  be  earnestly 
prayed  for,  u  their  shoaling  sides  often  aid  a 
rx«*el  in  being  lifU-d  out  of  the  wntAr,  when, 


cutniitancp)!  where  gooH  wooden  nssela  would 
probably  have  survived. 

I  believe  Uie  limited  experience  with  iron 
rigging  in  the  arctic  regions  has  been  agaiu.Hl, 
it,  except  on  short  summer  cruises  with  no  in- 
tention of  wintering.  However,  it  Is  not  a 
subject  of  much  importance,  unless  the  siails 
be  aione  dej>ended  on. 

CopiwrinR  in  of  little  or  no  iwc,  and  I  have 
not  l>i-en  .itile  lo  find  any  comments  upon  it 
by  those  who  have  uM'd  it.  In  Hitch  cnscs  it 
wu!»  probably  a  |«irt  of  the  sheathing  before 
the  vessels  were  intended  for  arctic  duty,  as 
on  tliv  ICrebiis  and  Terror.  The  fact  that  most 
vessels  are  sheathed  with  two  or  three  inches 
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of  plnnkiiig  Id  tlii-u'  vtiliit^rublc  |)iir1a  f»r  ice- 
navigation,  makes  llin  onliiiiirj'  inelnl  slivntlting 
or  bill  litUi-  iiii|M>rlimc(!.  'I'liix  wuixlen  slii'nili* 
ing  varies  cuiiHidcrnblv  in  nrclic  vvssfls  lis  to 
tbe  parU  of  tli«  ships  Uint  nro  plated,  the 
ibiekacKs  and  nmount,  antl  kinds  of  bsrd  or 
solt  wood  plniiking. 

Having  'Iwided  to  build  a  wooden  vessel, 
the  shape  of  the  hull  »  nol  a  nmttei-  of  iu- 
diircrcnee.  Tlie  ridi,  I'ouiid  ship,  or,  iiniilltallj' 
speaking,  a  ship  utilh  full  liiK-.^,  is  niurh  iiiorc! 
liable  to  be  criishi-it  by  iei-piessiiie  than  one 
IttiiU  witb  shm-p  Hiich;  ns  rully  illnnlrateil  in 
Koldewsy'fl  German  cxpetlilion,  whvn  the  (ittr- 
mania,  built  itpoii  ihc  latter  principliN  stood 
Ibe  ioe-nip  witboiil  very  serious  coiiseipienccs 
during  »  bcary  storm,  while  ber  eompnnion 
the  Ilnnsft  was  crushed  and  sunk,  she  being 
modelled  upon  the  former  plan  :  and  this,  de- 
spite the  fnct  that  the  Germanio  was  tic  larger 
vessel,  and  therefore  more  liable  to  destruc- 
tion than  her  lighter  eseort.  This  was  also 
said  to  l>o  the  fault  with  the  Jean iietu-,  wliuso 
crosa-aec'tiou  is  shown  in  fig.  I,  Inkttn  fmin 
Mrs.  De  ling's  'The  voyage  of  lh«  .fvan- 
nette.'  Nothing  less  than  an  '  iec-tongne,' 
whose  submerged  edge  wonld  be  below  the 
|X>int  braced  by  the  iiidined  beam  at  its  fool, 
would  bave  been  of  much  use  to  save  her  in 
a  'nip'  by  the  method  of  lifting  already 
nolieed. 

'Jtese  '  ice-tonguea '  are  very  maob  less  ftv- 
qaent  than  most  people  might  supimse  ttom 
the  constant  use  of  tbe  expression  in  this  arU- 
cle.  They  are  really  very  rare:  at  least,  of 
sueh  shape  and  n,>r.t<  as  those  indieated.  Tbu 
eilges  of  nil  iee-oake  or  an  iee-Iloc  may  Imj 
of  any  shiipo  eonsislrnt  nitli  unei|iitil  melting  of 
il«  parts,  and  the  '  tongue  '  is  iiiily  one  of  the 
rare  v.irietles.  If  very  acute,  it  may  be  too 
weak  to  wedge  up  a  tioat,  and  may  lircak  off,  as 
I  ssw  in  one  instance,  whieh.  Iiiekily,  was  not 
caused  by  a  '  uip,'  or  the  ship  would  have  been 
immediately  crushed.  It  is  upon  the  relative 
position  of  these  inequalities  of  the  iee-edge 
ton  and  aft  of  a  ship,  that  de|>ends  whether 
or  not  she  will  inevitably  be  etiished  when 
two  cakes  or  Hoes  eonie  together  at  her  \mni- 
tion  during  a  bcavv  ice-pressuro:  Ihcrefore. 
llw  larger  Uie  ioe-<:ak«i  in  a  pai^k,  tlw;  better  i* 
her  rfisnee  of  esca|Ht. 

The  ease  with  whieh  a  ship  can  be  lilted  is, 
of  cour&e,  a  direct  niiiction  of  ber  sijte  and 
weight.  ITie  sixc  for  an  arctic  ex ploring-v ea- 
sel may  vary,  depending  upon  the  service  to 
which  she  may  be  jnit.  and  the  time  sho  is  to 
be  employed  in  polar  seas;  aiill,  the  general 
principle  that  a  veaeel  should  be  as  small  as 


[wssiblc.  eompalihic  with  Lite  object  In  view, 
is  a  good  ouc.  Tlic  smalk-r  an<l  lishter  tbe 
Iraat,  the  more  easily  is  she  raisi.-(l  by  ibe 
nqucezing  Does  ;  and  tlie  cases  where  this  lifting 
of  a  vessel  from  the  glacial  viee,  in  one  or 
two  instances  completely  IVom  ber  element, 
baa  been  the  salvation  of  her,  are  sullkienlly 
numerous  to  be  takeu  into  acomniC,  Again : 
a  small  ship  Is  more  readily  handled  in  tlio 
tortuous  ehaiinels  through  which  she  is  often 
<roini)elled  to  thread  her  way  while  working 
in  Hoes  Just  sultieiently  0[>en  to  allow  pro- 
gress. 

While  arctic  authorities  agree  iijwn  the  em- 
ployment of  small  ships,  the  exact  si/e  in  ton* 
is  seldom  stated  :  but,  in  the  few  cases  meii- 
lioiied.  about  four  hundred  tons  may  lie  taken 
as  tbe  maximum  limit.  The  suiioriority  that 
a  large  vessel  has  over  a  smaller  one  in  its 
greater  momentam,  when  called  upon  to  '  ram  ' 
the  ice,  mo  as  to  force  a  passage,  is  compen- 
sated by  tbe  fact,  which  ex|>enence  has  fully 
.icltled,  ibat  the  large  ship  will  succumb  sooner 
to  ihese  severe  ami  repealed  lUiocks  that  she 
is  thus  eomiM-llcd  to  beiir.  It  should  be  added, 
that  it  is  only  when  the  llocs  arc  small,  and 
the  ice  corapnMtivcly  loose,  tliat  any  ship, 
whatever  may  be  her  size,  can  ■  ram  *  it  with 
any  fair  prospect  of  effecting  a  [lassflgo.  A 
steamer  intended  for  '  ramming '  the  ice  is 
always  strenglhened  at  the  bows  by  'dead- 

A  A 

ri«.  1.— ■  Ondoruod '  ladilnit  fur  bova. 

wood."  or  a  solid  wood  backing  (Fig.  2)  not 
unlike  that  given  to  trial-targets  forontiiance 
[tniclicc  ill  solidity  and  strength.  Tbe  depth 
of  this  may  reach  as  miicli  as  twenty  feet, 
although  1  have  only  h<'aid  of  and  never  seen 
sncii  depth.  It  may  lie  cut  olF  abruptly  perpen- 
dicular to  tlie  keel  (a),  or  given  a  parabolic 
Itaie  (b),  which,  for  the  same  amount  of  wood, 
ia  evidently  the  stronger  for  the  various  strains 
lliat  the  liow  of  an  ice-veasel  may  be  called 
iijion  to  bear. 

With  a  vessel  thus  provided,  sometimes  a 
triiingular  indentation  of  a  thin  floe  may  be 
•  raromwi.'  and  the  ice  split  by  the  wedge,  the 
ve«si'l  burying  lierself  in  the  erack ;  and  then, 
when  there  is  a  large  crow,  tbelr  running  In  a 
borly  from  [lort  to  alarboard,  and  reverse,  by 
rneking  tbe  vessel,  has  been  known  to  iiwrcase 
the  new  ■  lead,'  and  allow  the  vessel  to  back 
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Oiit  for  fiirtlirr  opcintioini.  When  Itn-  wimJ  is 
blowing  visoroiisly.  llicre  ari>  sonic  di^ndvao- 
tagc«  ill  '  rumming,'  besides  the  condition  of 
tbc  pAck  caused  by  it.  A  vc§bc1  with  the  niiid 
on  the  Wam.  and  sinodiiig  hi^h  out  of  water, 
sad  with  conaJdcrabte  sailing-gear  atofl.  drifts 
faater  than  the  |iack,  and,  fn  barkii^  ont  for  a 
frcali  atari,  may  find  liio  ice  in  the  rear  Iiitcr- 
fcring  wilh  her  liai-knard  movements:  for  n 
|>rO]K-lk-r  inii»t  tic  very  careful  in  all  her  retro- 
gTa<tc  nclioDit. 

Tliis  (^barging, '  ramining,'  or  jtiiithing  of  ico 
by  a  vcjwcl  brings  tis  to  a  considcrnlion  of  tlic 
motive  jwwcr  most  serviecablo  tbr  iw-navign- 
tion, — steam  or  sails;  for  it  is  only  by  llic 
former  that  ebarj^ing  can  be  made  possible, 
except  in  those  extrenwfly  attenuated  pnchs 
where  tlio  headway  of  the  sailini;-crall  is  suffi- 
cient to  earrj'  her  Mkfely  throiigli.  should  she 
be  compelled  lo  strike  a  few  gtaiidng  blonif  on 
ioolaWd  eakeH.  The  lUe  ofsli-uiii  niiiy  \ie  laid 
down  to  be  all-ini|iorlant,  dcH)>ite  the  fact  thut 
acme  few  persons  of  no  inconitidcrablc  espi!- 
rica<ie  nx  arctic  navigators  still  ileiionnce  Ihc 
vnstc  of  room  occtii>i«l  by  the  st<-amiiig-inn- 
cbiucry  ;  tbo  necessarily  Inrge  amount  of  fuel 
lo  make  it  effective  ;  and  tbo  nnsicty  imposed 
Qpon  tlio  commander  regarding  bis  ])ro|>cller, 
which  may  break  its  blades.  <Ies|iitc  its  pro- 
tection of  iron  gialing,  and  other  derange- 
ments of  machinery,  that  may  here  beooiuo 
extremely  difficult,  ifnot  imjiosaible.  to  repair. 
Tbc  Brsl  attempt  to  use  steam  in  ice-navi^ation 
iroa  with  a  |>ni1(lli,'-n h<-et  sleanMT,  in  lH'i'J; 
and,  as  would  Iw  expccteil,  it  was  tbc  iiK^t 
wijrtblout  when  the  iiionI  nectlcil.     The   piv- 


Vlit.3._tlli<Kli*I>uiil<it|nuli>e>  luSlT.liilin  KnU-lD^ ablph 

iwllcr  wo*  lirst  urmI  on  Sir  John  Pranklin's  ill- 
rat«-d  cx)H-<)iiion  in  the  Krcbns  and  Terror,  in 
ltt4d.  It  was  notkoil  by  locomotive  macliine- 
Ty;  and  how  well  it  did  its  work,  like  a  great 


deal  orolherinrormntionconcemiiig  that  party, 
is  wrapijcd  in  mystery.  Ceitnin  il  is.  f>\r  .l"hn 
Franklin  came  nearer  accomplishing  his  object 
than  any  of  his  predeccssora ;  but  whether  due 
to  his  propellers,  or  lo  a  favorable  season,  cao 
only  rest  on  coojeclure.  However,  his  pro- 
pellers were  not  powerlVil  enough  lo  release 
biro  flrom  bis  two-yearti'  besetment  ta  the  ice- 
packs of  Victoria  Siraitic.  unless  the  cau^e  waft 
due  to  a  itcarcity  of  ooul. 

With  the  various  imfwovementji  in  ]>r»pellcrs. 
especially  in  their  protection  by  iron  graLitiga 
and  Unskets,  came  their  more  nnivcrjal  use 
in  ardic  navigation ;  and  at  this  date  one  sel- 
dom hears  of  an  expedition  to  the»c  waters  not 
thoroughly  titled  with  this  most  essetilial  aux- 
iliary to  a  perfect  suceess,  I(y  steam-power 
only  c.in  a  vessel  defj-  the  ever  variable  winda 
of  those  regions.  The  Mallory  propeller,  or 
some  raodiflcallon  of  thut  form.  Hill.  I  think,  Ih- 
found  iisefiil  In  threading;  narrow  lanes  tliiuti;:b 
loe-|>ac'ks.  Cerlain  it  is  that  theit)  is  no  pltttM? 
in  the  luiuala  of  navigation  where  a  vessel  is 
lulled  ii|>on  to  constjintly  iniiko  such  i<>bort 
iiiniM  in  such  limited  space  as  in  k'c- navigation. 
Of  the  steam-winch  placed  on  the  Jeannvtte's 
deck  forward  of  the  smoke-stack,  capable  of 
lifting  the  screw,  unshipping  the  ruiUier,  and 
warping  the  ship  ahead,  De  Long's  joiunal 
says,  ■■  Our  stenm-winch  did  good  service,  for 
we  could  easily  snub  the  ship's  head  into  a 
weak  ]>lacc  when  we  did  not  have  room  lo  turn 
her  with  the  helm." 

Rinining  lielbre  a  breexe  and  with  a  current 
is  said  to  lie  the  inusl  favorabh'  condition 
that  ean  be  seeured  for  a  Kailing-enift,  more  on 
aetuMint  of  the  disjointed  and  open  con- 
dition of  the  iw-pack  that  is  usually  pro- 
ilticcd  by  this  ^tato  of  nlfairs  than  Ibo 
speed,  nhieh  should  always  bo  lowered, 
sailer  or  steamer,  if  there  is  any  danger 
of  unnecessary  collision  with  the  ic«. 
Even  in  this  most  favorable  slate.  If  she 
be  running  towaids  the  throat  of  a  Ainiiel- 
shaiied  channel,  she  will  more  than  prubn- 
bly  I'lii'ouiiter  a  goiged  lce-|>aek  at  this 
[Mint,  barring  her  fnither  progreHx.  A 
mailing- vi-KHi-l  eaiighl  in  this  pivtiiejiment 
l-t  In  a  veiy  preciiniiiiH  con<lilion.  To  the 
well-known  oli.-tnclcs  of  rvtiiriiing  against 
wim!  and  eiirivnl,  Iherci  is  kuimi added  the 
incoming  ice.  whicli  will  certainly  add  one 
or  two,  if  not  two  orthiec,  [joints  lo  lii-r 
leeway,  in  constantly  attempting  to  weather 
tlic  large  ice- cakes  and  ollen  c<)uaily  dense  and 
larger  ice-gmcks  with  niiUIess  results.  I'hp 
lime  lost  iu  wearing  litr  ai-onnd.or  Ihi^wiiig  her 
on  the  other  tack  wlieu  a  channel,  o|H-n  one  inin- 
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ute,  koM  olaiod  in  tier. front,  ni!ikei>  it  alinmt 
and  oflnn  <iuilc  im])ci»3ti1>l<-  to  ivliini:  and  tliv 
grinding,  t-niaiiing  (inck  »oou  builds  up  to  licr 
IKwilion,  mid  ciii-loscs  her  under  tbo  most 
diingei'oits  circiim» lances  that  can  oecur  in  i<x- 
prMsura,  unless  eho  CJin  Rnd  an  'ice-dock' 
like  Uial  described  by  Dr.  Kane;  ami  even 
this,  at  any  minute,  is  liable  to  be  oblilcraU-d 
by  an  inevo.ise  of  wind,  or  a  ]>ix-.4Hure  due  bu 


ico  broke  up  in  V'ietoria  Cliauuel  on  Jutv  ^4, 
1879,  until  the  ice.  newly  fonoing,  was  sufH- 
ciently  thicfe  to  Sloj)  a  sailing- vessel  (wbicli 
was  about  the  middle  or  latter  luirt  of  Septem- 
ber), 1  was  foixicd  to  notice  an  almost  contin- 
uous nortli-uortli-west  veering  to  i*orOi-*ast 
wind,  fvidenlly  caused  by  the  warm  rays  of 
lIi«  nImuHt  never-!M-tliiig  suuinier's  nun  h^'iit- 
ing  and  rnrifying  llie  atmosphere  over  the  vatit 


PlO.  ).  — II  U  ^-  Alcnruririlnn  ilir  'nniT. 


(lie  accaowlAtloa  or  ioo  or  change  of  tide. 
TLlj  state  of  aflUrs  (s,  I  think,  more  tlinn  prob- 
ably illuslrnled  in  the  case  of  the  besetment 
of  Sir.lohii  Franklin'^  Krcliii*  and  Terror,  in 
Seplenilier,  IHltL  ofl'Cajie  Kelix.  on  KingWII- 
linm's  ]jin<I.  AllempMiig  to  punt  tlirongli 
Victoria  Clinnm-I,  wlnwi-  soHthwanl-trcniliog 
current  is  at  this  point  prcntly  nnri-owcd  by 
Uio  converging  shores  of  Victoria  Laud  on  the 
west,  and  those  of  North  Somerset,  Boothia, 
and  King  William's  Land  on  tlie  east,  hia 
propellers  worthless  or  his  coal-supply  short, 
either  Ue  must  have  cnconnlcrcti  this  Ice-gorgo 
so  late  in  tito  year  tliat  hla  ships  were  almost 
immediately  frozen  in,  or  the  summer's  irimU 
hell)  hSui  against  or  in  the  paek.  a*  nlruady 
indicated.  The  laller  iiloa  sceni!*  to  nie  verj- 
rciuonnble  ;  for  during  the  time  inv  |inrtv  was 
on    King  Willium'^  [juiit.  from  llic  time  tltc 


anowless  jilainsof  iip|)erl)rili8li  America,  irhoao 
place  is  micd  by  the  denser  sir  chilled  by  the 
great  Ici-flelds  of  the  Aretic  Ocean.  That 
Uiis  Victoria  Channel  Is  navigable  under  very 
fuvorabli-  and  exceptional  ciic  urn  stances  is 
shown  by  the  fact  that  one  of  these  two  ships 
iifU-rwards  tloiilcd  down  or  sailed  through  this 
iinrrow  strait  to  mvir  the  mainland  of  America, 
some  WK  liimdriil  rtnd  fifty  mtlus,  manncti  by 
not  moi-o  than  four  or  five  m<'n. 

A  steam-ve^BcI  can  go  into  winter  harbor 
much  later  than  one  with  taiU  alone  :  and  thi« 
is  of  no  small  importance,  considering  the 
short  season  during  which  navigation  is  at  all 
l>ractleable.  Thb  arises  mostly  from  her  sn- 
perlor  advantages  in  '  charging  *  the  newly 
forming  lee  of  the  early  fall.  The  action  of  a 
sailing- vosst-1  In  till*  kind  of  ice  is  so  well  dc- 
xcribrd  by  Sir  HdwartI  Parry,  who  had  scon 
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Are  arctic  expedition*,  nil  lU  «ni1ing>(-mrt.  that 
I  transcribe  his  short  iKTScription  :  — 

"  Th«  formntion  of  youns  Ict  upon  ihc  xurTacH-of  llic 
wsC«r  iiliip  riivilmlt.'iiK?^  n'lilch  iddiiI  doi^lilnlly  l>ri;liis 
to  puta«lupioU)ciiiivli;itli>iior  lhc(oiiM*,nnil  vnnis 
the  (ifaiiuil  that  hji  vuon  of  nrtlTP  nperntl-'lil  In 
nvnrlr  ut  mi  cml.  It  i*  lii<|pcd  scnrcelv  |iri»nlb1e  lo 
com-ulu-  Oic  dcsrr«  o(  liliiilriiiire  oci^osloni^l  liy  Ihin 
iiii))i>ilii]i(-iit.  irilliiis  IB  il  nlwnj-*  npjicjii  bi'fi.ri^  it  it 
viii'utiritmd.  Whrn  lite  >bcpi  lin.t  ^critimil  a,  iliick- 
□#8*  of  ;tl'oiil  hiiit  nn  htcli.  :>m1  is  of  ponnidi-'nbti.'  px- 
Will,  n  <liip  19  Jiublu  lo  bi>  itiipml  by  itutilcss  (iivuri'd 
by  BWroiij;  iiinl  fn-t-  wind:  aii<l  ctcii oiicn atitl rcinm- 
JnK  h>^r  way  llirciisli  tbi'  ir.ilcrut  ibr  tnlo  of  a  mjl<-  nil 
lioiir,  li-.'f  ('iniD<f  in  tioi  aluays  unilcrtl»cc>iilri.<li>(  lliv 
li«tnmiiHti,  Itiouub  AmiBiiil  by  the  nict'sl  atlt-niiuti  (u 
■  ho  acli'iii  of  Ibv  tiiUt.  bill  ili-])('ti(lN  [LtHjii  ntDiir  accl- 
■lenla)  iriiTfUi?  iir  ■li.-i'i'viiBt-  iti  ib^  ibitttii<.-t»i  ut  ili« 
•1k;«I  <•{  ke,  with  KbicL  viiv  buw  or  ibi.'  olhvr  eoriiv* 
in  oriiliict.  Nur  U  it  |i(iMib1«  in  tliiBsiluHtimi  forlli« 
tmatii  lo  miller  (b'-ir  iitiii.il  uhsiHtnTict  by  riiiiiiiiii;<iul 
liiiei  or  iiibiTii  iw :  Ifir, '■in'c  baviMK-^rilrri'il  ibcyoiinii' 
fOf,  ihcy  f!\n  only  b".'  |)ri.[H.'lli'il  «li-nly  llimiiib  it  l-y 
dlg^iri)j  thi- iinif  mill  lii.iiii-lit"<liH  Ibri'ii^li  il.  itt  lh« 
Mini-  Iinit-bn'itl.ii>i2  it  Ni.-tii»  Ibi-  Iiubb.  iiiid  by  rolling 
llip  boat  from  *\<\f  U>  »i'U'.  Afl>^r  oiiliniii'ii;  l.bi« 
Inborloiia  work  for  imrii?  time  nltb  llilb*K>"«l  ''tlrct. 
uul  rnlisli1i'm1)Ir'iJajiia£i>Ii>  Iboflitiik'^aiiil  -liirH,  hIhiaI 
)•  oflrii  iibb;;rrl  to  i>-1iirii  !lir<iimi' It  uy  ll]:<l  >i|io(-;<Tn<^. 
backing  iiui  in  ilxt  I'niin!  iliii*  (omiiHl  xn  i>(>|iiit|ii»i'." 

A  sAiling- vessel  caught  in  this  unrortunat« 
state  of  tho  ico  must  iniiDotUately  seek  niator 
quarters  in  the  nearest  harbor ;  and  if  that  lj« 
remote,  and  tlie  wind  unfavorable,  or.  rather, 
unless  it  be  extremely  favorable,  Uie  crewa  will 
be  forced  to  cut  n  citauiiel  the  eiilire  dislAnM! 
for  the  hel|)l(!iia  aliiii.  Tlii^  IVnj-  wum  furcisl 
lo  do  ill  IHl'J,  near  M<ilvil!i'  Nltinil.  th<:  chiiiinel 
etit  being  ncai'ly  t.lin-e  niil<-H  long.  On  tbr  c<>i)> 
trarv,  wllli  slciim-pon-i-r,  i<vonlvhii1f  nn  incli 
Iliif-k  id  .111  iiiKigniticiinl  obstacle  ;  nm]  a  vessel 
thus  (-(|iiii>|H:<I  ran  siciidily  force  her  way 
tbrough  such  a  thin  sheet,  irhilc  even  that 
proportion  of  u  ynid  cnii  easily  be  overcome 
by  cbnrgtiig,  requiring  only  well-atrengthened 
bows. 

Althouf^  good  arctic  atilliority  Itoa  said  that 
*'  the  malung  fan  lo  a  floe  should  never  be  at- 
tempted escej)t  when  every  bojje  of  navigating 
in  the  surrouiKliiig  walen  has  bectu  <'ruille.i«." 
and  ftirtber  addst,  "Aa  a  [irinciplf,  and  »»  far 
as  It  Id  i>osstb!e  witlioui  tbc  exhaustion  of  her 
ponen,  a  Kbip  in  the  ice  sboiiUI  endeavor  to  ho 
Id  eo4i«tantiDotion,cven  though  this  entail  many 
dianges  of  lier  course  and  the  temporary  relnrn 
to  ■  |io»ition  which  had  been  abandoned" 
(I'ajcr),  still  the  latter  suggestion,  iuvolving. 
iiK  it  may,  for  a  great  periotl  of  time,  the  ooa- 
Mimplion  of  coal,  and  the  many  casea  where 
vcawls  with  banked  fires  bavc  with  advantage 
Tastened  to  floes  viib  their  ke-aucliont,  rciuty 
to  escape  almo«l  at  ■  moment's  iwlion,  inakcM 


these  bits  of  advico  iiQt  strictly  essential  for 
Htcamers,  if  they  be  properly  harbon-d  tincler 
the  lee  of  the  ice.  With  a  »!iiling-ve«ael,  this 
recourse  becomes  much  more  dangerous.  The 
fastening  to  an  Iceberg  is  not  aitogetiicr  unal- 
leiKlcrl  witli  danger,  and  should  only  be  rc»ort«d 
to  wlicn  other  meaiuof  aafcly  are  remote.  Thu 
I'olnris  n-aK  jiiMtilicil.  in  sncb  an  inslanw,  in 
sizing  on  to  I'roviileiici'  Ui-ig,  alliiough  1  have 
seen  some  contrary  opinions  expressed.  A 
sailing-vessel  should  only  do  this  when  it  bo- 
ooines  nceessaiy  to  avoid  dritling  into  a  more 
l^erilous  [losition. 

Anotlicr  advantage  of  ateam  over  sail  power 
alone  Is  In  the  case  of  a  calm  with  a  atroDg  tidal 
or  oUier  current  aettiog  towards  nn  ice-[>at:k  or 
Mlranded  iceberg.  In  waters  bo  deep  Ihat  anciiors 
are  of  no  avail ;  tlie  salvation  of  the  la  I  li;r  from 
possible  Hcvcre  injiirie-i  depending  upon  ihc 
rebitivc  powi-r  of  ihe  eurivnt,  and  the  slretiglh 
exerted  by  her  wnnll  boaia  Uilow  berofT.  wliilc 
the  easy  escape  of  tlic  former  \<  obvious.  Also, 
in  the  early  ami  I.ito  navig.ition  of  tlu-ife  waters, 
the  sails  are  liable  to  hec«)me  completely'  clogged 
with  ice  and  sleet,  leiideriiig  tbem,  in  extreme 
cases,  impossible  of  manipuLition.  This  stale 
of  atfaii's  nearly  proved  fatjil  lo  tbi-  (Jrijjer 
(Capt.  Lyon,  K.N.)  in  September,  IH:;i,  iti 
North  Hudson's  Bay.  while  attempting  to  battle 
wilb  a  terrible  two-days'  storm  :  the  sleet  form- 
tug  over  a  foot  tliichon  her  decks,  and  piopor- 
tion.'UIy  over  other  pnrl^of  the  vessel. 

I  nhoulcl  not  liav«  entered  Into  so  long  a 
i1i>>cii»«ion  on  the  seemingly  palpable  »u|ieriorily 
of  sU-am-poiver  over  ibut  of  ituiU,  were  it  not 
for  the  fact  that  siidi  a  givat  proportion  of 
the  arctic  e.\|)efiilioiiH  arxt  of  a  private  nature, 
wherein  the  means  of  the  liberal  domir  or  donors 
cannot  reach  the  increased  expense  of  steain- 
mnchinery,  fUel .  and  iU accompanying  c-haigen ; 
and  those  serving  are  nilliiig  to  accept  t.bc  sit- 
uation rather  than  compromise  the  expedition 
aitogetiicr.  There  are  also  a  few,  .is  I  have 
already  hinted,  whoareopposed  to  steampoiver 
from  thegrcal  room  il  nacri flees,  and  its  UabiUty 
to  incur  greater  risltrt  than  it  can  VHca|)e  from 
if  at  all  uuforlunat*-.  There  la  also  a  medium 
cta«s,  who,  acknowlc^lging  tlie  wH»te  of  room 
as  the  only  detriment  to  lie  fotind  in  atcaTu,  be- 
lieve  that  this  jwwcr  shoukl  he  rcpre»cnt»Ht  t>y 
machinery  of  the  elieapesl  class,  which  can  lie 
abandoned  an<l  lis  room  made  useful  at  aaj 
lime  that  It  fails  to  subserve  some  gooil  purpose. 

It  may  be  laid  down  as  a  (;ood  rule,  that  all 
sailing-vessels  aliouUt  have  some  '  square  *  rig 
lo  subserve  active  uioveinenta  In  the  ice.  .Sailer 
or  steamer,  ttie  pipcH  for  ])nmi)ing  sboitkl  be 
ninch    more  capnciuux  than  usual,  and    there 
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sliould  be  n  svalciTi  or  Uk-id  rMii-hiag  to  ovvry 
partof  the  vi-skH  ;  rorUir-piinipttiiiay  lie  iiccilod 
the  OKMt  nticn  the  vctsct  in  cnrecord  on  her 
beam,  or  nl  some  unusual  angle  roro  and  nfl. 

K  iioesilile,  a  tender  shonUl  accompany  the 
exploring- vessel  proper,  espeeiallj  if  she  be  n 
steamer,  whoae  stores  of  coal  and  other  articles 
are  to  be  tiansfcrred  when  the  ice  becomes 
dangerous  for  sucli  a  einft,  presumably  not 
Strengthened  to  combat  nllh  that  element. 

PUKDKUICK    SCIIWATKA. 


ON   THE    FUSDAUEHTAL    THEORY   OF 
DTNAMW  GEOLOGY. 

Uaxt  liiK?3  of  iudactlve  rescarck  tend  totlic 
ooncluslon  that  th«  interior  of  the  earth  is  iu  a 
fluid  condition,  and  tiiat,  the  nolid  Nliell  U<«m- 
paraliwly  very  thin,  hnl  variiililc  in  its  iliick- 
neas  from  diNtricI  to  distnot,  and  in  tlu;  «nmc 
district  fix)in  time  to  time  geologically.  A 
crust  twenty-five  miles  in  thickness  at  a  masi- 
mam,  and  vcPi'  tnach  thinner  at  a  minimum,  bc»t 
explains  geologic  phenomena.  If  we  consider 
this  crust  to  be  made  up  of  units  defined  at  the 
npper  surface  by  districts  of  some  magnitude, 
it  seems  neccssaiy  to  reganl  it  as  existing  in  a 
state  of  doattijg  equilibrium :  so  that,  if  some 
portion  of  tlie  rocky  material  is  taken  from  any 
such  district,  it  ri»(-».  and  (he  district  iin  which 
It  Is  depo^teil  stihxides.  Id  case  material  is 
transferred  for  a  t'cry  sliort  diiitnnci',  ajiprc* 
ciuble  displacement  may  not  result,  the  lacid 
atriictitral  rigidilv  being  sullicient  Ut  willistand, 
or  largely  withstand,  the  streM.  But  if  the 
abort  tmnsfericncc  is  across  the  line  of  n  fault, 
from  the  upraised  to  the  thrown  side,  the  facts 
acem  to  show  that  the  upheaved  side  continues 
to  rise  by  reason  of  unloading,  and  the  thrown 
side  to  subside  by  reason  of  increased  load. 

The  rigidity  of  the  crust  of  the  t^arlb  arising 
from  the  molecular  cohesion  of  the  solid  slate 
is  greatlj'  niodirieil  l\v  niechanicnl  «trnctnrc. 
The  cruHt  \*  eiimjiDScd  of  geologic  formations 
oftiiversc  origin,  <Iirer»ciy  arvatigeil.  The  for- 
mattouK  .-ire  broken  into  great  blocks  by  great 
fault  and  flexure  planes,  in  many  cases  doubt- 
IcNscxtemling  quite  through  the  tnisl.  It  is 
also  fractured  in  multitudinons  ways,  and  the 
crevices  filled  with  vein  matter.  Again :  each 
block  or  segment  of  a  faulted  fommtlou  is  di- 
vided into  small  IVagnaeuts  by  stratum  planes, 
Joints,  Bcfalst  planes,  and  slaty  cleavage.  The 
rigidity  of  each  miruite  fragment  is  due  to  the 
molecular  cohesion  of  solidity,  hut  the  genera) 
rigidity  of  tlie  cnist  is  dependent  on  mvcbaoi- 


cal  stnicturc.  1'he  fmgmeuta  of  which  the 
crust  of  the  earth  is  composed  are  c.vcecdingly 
minute  when  compared  with  geologic  forma- 
tions, and  llicy  ajuicar  relatively  as  but  grains 
of  sanil  when  conijiarcd  with  the  rih<Av  crust 
of  the  cniDi. 

This  fragmeutal  character  of  the  orust  is 
cxhibite<l  at  the  surface,  anil  to  the  greatest 
depths  to  which  ohs4^rvattun  has  extend eil ;  mid. 
so  far  an  it  dc]>cnils  uikih  the  great  fuults,  it 
nmat  extend  quite  thn>ngb  the  crust.  There 
may  be  aiul  prol*ably  is  a  zone  Iwneath,  so 
nearly  fluid  by  reason  of  tcm[>craUiTe  and 
pressure,  that  fractures  arc  less  easily  gener- 
sited  and  more  easily  repaired,  but  the  rigidily 
of  the  crust  is  not  increased  therel>y. 

The  solidity  of  the  crust  of  tiie  earth  is  lim- 
ited by  temi«Tature  and  pressure  under  condi- 
tions of  eh(inii-al  consiilutlon  and  hydiation, 
and  i^  further  limited  by  the  conditions  of  ita 
rnechanie.ll  .ilruclnrc. 

If  vertical  stress  be  M|)pIi<Kt  to  a  jKiitit  on 
the  surface  of  the  earth,  the  strain  i!<  projui- 
gatcd  lalerally  liy  the  cnndilinu  of  rigidily,  Uit 
not  indefinitely,  as  Ibis  rigidity  sj>eedily  van- 
ishes in  the  presence  of  the  enormous  forces 
involved  III  the  weight  of  the  crust  itself,  and 
in  the  great  bodies  of  matter  that  are  unloaded 
and  loaded  at  the  surface.  The  disiance  to 
wbicli  the  slinin  extends  Is  greatly  lessened  by 
the  fact  tliat  the  cnut  is  not  a  couflnuous  solid 
by  cohesion,  hut  preserves  continumis  rigidity 
in  a  very  imperfect  way  by  meehanival  sirno- 
turi!  alone. 

If  the  crust  of  Ihcearlb  wore  practically  ho- 
rnogcncons  in  the  s]>rciric  gravity  of  its  mate- 
Hals,  its  static  equilibrium  would  not  permit 
Ihe  ccisteuce  of  any  great  elevations  at  Uie 
surface:  but  to  the  conclusiou  of  a  general 
equilibrium,  geologists  and  geodesists arc  alike 
couvergiog ;  and.  if  true,  It  necessitates  the  Hir- 
ther  conclusion  that  the  crust,  and  [wrhaps  to 
some  extiMit  Itui  umterlyiug  fluid  matter,  is  of 
varying  (h-u^ily  from  region  to  region.  This 
(inclusion  follows  from  a  cxmsidt^ration  of  the 
inequnlilies  of  altiludc  extsliiig  in  the  earth's 
surfact^ :  ami,  since  they  arc  ever  changing  from 
district  to  districl, — as  one  subsides  and  an- 
Other  rises,  —  contraction  and  expansion  minit 
occur.  The  necessity  for  the  hy|)olhcsis  of 
contraction  and  expansion  is  not  obviated  by 
Itie  hypoihcBls  of  a  fluid  Interior,  nor  is  the 
latter  rendered  unneeessary  by  the  former. 

Tliere  is  a  coniianL  lateral  iransforrence  of 
nnaterial  at  the  surface  by  rains,  rivers,  and 
marine  cnri-ents  ;  there  is  a  constant  verti- 
cal transferrenec  of  material  liy  displaeeuient ; 
there  is  a  constant  Iransfcrrence  of  material 
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from  beneath  to  the  Aurfncc  by  extravasalioti ; 
anil  gi-olufci.tift  (xjiitiiliili;  n  tionstant  trauafer- 
renutorinutoriuj  lii'ni-atli  bv  Kiilttorninnm  How, 
lliDii  <:utnp!i*ling  llic  cicltjof  irniiiiri'rri'iKH'n. 

lint  i,r!m»rcmriicc  of  ninlcrinl  laterally  ami 
vcrlically  does  not  serve  cotDpletely  to  cxplnin 
nil  the  hislory  of  geoioiiic  movcnipnl.  Aitotlier 
bvpDlhosis  is  yet  nccessair  ;  and  this  esislis  iti 
tbc  [wstulatc  or  evcr-changiu};  dcusity.  arisirig 
from  the  foUowing  sources:  firat.  changes  ia 
flenuty  due  to  dtenilcal  action,  esiwdally  aa 
exhibited  iaiiydratlon ;  ee<^ond,ehnllgoaiuden- 
elly  due  (o  3oliilifl<'jilioii  from  thi-  iii(-iti-d  state, 
and  to  i  iig  lie  rati  i<m  from  the  »olid  nUito  ;  lliinl, 
cbaDg<w  ill  tlcnmty  <li]c  to  prvitniim  niitl  to  riv- 
li«f  from  (iri'Miiire.  A  cousidcrntion  of  mntiy 
gcologiu  facts  has  suggested  to  tlie  writer  tliat 
it  may  be  jxissiblc.  lli«l,  wben  the  rigidity  of  the 
solid  stiitc  is  overcome  by  pressure,  tlie  rate  of 
condensation  due  to  added  prirssure  is  in- 
creased at  that  critical  point ;  or.  stated  in 
another  way,  that  the  passage  of  rocks  fh>in 
tlie  fluid  state  induced  by  ])reaaiire,  to  itie  solid 
state  by  relief  from  pressure,  is  marked  by  a 
itiiddcT)  ux|)aiMiori.  Should  e\perlinetittt  lierc- 
nftergive  irarrnnl  to  lbi»  cvnjcctiire,  the  clintn 
of  conditions  necessary  to  Ihc  eKiibnalioii  of 
<lynniidc  gcologj-  woul<)  seem  to  t»c  eoinplctc. 

Early  in  tlio  history  of  geologic  research,  a 
contraction  of  the  eartb.  due  to  tbo  loss  of 
heat,  vrns  |>oBtuUtcd  to  explain  Uic  dcfoima- 
ttona  of  the  crust.  This  lo&s  of  licat  occurs  \u 
two  vrays,  — by  conduction,  and-by  coiivectioo 
from  the  interior  to  the  surface.  The  convec- 
tion is  aceoraptisiK-^l  liy  the  lieatin^  of  suliter- 
raiteaii  watei^,  and  ilicir  cscH|ie  ns  hot  n-atcr 
and  steam  from  tliu  miiltitiidinouit  hol-!<prifign 
and  geyscn*  of  tbo  world,  by  the  slf.nin  dis* 
diar;geil  in  largo  quantities  Team  volcanoes, 
■nd  by  tlic  larsw  which  come  to  Iho  surface  to 
bo  cooled.  Uy  this  uieibod  of  convection,  cool- 
ing progresses  at  a  bij;ti  rate ;  for  the  lavas 
even  of  (juaternarr  times  ni-e  of  vast  extent, 
and  tlie  lavas  of  all  geologic  history  are  corre- 
epoudingly  vast  in  iimount.  lion  cooling  hy 
oonveclloii  la  iguautitnlivcty  lelntcd  to  cooling 
by  conduction  euntiot  be  staled  with  our  prea* 
ent  knonledgv ;  tiul.  when  all  of  Ibis  cooling  i« 
considered,  the  rale  of  condensation  is  iitsuf- 
llcieiit  lo  dzpUiii  Uic  known  displacement  —  it 
ia  Decenary  to  resort  to  other  ageiicies. 

For  Ihe  fbndamental  llieoiy  of  geologic  dy- 
namica  we  have  as  conditions,  nrst.  a  fluid 
ioterior  of  great  speciflc  gravity,  in  {Mii-t  due  lu 
compression  :  second,  a  solid  cni.it  of  irregular 
thtckneaa,  not  continuouit  bv  loolccidnr  colie- 
alOD,  bol  com|)osc<)  of  small  fnigiocnis  mectiani- 
e«IIr  nmiiigcd,  ami  jiermeatcd  by  water  from 


above  ;    and.  thlnl,  an  aqueous  fluid  and   an' 
atmospheric  gnn  in  motion  o>er  the  oriist. 

Tlic  agencies  of  change  may  he  considered^ 
as  primury  niid  secondary.  Tlic  primary  ugen* 
cics  urt;,  (iwt,  genera!  secular  cooling  by  c^on* 
diiction  ami  convection;  second,  the  licfii,  of 
the  sun  setting  in  motion  llic  air  and  w:itcr 
at  the  surface  ;  tliir<i,  the  astronomic  agencies 
that  produoc  ati'csscs.  The  secondary  agen- 
cies are.  Brat,  local  healing  and  local  cooling  \ 
second,  local  loadiitg  and  unloading,  having 
an  augmented  elTeet  at  the  critical  point  of 
solidity  ;  thiitl.  dicmical  reactions  arising  rK>iu 
ctiniigei  of  lcm|)erutuix-.  presniirc,  an<l  hjdrii- 
lion  ;  fourth,  thecxpanidon  of  nntf^r  inlo»team 
by  internal  iind  local  liealing. 

The  changes  wrought  an?,  first,  general 
seciil.ar  contraction  ;  second,  trausferrencc  o( 
material  horizontally  at  the  surface  by  aquc 
agencies,  and  in  the  interior  of  tho  earth  by" 
flow,  and  verticatty  by  subsidence  and  iij)- 
bearal,  and  from  wilhln  to  the  surface  by  ex- 
travasation ;  third,  change  In  the  ctieiuicai  and 
Ulbloal  con--<l!tiilir>n  of  rocks,  as  seen  in  various 
fonna  of  iTictAmorphism ;  fourth.  Iocs!  lateral 
comprCiuiun  of  fonnutiona.  exhibited  in  plieu- 
lion  and  implication,  and  local  atretching, 
exhibited  in  certain  parts  oftlcxum. 

Conjointly  and  sevei-ally,  tiic  conditions, 
agencies,  and  changes  thi7s  enumciatcd  seem 
to  furnish  a  fundamental  geologic  theory,  in 
harmony  willi  and  espfanalory  of  tlio  multi- 
farious facts  <tiaeovered  in  geologic  research. 
Geologists  widely  accept  the  several  parts  of 
the  tliitorj'  saw  one :  namely,  that  nhicli  as- 
tameii  that  the  solid  .stale  is  n  critical  condi- 
tion of  vohtinc.  The  general  theory  eniindab 
is  niodttied  by  a  multiplicity  of  minor  condl* 
tioiis,  agencies,  and  changes,  to  expound  which 
a  voluminous  liealisc  on  geo!og.v  would  he 
necessary. 

The  correlation  and  intei-dci>endeDce  dis- 
covered to  exist  between  volcanism,  scismism, 
dl3plaecn)cnl,  surface  degradation,  sedimenta- 
tion, and  nietamorphUm,  fumiab  Important  evi- 
dence in  favor  of  llie  general  theory.  So  far 
ns  rcacareii  has  ])rogresied,  regions  of  great 
and  freqnent  <lisptucenicnl  are  found  to  be 
regions  of  great  dcgriidiitifin  and  siilimeiitn* 
tion,  of  great  extravasation  and  seisinitim,  and 
of  great  metamorphism  ;  while  regions  of  small 
displacement  are  regions  of  small  degrailiilion 
and  sedimenlation.  of  small  extravasation  and 
scismism,  and.  so  far  as  knoim.  of  small  mela- 
morphism.  The  evidciico.t  of  correlation  arc 
exhibited  in  many  and  diverse  ways. 

TIm  ngendea  of  <-hunge  enumerated  In  tbe 
abott)  thoorii-  are  interdependent,  so  that  the 
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increase  or  dim!  mi ti on  of  one  reenlte  in  the  in- 
crease or  itiminiiliou  of  nil.  If  the  agenolea  of 
the  fintt  oiikr  —  i.e.,  seculai-  cooling,  heaUng 
of  the  win,  ami  astranomic  Btreases—  be  iifg- 
lectcd,  tlic  otliLT  agencies  are  itilei-iieiiciidt^tit 
in  Hiicli  a  mniiner  that  there  is  a  tcmleni^v  wecu- 
tnri V  to  establish  an  e(|iiilit>riiiiu;  .tml  ilnotit- 
k'ss  sneh  ait  ec|iiilihriuiii  wonlil  Ix'  CKlablixheil 
in  a  period  not  of  great  length  conKitiered 
geolDgicaliy.  But  tlie  agencies  of  tlic  first 
order  continuoti»lv  <leftroy  llw  »tnlic  equilib- 
rium, and.  conjoined  wilh  Ihp  othcre,  they  pro- 
duce lii«  seqnenec  of  changes  discovered  in 
geologic  history. 

The  rale  of  internal  cooling  Is  niAnlf^lly 
djininrihiiig,  and  physicists  incline  lo  the  0|i!n> 
ion  that  the  beating  due  lo  the  sun  is  diniiniith- 
log.  l-'rom  this  stand-]H)int,  then,  llii;  rate  of 
change  in  geologiv  history  \»  secnlarly  dimin- 
ishing. On  the  oilier  li'niid,  th«  secondary 
agencies  of  change  incrense  in  clHcieiicy  by 
reason  of  inerea«fd  heterogeneity  in  Iho  stnic- 
tnre  of  Ui«  enut.  l-'rom  the  irregrilaritieB  of 
the  upper  Kurfnce,  and  those  probaMy  existing 
«t  tlie  lower,  as  8Uggeste<i  by  many  facts,  the 
crust  is  hoterogeiicous  in  thidtncss,  and  douhl- 
less  is  becoming  mofv  so.  It  also  becoiuea 
more  and  more  heterogencons  in  conslilulioti 
by  the  progressing  dilTercntintiuu  of  its  (i(irt:<, 
cxbibilcd  in  the  divcrsiGention  of  geologic  foi- 
maUons,  density,  temperature,  cvtidnctivity,  hy- 
dration, and  chemical  and  litliiciil  constitution. 
ITiia  internal  lielerogcDeiiy  renders  iho  crust 
more  sensitive  tocxlrnial  agencies  of  change,  so 
that  a  Ktiialler  amouot  of  priman-  change  serves 
to  unlticl<  a  given  amount  of  secondary  change. 
At  the  present  stage  of  geologic  research  Iht- 
facts  are  not  stifBcient  to  estaijlish  the  (juan- 
Utativo  relation  between  tlic  diiniiiished  rate 
of  cJiange  fix>ni  the  primary  a^i-ncie-i  and  tlie 
increaacd  rote  of  t^ittnge  froiii  the  secondary 
agencies.  It  ia  therefore  tRipo&tililc  to  predi- 
cate any  variation  in  ttie  nilp  of  change  from 
the  doae  ofarchacan  lime  to  the  ptx^ent. 

.1.  W.  FowEi.i.. 


EVOLUTION  OP    THE  DECAPOD  20BA. 

pBIBcirt.KH  apjillcablo  lo  *IiilW  hit.  oflnn  eiiully 
appliralik  to  lArvn«.  In  the  liiscutsioii  ot  iialiiral  »r~ 
lec[Si>n  inuat  wrilcnliavp  coiifinvtl  tliraiiMlvcB  tuaOull 
auiinalii  and  ilidr  rcucilon  uikiti  citvimnnicRt.  Then: 
is  no  reason,  tiowcvvr,  wbjr  tbn  principle  nhoiilil  not 
bo  «xi«ii(]e(l  [o  include  larval  romtt;  auil,  iiiilecd,  to  a 
8li^teit«nt  till*  bus  already  been  <toni.-.  Wcitinniin's 
'Tbeorjr  of  dct^cnt' procml*  upon  llili  rlne.  and  In- 
dlcal«s  ■i»n«of  Iheloipoitant  rctnlts  w)iii;Ii  niaynrito 
from  Ruch  research.     Crintacean  larrse  ofTfr  partlcu- 


larljr  sutxl  i>|i(,iiTlunIlr  for  woric  in  thi*  i1ir«i;Uon- 
'VttPj  nre  nbuudxnt,  are  easily  obtained,  and  readily 
stndkxl.  Thry  prcorrut  peat  Tsrintka  of  form,  whteh 
•r«  fifH|u«ntly  u<>i  in  any  dcKftw  nUtoJ  lo  the  uliill 
cksnottrUlics.  Iiideeil,  cciulaceui  larrae  ceeiu  al- 
mo«t  like  a  diiLiiitt  graup  of  animals,  and  may  be 
ituillcil  a»  iiicli,  vltb  the  DXlra  adiantazo  Iltil  Ihcy 
ar«  Iiiitlily  vaiUble,  and  iinderco  ntpi^l  iiii:taiiiur|ibi>- 
tie,  Si'DiH  i>f  tlio  |>aaail>i1ll[ei  ot  siicb  mearoh  niay 
be  *ccn  by  a  (hori  consideration  o(  the  dlSercnt  farms 
of  decBjHMl  znca. 

To  nul:«  tli«  subject  clear,  It  will  bo  nccoaaary  t» 
five  a  brief  detcriplion  of  ibreu  types  ot  decarNHl 
Iwoe,  confining  ouneWcs,  Iiawevcr,  only  lo  bucIi 
points  as  panlctilariy  concern  tis  bore.  Tho  Ural  Is 
tlio  type,  wliich  is  undoubtedly  tlie  oMest,  known  as 
tbe  prutouiea.  It  ii  a  cumparalivvly  lurv  fomi,  beinf 
fuuud  ia  a  few  maerurui  species  jPeiieus,  I.ucifer, 
Euphaiisia).  fig.  1  n>pre*ants  such  a  larva.  iVi  far 
AS  c»necnia  at,  the  peculiarities  arc  tlicse:  the  lon^ 
body  coiuUta  of  a  Large  oephatotliorax,  a  more  or  less 
complete  ihomx,  aiul  an  abdomen.  TIm  Imporlani 
point  Is,  that  all  »(  tli«  rvtcioni  of  the  body  are  repre- 
sented. Wlieti  liuoed  from  above,  tho  p«n  of  tbn 
body  compoied  of  ibursx  and  abdomen  la  seen  to  be 
very  ileiider  and  woak,  and  to  extend  fur  a  long  dis- 
tance backmnls.  A.  second  Important  point  is  Uie 
meibod  of  lucomuiion:  unlike  all  otiwr  forms,  tho 
antennae.  Instead  at  being  lemory  oi^ns,  are  used  In 
locomotion.  Thoy  are  lai^r.  and  coverc,!  with  B<r!m- 
itilne-bair^.H-bich  convert  thorn  IntopgwItHei;  and,  by 
iiiuirng  them  to  and  fro.  tlie  protococa  atoirly  propels 
ilielf  by  a  seiicB  of  jerks  through  Iho  water-  Tbe 
Iclson  Ualhlnl  Important  fcaliirc:  It  is  small,  being 
in  our  figure  no  broader  than  the  abdomen:  it  Is 
wtually  forked,  and  csrriM  a  nnmbor  of  long  spines 
(typically  seven,  though  the  number  varies);  it  is  nni 
a  swlinmlng-organ, — a  point  of  |hirl!cular  interest. 
One  other  feature  must  bo  miniloiied,  —  the  iiiual 
though  not  iuiiTer»l  abieace  of  proiecilre  spines. 

A  sncoad  type  Is  that  ot  the  ordinary  tuacrurau 
soea;  e.g.,  the  larva  of  the  conimou  slirinip.  Such  a 
loea  Is  repreacnieil  in  tig.  i.  lloro  vn  And  a  number 
of  changes.  First  we  see  that  only  two  regionsot  the 
bwly  arc  pdrcsent,  the  cephalorliorax  anil  the  atHloinon, 
the  tlioras  being  iinrepre^eiiliid.  The  ccpbilullioraa 
is  not  very  <IllTer«iil  from  thnt  of  the  |irotoioea.  The 
abduni'^ti  h.  hixrever,  very  difforent:  it  Is  disilnctiy 
dh  idcd  into  leguienU,  alt  of  which  are  well  dsveloped ; 
it  U  [otcralily  thick,  and  Is  a  mneb  more  pon-erful 
sl.riictum  Iliaa  tho  corrvspoiidln);  part  of  the  proto- 
suea.  The  niuacular  and  lun.'Llly  the  nervous  system 
is  well  developed.  In  short,  the  abdotnea  b  macli 
more  perfect  tlian  that  <if  Qg.  1.  The  locomotion  of 
Ihia  zooa  Is  entirely  dItTcrvnl  from  lh.it  of  tbe  prolo- 
zuea.  It  dotfS  nut  use  Its  snlrnnac  fur  moving,  bnt 
propels  iUelf  vigorously  wltii  powerful  strok«  of  its 
aliilomen,  after  the  manner  of  the  lobster:  at  least, 
this  Is  lis  moiion  when  trying  to  escape  danger;  and 
that  1>  all  thai  concerns  us.  In  correlation  with  this 
changed  loci^mutiuti,  the  antennae  Iiave  nlteicd  their 
lomi,  and  arc  now  true  scnte-organi.  On  the  other 
hand,  tho  li^lsiin  lias  Ijoi'omn  broadened  Into  a  flat 
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Bwlraraing-orscan.  Ii  i*  iiiucli  broaavr  Ihjui  Ih«  rc«t 
of  Ibe  ftbdnmeii,  anil  it  usuil  u  a  paddle  to  anxmcnl 
the  oBceu  of  Uie  powerful  strokes  of  Ui«  aMumrii. 


Flu.  I.  ~  FVointom  of  haalvr  lufln  II«iqIii<).    Piu.  1.  —  Xtm 
oflMilil.    Fn.].  — Ion  nri^uoprnk.    Kiu.  t.  —  ToUon  of 

I(  •illl  retaini  a  number  o(  «plue«,  buc  Uiey  are  luu- 
ally  quite  small. 
A  Ibinl  ijpc  I*  ili«!  IOC*  oT  ih«  onlliiAry  cntb.    F^g. 


-f  U  »iic1i  A  luea.  tl^ra  wo  *eo  a  number  of  RrriklnK 
potullatillvn.  A*  in  tb«  tlirimp  zue«,  <ri>  liiiit  no 
iui<Itllu  body ;  i.e.,  tli«  tlionix  li  Absent.  Tliv  abdo- 
men \»  i|iili«  (mall,  and  al<*ay*  occiiplm  ■  chnracier- 
iMic  pMltioii.  InMoHil  otVhiKMraiHiAd  nut  I'chliid 
Ibe  tioily.  as  in  llii!  sliritnp  zova,  il  is  bf  iil  untlor  Hie 
ceplialodioriii,  a*  In  tliu  figurt-.  Slill  unoib'^r  inotle 
o(  Iciconiotinn  I*  b^n  (nnnd.  It.  In  inie  tbni  arc&tion- 
alljr  it  uses  iia  (all;  bul  lt«  onlinnry  locomotion  i% 
neltber  willi  artteDnm.-  nur  abilouivii.  but  by  tnMiis  ot 
iu  Gnl  two  pain  of  mjixlllipuds.  Thrsp  arc  very  loop, 
and  carry  iHrennnmlMTiottiwIninilnfC-biilni,  amlsi^rve 
oaonn,  with  wbich  (be  tciea  p»<lillc>  iwit  along.  Ita 
molloQ,  wUilesiriflerlban  lbati>ftbepn>loii>ea,ltnot 
wi  vigoroui  aa  that  of  tbc  ibiimp.  Tbu  (ail  ba»  bo- 
comv  niniUflril  Into  a  form  half  iray  between  (be  taiU 
of  tlir  'ilher  iwu  larcn^  ilr-tcrJliri).  Il  Ir  lonwwhu 
brvadeueil.  and  probably  ha>  a  Bligbl  motor  function; 
but  ita  cblef  ii«  U  protection  (flg-  4).  The  mo»i 
nollceabto  fraliiro  l>  tbo  very  remarlcable  cepUaloUio- 
rax.  Tlit>  It  of  euornioua  eomparvtlTP  dzc.  entirely 
eorcrlii^  (lie  budy  when  (lia  abduin<?[i  t»  tl«xe>1.  It  la 
furllipr  nnncii  witli  a  number  |uaualty  four)  of  long 
iiplnr9>  which  projcrt  hi  (llflervnt  difvctloni.  and  are 
slronK  atid  tharp.  No  out  can  bf  hi  doubt  a*  to  th« 
uei  uf  ililH  nrrnngemtiit.  The  larna  cephalotbontx, , 
witli  ilirralstlngapines.  »ervesH4apTo[*ctIr«eaMfor  I 
(bn  more  itellratc  organa  within;  and,  further,  wben-i 
Hie  abdiimen  ii  Hexed,  the  spiiiia  nt  tlie  pccullftr  lot- 
ion are  plact>d  hi  Bueb  a  position  m  Io  kIi'O  addittoiial 
protection,  being  then  directed  torwanls. 

Now,  1>  there  any  connection  bclir<«n  Oiew  three 
frirmi.  and  U  II  iKiMibln  lo  dlseoTtr  any  cxplannUon 
fortlieirpeculiarllieii?  In  lheflr^tplac«,coniparaUT« 
embrjoloBy  «liow»  good  reaioru  for  believing  that  tlie 
Itttl  type,  i>roli)]ioea,  l«  the  oMest,  and  that  tbeo;hera 
are  derived  from  tbia  f<.nn.  The  evidence  cannot  bo 
here  deduced,  but  may  be  found  by  referring  loClaus, 
Itpoolts  or  llalfour.  AMiiining,  lUen.  this  to  be  tli« 
CMC,  the  ignestkin  retoKei  llxelf  Into  the  slinplei  one, 
u'bat  caused  the  protuioea  tu  undent  cbangci  whleli 
converled  it  into  Hie  remarkable  wea  form  ? 

A  Mmple  rxperimcnt,  eaaily  performed  by  any  one 
at  llie^eiuborp,  »nxiie>.t*anRntwrr.    Tbc  experiment 
isalmply  toendtator  tocHldi  aapeclmcn  of  cneb  of 
Ibeic  typcii of  Urrae  willj  a moderaieiy  Mnall  dipping- 
lube.     It  will  lie  noticed  that  all  of  the  larvae  xeein  to 
liave  n  dread  of  ibe  aucilon  which  ii  pruduenl  by  tlie 
lube:  and  all  will  awini  away  from  It.  uiilcu  It  Iw  too  . 
strong.     It  will  be  fuilher  8e«n  thai  it  la  next  lo  Iid- 
po»»il>ln   to  eaieh  Ibe  tlirlmp  /oea.     lie  darti  away 
Willi  Hie  vipirou*  slrokei  of  bia  tall,  and,  unless  tbe 
Bsbertnan  iavery  quick.  h«  14  cone-    Snmcot  tberrab 
ROCM  will  be  ea^ly  caught:  but  ibey  will  lie  •«en,upou  , 
rxAmlnatlon,  to  hare  doubled  HtemseKrs  up  into  a>  i 
Gotnpaci  a  mat*  u  poialble,  with  nil  tliclr  aplnea  pr^  i 
jeeiins.  and  conaecgueiillf  In  poitH'>n  to  offer  th*..^ 
grealest  defence  agaitist  enemies.    Other  crab  umu  ' 
will  be  found  not  ao  easily  caught.    If  Ibe  aoea  Osbcd 
for  be  of  Ibe  tpoclc*  llgurcd,  or,  atlll  belter,  be  the 
Urra  of  Porc«llaiu,  and  the  dipplnK-tubo  ba  (inall,. 
it  will  be  fonnd  Impossible  to  Caleb  lU     Tlie  totiC^j 
aplne*  pmjecl  fo  far  In  dlllcrent  dlrecHona.  Ilut  the 
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tarrn  cannot  enter  Um  tiib«.  Flnajty  Ul«  protOWftk 
will  bn  esullf  cau^bt:  II  cwlnu  llawl;.  tai  cuinot 
CMBp«  tlie  lube ;  nur  dui-s  it  prvscnl  iirojwliiig  aptiiea 
wliicli  prereiit  il«  cnlr>n<^e  into  a  imall  i>(i(1c«. 

Tliiit  siinplv  pxpcrlniRtit  icaclici  ii<  (our  tliinKX:  I". 
The  dreail  ol  miclinn  <^xlilliii<Hl  by  Mil  foriiH  indicates 
Uiit  Tlinir  «likl  eti«Tiii«H  are  mnaU  nnliuaU.  lar);i.-ly, 
p«rlup«,  llsliOB  wliicli  swallow  Uieni  in  tlietr  widHy- 
upvni^diuoulh:  2".  Tlicbvlinvlnrof  thr.moiiruMiixiioB 
■hovri  cvl'lrntly,  that.  In  il*  iilrii)[)(l«  for  rxiRleitoe, 
It  rpllM  tiir  II*  pi'.itf-et.lijii  upon  lis  fiawia  of  lli^lit, 
ADil  (liii  j,'iv(!)i  u»  jinini-ilUlely  a  Iiint  »i  to  (he  mcan- 
inj  of  tlic  brotiil  [nil ;  Sf,  Tlie  ctnb  j^ucnn  rely  for  their 
prowclion.  not  upon  Olgbt,  bitr.  ujioii  Ili«  HKcipy  of 
their  defen'lTa  armor,  either  a*  an  scliul  )l«f«[ira, 
wboae  t«4i4iuic«  iMffle*  tlu)  jaws  ul  tha  (Ish,  or  u 
an  mipanttus  whii'li  preveiili  tiiolr  «nlcrins  the  mouth 
a(  a  iiitnll  cnnmy  (till*  r.nnilil oration  iminsil lately 
(txplalna  Ihr  ii*e  of  tlie  excouively  long  spiii«s  in 
tlanopeut  and  I*uroellaii>ii  which  Mtem  tu  bo  aucb 
«ilOunibraiic«s  to  tlie  fr«dom  of  the  lann) ;  t".  The 
protosoea  ceemi  to  paisnta  mine  ot  tlic*e  nieatisfor 
protection ;  ami,  tiiilfod,  in  vvery  ri>sin'ct  llie  protrj- 
cor-aieenii  ill  |irot<!irte(l.  lu  slow,  hi-silaiin^  million. 
Il«  loiii-  weak  aMoiiien.  ili  long  tuilctinon  with  their 
niiiueruut  iwiniiulng- hairs. — nil  render  It  eully  ftn- 
tMMclwl  by  rubbith,  and  <««lly  caught  by  any  eii«niy. 

Taking  all  n(  tliMe  poitils  into  coiisideralloii,  wu 
K«l  •iisiCMtionH  H«  to  s  pwnible  explanation  of  the 
Temarkable  iliffcn^nco  belwpen  ihi:  crab  and  tho 
ahrimp  xona,  —  ihlferpncoi  which  unein  ilimcult  lo 
nndenitanil,  iliire  the  Unurhyur.L  antl  Ma^riira  aie 
orlilehlly  »o  nearly  related.  All  decap'wl  larrai;  aro 
freely  awiniiuing  anlinaU,  gaining  their  own  living 
by  ui  active  iRnivh  for  fooil :  llivy  ni'c  therefore  sub- 
JnctCil  Eo  a  Kiriigglo  fur  eiitlenue  predtely  similar 
in  tliat  of  adult  animalx.  Tlii'  pri!id|)le  of  natural 
•devlion  will  bir  a<  potnnt  to  ideot  and  modify  them 
U  It  I*  In  lelrrllng  and  nimlifilng  ndull*.  If,  iljcr^ 
for«,  wn  MHiuine  tho  proloxoea  a«  an  ori^iual  form, 
wo  tumt  eapect  lu  Bill)  It  hi  many  caici  lii;!lily  modi- 
fied, and  mual  expect  In  nioit  larvae  to  Hnd,  not  a 
prntoiopn,  but  a  grrjitly  dilTi^iviit  (orin.  und  one  hotter 
ailapteil  for  llie  stnijnle  for  exinleni.'i'.  Sot  iuubI  we 
be  viirpriaeil  it  the  enibrTolo);;iat  <.'uine.i  To  the  coiiclu- 
aiun  tiiai  tlie  modified  larval  >tagea  do  not  repreMint 
itAKei  of  an^Mttral  hlilory. 

That  the  prolosoea  larva  is  not  well  ailapleil  fur  a 
atru^OE'i)  >*itli  iinmeroua  etiemiea  iicrident  loanyono 
who  obaerv-ei  how  uailly  It  is  caplured.  Asanniing 
tliat  thif  i«  the  c.vly  larval  form,  we  should  not  ex- 
pect, from  what  wn  know  of  thft  working  of  nature, 
that  tnrh  an  evidently  weak  form  would  be  preserved, 
except  in  iaulaled  c«e^.  To  adapt  inch  a  larva  to  u 
more  effective  strugttle,  there  aro  lliree  mcthodi:  the 
larvM!  may  be  largi'ly  Incrranect  In  nnmbert,  which 
would,  of  course,  increase  the  clunoe  ol  ih«  apecies 
for  auri'ival;  or  lliey  may  dtvetup  powera  of  dighl, 
which  will  enable  them  lo  escape  tJicir  enemies;  or 
the  larvae  may  develop  mme  aorl  of  defensive  armor, 
which  will  enable  tbein  passively  lo  rtilst  all  ordiiury 
aUaeks.  AbuiHlauiexaniplesoteachutUiese  lueiLuds 
may  be  tunnil  In  aliDOit  any  group  of  the  animal  klng- 


dotn.  but  probAhly  no  belter  InMances  than  the  lurva« 
In  r|uesllan;  and  Ibla  Isall  lltemorelntrrvillng,  since 
il  shons  that  aume  of  IIm  jirliiclplcs  kB«cllnx  ailulta 
also  in  a  similar  way  have  llieir  intaenee  on  larvae. 
With  thote  point*  in  mind,  it  ia  poaajble  (o  explain  all 
at  the  Iraponanl  dlttereac**  belwccn  tlie  protoxoea 
and  the  two  zoea  types. 

What  explnnallon  can  wo  find  for  I1i«  afaortetieil 
body?  Two  ciplnnationa  forlhlacan  be  found,  both 
of  nhich  probably  httA  tlidr  Induouco.  The  posMM- 
sion  of  Bualt  a  long,  weak,  alnioit  fUTictiontes*  lilhd- 
hody  as  11  found  In  the  protox>:iea  ia  certainly  ealcu- 
laicd  to  render  II*  poateMor  a  more  eniy  prey  lo 
oncmiet  than  II  would  be  were  Ihc  Irady  naore  cabi- 
paet-  The  shocicninp  may  iberefore  be  simply  a  iiro- 
tectire  roeuure.  Or  a  second  priiitiple  haa  probably 
had  even  more  influence.  There  is  good  rrason  for 
hellevlni  that  the  aniMmt  of  energy  of  a  developiug 
■tnlinal  is  limKcd,  an<!.  if  '-xpendid  In  oat  direction, 
eaiinot  be  cniployed  iu  a  v.'i-ou'l.  If,  (or  exampl*, 
a  child  orer-<levelopi  its  brain,  its  body  i»  aurv  lo 
autfor.  Now,  IhU  jirtnciple  baa  hvl  a  similar  effect  in 
our  larv^w*.  In  ihe  proloxoea  llie  energy  of  devi-lop- 
inent  ii  evenly  diiilribut«d  tu  all  pari*  of  the  body. 
The  result  1*.  that  we  iind  here  a  larva  with  lUtuoal 
all  of  the  body  pruent,  but  In  a  low  stale  of  devehip- 
menl :  Iho  larva  Is  con»c<]n«nil;  eompamtl»»ly  wealc. 
If,  liowerer,  ibe  d«<relopnieiii  of  a  p»rt  ot  t)i«  body 
Rhould  bo  postponed,  the  paris  which  did  ilevelup 
could  reach  a  greater  slate  of  perfection,  since  the 
whole  onericy  of  developnienl  could  be  directly  turned 
toward  llieir  perfection,  lit  all  exlsllnn  ii>ca<i  Ih« 
■levelopment  of  Uie  thorax  has  been  thus  iiuitiHined. 
The  laeo*  are  found,  Ihnreforc.  to  be  mudi  more 
Tl)[omn*  Ilian  the  pr>>toz'>i'a«,  ilieir  muaciilur  and 
nervous  system  1*  Iwtter  <tci«!i>i>od,  and  thry  are  In 
nil  respects  more  fitted  for  an  active  «lni|a;le  tor 
rxUtence;  and  thta  applies  equally  well  lo  the  ma- 
rrnran  or  Ihn  crab  aoea.  and  will  aiuilat  lu  aeiwunllDg 
for  the  abrtence  of  a  thorax  In  Ihe  two  fi>rini,  —  a 
[joint  which  seemcil  a  greut  difficnlly  to  Bulfutir. 

In  oilier  rejipecii  the  cinb  and  the  shrimp  «oea  have 
t.iken  tw.-i  different  llnna.  The  mneruran  lype  baa 
hecome  modified  (or  lis  striiRnIc  by  aequirlns  great 
puwnrs  of  I]is(b[:  we  Iind  its  body,  therefore.  Ion;  and 
ailm ;  but.  unlike  the  proloxoea.  it  is  very  powerful,  hsA 
wr.ll-dcvolopnd  miiiclc*,  nnd  .i  biiMui,  |«ddle-like  lallg 
which,  with  th«  as>l8tanc#  of  the  powerful  atwiomen, 
forma  an  ellecllve  organ  ol  ni|;ht.  Every  thinjt  which 
might  Impede  ili  motion  lias  diiappcareiL  The  an- 
tennae ar«  amnll,  and  111''  other  appendages  are  aucli 
tin  to  prcwnt  nu  birnlurancet.  Tlio  whole  body  iioa 
become  adapted  to  lis  awift  niotiuu. 

On  tlic  other  hand,  tlie  crab  xoea  has  taken  a  differ- 
ent lino,  and  has  devclopeil,  Inalcnd  of  a  power  of 
flijcbt.  a  defensive  aruior.  Its  cephalotliorax  ha*  en- 
Iarg«d,  baa  become  strong,  and  Las  daY«iop«d  a  num- 
Ijcr  of  ileteniive  spines,  wbonc  un  luu  already  been 
notiftcd.  Its  tail,  not  particularly  needed  for  swiin- 
mlng,  has  not  developed  Inlo  a  broad  plate,  but  has 
liec'inii- an  an;;m<?uiaUoQ  of  the  defensive  armor  by 
Che  form  and  position  of  its  apineSi  Som«  ^jraelca 
have  nraied  this  line  of  development  sUU  farlli^r. 
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•nd  KM  prtyriAeA  vitli  criunnunBly  1i>ii$  »ptiieit,  iiiMiy 
times  Ae  tmigtb  o(  the  budj-,  wliicli  pfftctually  pn.- 
v«Dt  tbctr  being  itmllont'd  bj  *ida1]  animal*.  Tlic 
deTclopmifnt  of  tb«  apiuotu  protecllou  wi>ul<l  Hneni  to 
Im*  corKluleil  with  the  abienci'  ut  a  Biriuiiiiiii;:-laJI. 
tMiiui!  specka  {PIniiotUcrM,  Taiuiia)  which  do  not 
[HMBCSs  any  <if  thcac  iplntn  kIihw  n  iciiil^ncy  loWAtd 
A  EtiodlAcAtlon  «t  iLn  lehou,  wlilcli  )i^i4  in  llii-se  cairs 
boooiiM  qalle  braml  and  Hut. 

W«  may  awuiiip.  tlivii.  that  nt  <>u«  time  th«  deca- 
pod*, or  Ih«  iltin  from  whirli  iImjt  urair,  iinlren^llf 
poacMed  a  Inrrnl  «Ufce  tonieirlinl  siiiiilnr  to  ilii>  furai 
known  n«  a  pnitmocii.  As  ihv  ilru^o  fur  uxlstiMice 
becaui-^  more  and  more  iprerc  aintmg  tbo  Crmtapua, 
nKMlilli-niiniii  atnte.  which  look  two  direction!.  The 
AilulEi  hcckmc  clian):>!il;  and  Ibora  nnf*  hi  t1i1«  wa; 
■he  dillcmil  typca  which  wi?  know  aa  Aiiomura, 
Bnuihyiiiu,  and  Maenira.  Bui  at  the  aniuc  time 
iiatural  Klcctlon  hAd  lis  Infliicncn  upon  the  Iter,  tarvoe 
quite  lnd«pRTideiit  of  li«  initii^-nok*  iip'm  lh«  mliiti. 
Th«  larvAe,  tliervforv,  alio  beciinii-  bIowIjt  uKXtificil  (or 
IJicir  rjivti  proicciion;  and  from  the  pmioxoea  aroso 
the  zoeatj-pu,  with  their  Infliilln  vnricl}^.  It  l«  quite 
ovidcnl  Ihnt  llir-tufcliHiiiC'-'iina;  laki!  [il;te(<iii  ihi^l.trvan 
trithont  i)iali!riatly  iLflcL'tiii;;  the  nitult,  tor  Hiv  cir- 
ciimiiauvvs  bringing  tliem  about  influent*  the  larvae 
aluiic.  Still  it  In  prohabk  thai  hAblts  and  [orm  nf 
tli«  a:dalt  may  havp  toino  Intiiipnc^  upon  Ihn  Rennntl 
•hapn  nt  lh«  laj'vae.  'ri>«i  larva  rauBt  vr^iitually 
Iransfuriii  iisoll  into  the  lulult;  and  Ihu  mora  nearly 
it  ajiproaclici  the  xluU  limn,  th«  Ii^h  radli^al  witi  lie 
Ihe  thnncc.  Wn  can  llicii>fon;  Diiderttaixl  why  th« 
aciCBot  tii«  n&lklnt:  animal.  «iich  a^  Ihe  viab.  would 
daT«lop  prot«cLlvB  npiianliis.  wbik  lb«  tovA  ot  Iho 
rapidly-swiiunilng  Macnira  woulil  arqulrc  orig^tn*  of 
IlighL  Vfp.  have  ihnrvfori*  an  explanation  of  the  two 
taeu,  that  th«  lariKV  ot  th«  pi«ater  {croups  exbllill  a 
r^rtaiii  unity,  while  witbln  a  glreu  genua  the  difler- 
eut  (pccicj  may  widrly  vatf.  II.  W.  Conn. 


TflF.    EXPLOSIONS  OS'  THE    US'DElt- 
GliOUND  liAILWAYS  OF  luyDOiV. 

TnK  «aplualon  ol  F«b.  SS.  at  tbe  TIetoria  atation, 
London,  lend*  liitrnut  to  the  offleial  rejiotl  of  Col, 
Majeiidie.  onlhp  mult*  of  an  lnrc«tI|!aiton  of  Ihnclr- 
t:uni*tAncr«  atli>ndins  tlic  nxploaluii  n^ar  tb«  Praoil 
Street  HUtlon,  on  ih«  ttOth  of  Oclub«r  la«t,  and  the 
oil* between  Cbaring  CiviM  and  Weilininit^r ttalloii*. 
Tlie  fint eiploiiun  necurrcd  in  ■  tunnel  about  a  hDn~ 
dred  and  thiriy-dsbl  tiM'tdlaiant  fmin  the  atatiiin.  as 
the  i.S:!  f.li.  train  vat  paMlnji.  The  daina>;:e  in  IW 
tuiin«l  cuniiiBleil  ol  a  mrlieni  crater  in  the  wall  nbniit 
twelve  by  thirteen  iitelic*,  and  four  toiii  Inches  dci^. 
Iinniediaiely  below  ihli  crater,  and  eil«nilliij[  about 
flfiecn  Inch««  along  1]i«  wxll,  «a«  a  horUonlal  cniler 
■bout  fisinuhMdeep,  partly  In  the  bnllatt,  and  partly 
in  tb«  brick  fooling  nf  the  tunnel.  Tli«  flinty  hallaat 
in  Ifal*  crater  wan  <wni.>rlrralily  ftplintererl,  and  t>i« 
brick  foollDK  pulverlMil.  A  two-intb  iron  gai-pipv 
ran  along  the  wall  at  a  Ii«'.ght  of  ten  Inehes.  \  Inngih 
of  thU.  meaanrlng  fourLtoi  fr«t,  va*  btown  avay,  nn*> 


Hndbelnj;niueh  torn  and  iwial«i.l,  and  llie  whnlnptncc 
bent  into  the  form, of  a  b'lw.  At  a tlislanee iif  fifleen 
lnche«  from  Ihe  wall,  and  parallel  with  !t,  wan  an  tnia 
iwltcb-rod,  conalxting  of  an  Inch  and  a  qiurl*r  ga»- 
pipe,  Nipported  on  iron  ruller*  at  IIm>  kcol  of  the 
rails,  from  wbieb  it  was  diilanl  two  feel  nine  inchM, 
tlie  rollcni  being  nxed  on  a  wooden  plank  laid  on  th« 
b^h»t.  TbU  board  had  about  tour  fret  of  ita  length 
blown  to  splinters,  anil  a  lai^e  plwe  thrown  upon  the 
rail,  and  »oin«  ot  Ibe  wheel*  of  tlw  traio  p«»S8d  over 
It.  A  length  of  the  snltch-rnil  mcaiuiin;  about  two 
feel,  anil  corri?iprindlnK  exactly  with  tlir  |>artlon  ot 
the  ^aa-plpe  irbicb  sustained  the  ni.ixinium  Injury, 
was  blown  out.  the  central  part  of  tliin  rlolnelicil 
portion  being  *pllt  up  and  torn.  Tbis  pie<.-e  of  switch- 
rod  aI»o  b(ir«  nurha  of  tbo  wheel*  upon  U.  A  tclo- 
graph  cable,  ninning  alonE  lli«  »all  at  tlic  height  of 
olghl  feet  and  a  half,  nii  cut  by  llie  exjil-jsion.  Tho 
walU  of  Uio  tunnel  were  Rpored  siimewhut  by  Ihe 
»harp  J^&rfa  blown  agaln*l  tbem,  and  the  end  ot  a 
steeper  opposite  tha  crater,  but  partially  pr'>t«<'t«d 
by  the  ballast  In  which  !l  was  euibediled.  bad  a  num- 
brr  ot  piece*  of  *ptlntDmd  itone  driven  deeply  into  II. 
Tlie  ralt%  w«re  entirely  nninjured. 

The  injury  tu  the  paMiiig  train  wa*  cotifln^  prln-  ^ 
cipally  to  Ihe  last  tiro  carriage*  of  the  six  compMlD 
tlie  train.  In  these  the  greater  part  of  th«  glasa  ' 
broheii  Into  ainall  fragnw^iU.  PannI*  and  piartlilont 
wcr«  shattered.  Ili<  roofit  and  ftoors  distnrbed,  lb* 
foot-lioaril*  broken,  and  Ihe  carriage*  seeined  to  b« 
citnipletely  wrecked,  yet  no  part  ot  the  framing  or 
riinnlng.g«ar  vm  injured.  Tba  fcas  lhn>ughout  tho 
train  was  extinguiibed.  yet  the  apparatus  naa  fonnd 
to  be  uninjured.  Il  Is  interesting  to  note,  that  the 
Injury  to  die  train  wa*  not  conQncd  to  the  >ide  upon 
which  tho  explosion  look  plaev,  but  extended  alio  lo 
the  opposite  side;  and  In  the  caw  of  oim  carriage  tli« 
damage  was  most  luarlMd  on  that  side.  Sisty-lv 
person*  were  InjuriHl  by  cut*  and  contusions  from  tt 
[•i^cca  ot  glas*  and  dflirU,  and.  In  one  or  two  eaies,  I 
fracture  of  liie  dnini  of  tlie  ear  and  by  M>vcr«*hock 
Five  of  Ibe  injured  were  conlJued  in  IbH  buapttal  tor* 
a  conaidernblu  time.  The  breaking  of  the  gjaa*  and 
putting  out  of  the  put  occurred  on  the  itirtace.  at  ilto 
openings  of  tb^  tiinnci,  for  a  diaiancc  ot  thn^  hun- 
dred and  Gtty  feet. 

The  second  explo«ion,  which  occurred  almost  si- 
innllaneouily  with  lli«  Brst,  took  place  at  n  point  two 
hitiiilredand  forty-one  yanl* from  rbarlngCrOM,  and 
(our  hundred  and  eight y-eifibt  Tunis  tram  Wealmtn- 
*ler.  Ai  It  ooourred  oppoiite  a  bay,  the  only  damage 
dnno  wna  tho  bre.iking  of  gla>*.  and  the  extinction  ot 
the^s  iu  both  slnlions;  tlio  InJurinKof  llin  flcffrapb 
and  telephonu  wires  for  about  sixty  yards;  the  for- 
mation of  a  crater  In  llie  bollaat.  measuring  about 
three  by  four  Indies,  and  one  Inch  deep;  and  the 
'pitting'  of  Ibe  tralUot  the  tLinnel.on  tlinatdeof  tha 
exploslou  tor  some  little  distance  to  the  riKbl  anJ 
left  ot  the  crater,  nnil  on  the  oppoiltc  side  for  a  some- 
wb.^t  greater  dlklance.  The  rails  were  entirely  un- 
injured; but  the  end*  of  iwo  sleeper*,  cIom  to  Ibo 
point  where  the  explosion  occurred,  suaiaiuwl  Mm^^ 
injury. 
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Tlirrf  )i<rpoUic*cii  were  iiiigt;citcd  a*  Io  iLk  iiu- 
lure  of  IIiei>]Eplci»iv«;  fix.,  r^nl^at,  j(iiii|)i>witrr,  nii<I 
ilynataitL'-  'Hie  taxi  that  uJl  Ilia  ^«  app^raiii*  wu 
(oiind  itiuct  dUposutl  of  tliu  flr»(,  Tba  nbtiHJcu  of  »ll 
ruldiic,  and  the  rxirein«Iy  Wal  anil  l)ru>i|ue  iictiuti 
of  Uii?  oxijIosIvp,  lo'tiHcd  iininivliiknbly  In  tlic  uie  of 
an  ngCTiI  possrssiiij;  crcalvr  <lelODStW«  enen^  ibui 
funpowder.  wliilc!  \\ieav  prupttlicB  aro  cl)ara«*i-l»lle 
of  tlynBinlic.  'Ihfi  flniliiig  of  ft  plfcf  of  BU-kford 
■afply-tu»^  ami  frnamenw  "if  copper,  pfcuinijibly  ((win 
a  dcloiintor.  slirn^lheiivil  tliis  belief.  Arcepiinj;  lliln 
Uicoiy.  oTpfrimeiiU  v.-<re  made  by  t'ol.  Uajviiilk, 
locelhnr  wlili  Pr«(*Mor  Abel  mod  Dr.  Ciipr^,  to  d^ 
tcriuliie  tbe  nmoiuit  of  dynamlle  nccemary  lo  pro- 
duce llu.-  ubiiTvi-iI  I'HtfCIs,  tbe  »wlloh'roil  and  gaa-pip« 
from  the  PinBd  Slrtel  liiiind  being  used  ia  eiinilar 
tMiliou*  lo  the  clinrgc  wlilrh  tlii^y  liorc  llicre;  auil  It 
ma/t  (uiiiiil  ilial  two  pounds  of  ordinary  dynamite 
would  be  «tifli(-ivii[,  if  property  detonalftl.  The  dr- 
eumitancci  jurrouiidiiig  tlie  eiploBious,  lii>wci«-t.  In- 
dicated that  a  larger  amount  — pi'ubnbly  flip  puuiid* 
—  had  beeu  used,  bnt  tbai  a  portinn  li.-id  burn«d  wiUi- 
oul  «xploilun. 

The  mean*  mcd  (or  Inducing  the  enpIoMon  wa« 
probably  a  •ullnbic  fute  nf  »irU  a  leugth  ai  would 
bam  (or  the  desii^d  lime.  Tbu  wn*  Llien  nttaebvd 
to  a  detoimtiuu-i'ap,  nud  Ibe  tatter  inirrtcd  in  a 
Sine  caw  containing  llie  dyiiamiic.  Tlie  aMias»in 
llim  boarded  a  pa>«ln(c  train,  and,  llgbliiig  Uie  fuie, 
tfarev  lliv  coiilriraucs  from  Ihr^  window,  tlic  fute 
being  timed  lo  t^xplodo  Ilie  cartridge  iiTid<>r  t)i«  train 
followlnii-  In  titc  case  of  Ibe  Praed  Slreet  tralu  ihc 
expl<'4lon  wa*  pn-maliiie,  nnd  exploded  under  (be 
traiu  in  wbicb  the  aMawlii  w«.  In  the  jccond  case 
the  explosion  oceumd  at  tb*  time  detlsnrd,  but  the 
train  for  ubich  it  wat  intended  h'iih  late.  In  ona 
minute  more  thn  Irain  would  bare  reached  Ibe  tpM, 
aud  the  result  would  bava  liecn  more  ferluuti. 


UNiFtCATlOS  OF  TIME. 

A  PABT  of  llie  minutes  of  the  «eii>'lon  of  thr  In- 
lemntlonol  gtmleiic  niiouialiuii  beld  In  Itome  lail 
Oclobor,  milirjieljiB  I  be  re»olulioin  and  di3Cu»8ion» 
coiiveminK  nn  inierimDonal  pilini'  tneridinii  and  >ys- 
tein  of  rxpreB>i(i|>  lime,  )ia*  bcrii  piibllihed.  The 
r»o1utloniliaro  already  appeared.  butllindi<ciualona 
arc  now  made  puljlie,  Oelegalei  w«ic  pre*enl  from 
BaTaria,  Belxinm,  France,  Italy,  Holtund.  Norway, 
Auslria.  PruaBla,  KouEnanln,  Itnulm  Switzerland, 
Spaln,UnltodStalv>.aiidGrealItriUln,  and  iliR  alma- 
nac* wer«  rcpvcacnted  by  Fuenler.  Loewy,  aud  I'lija- 
ton, 

TliH  Treuch  delesai^a  alono  tecmnl  to  bo  loinewbat 
oppoivd  to  tli«  |>roJeet;  nod  Ibelr  •rgnmenl*,  »lni;u- 
larty  eiiongb,  were  nut  altogether  unlike  tlio»c  Ilul 
are  •»  enmnionly  at^til  a^imt  the  adoption  of  the 
metrical  «y*tein  of  weight*  and  metuurc*  in  thi> 
couiilry. 

Ur.  Faye  admitted  Ihe  '  pmetieal  and  undeniable 
need  of  a  universal  sytlcin  of  time;'  but  he  would 
regret  (o  *ec  the  nuppreuioii  of  all  the  nautical  alma- 


nacs except  ibal  of  Bngbuid  M  %  mnlt «(  idoitttBg 
tlie  meridian  of  Ufcenwkb,  beraue  'Ui«m  plibllc** 
tlon«ledlhcMervdflreo(aBlniMnij.*  "8UI1,"  naid 
be,  "  Ihe  French  Kovemmeni  may  bo  fmiiid  more  ac- 
ceaiiblc  to  the  propotR],  if  it  be  brought  to  the  con- 
viction that  tlic  rtforiu  would  be  adtantapou*  from 
the  point  of  Tien- of  general  cmlixBiIon;"  which  we 
may  Interpret  a*  roeatilni;,  "II  Knslnnd  will  adopt 
the  luelric  sjBieta  in  return."  Pn>fe**or  Koerstor 
thongbt  it  a  Mrange  pheiioineDon  losce  •eleiililic  men 
more  narrowly  nntionatislio  upon  icicntillc  quenllon* 
Ibaa  Ihe  nation*  and  tcavcrnincnl*  llicniielve*.  He 
coniddered  it  wicked  lo  multiply  rejietlliohs  of  fub- 
■tantlally  the  tame  calculations  of  ^bemeridet  In  Ibe 
different  cniintric*  merely  to  'feed  Ihe  aacred  flame 
of  astronomy ; "  or,  in  ollMr  word*,  lo  hnd  mipport  for 
computers. 

Col.  Pctrier  urged  Ibat  tb«  adoption  o(  a  dixlant 
merldlao  would  be  found  r.itrFmely  Inconvenient  In 
topographical  map*;  but  )>r.  nimch  rrpUeil.  that  th« 
meridian  of  Greenwich  would  bardly  be  luure  unfa- 
Tnrnblc  than  that  of  PariH  for  tlie  eastern  p-nrti  ol 
Franco;  and  Ilelniboliz  pointed  out.  that  Germany, 
which  had  during  a  hmji  period  UM-d  the  meridian  of 
Fcrro,  had  experienced  no  lnci>iiveiil«nc«  Iroui  ito 
being  *a  diilAnl. 

Mr.  Vvon  Vlllareeau  brid,  that  anj  reform  of  tho 
»y)leui  of  reckoning;  loiiRllnde*  and  lime  f'houtil  be 
aecoiapanied  by  a  decimal  division  of  the  circle  and 
of  tlie  day.  Hut  Ibc  idea  of  sweeping' away  tlie  divi*. 
Ion  of  Ibe  djiy  Inin  twenty-four  hour*  met  wltb  no 
favor:  tboutih  Ih^  eonteroDCG  conicnted  to  a  molu- 
tiou  cxpre-sinic  the  'inconte*illiie  advautages  of  a 
dcciinal  dirl*ioii,'  not  of  the  circle,  but  of  Ibe  '  qtud* 
lani  of  Ibe  drole,  In  cxtmsive  caleulations.' 

Mr.  Loewy,  ibe  director  of  the  Coanaiiaatu'  itr» 
Umpt.  wa*  moro  ileelitedly  bosllle  to  Ibe  chaiif^e  ibao 
any  olhcrdetegale:.  lie  lliou);ht  ito  advaiitHjo*  »lif:bt. 
It*  Inconvenlener*  considerable;  and  be  could  not  con- 
tent tocliaiiKlnK  ihc  UKagc  of  centuries  in  tbcarrnngo- 
roenC  of  an ephenierls,  vlihout  tbn  most  conctuslv* 
rraions.  FtofcMor  Fwtsier  In  reply,  buldtng  the 
C'oannJMMmce  Jea  (em;i*  for  ISM  In  Ills  band,  showed 
the  9,n»i  slmpllflcstlons  which  would  rc.iutt  from  ili« 
change,  and  aildcd,  that  I.o<iwy  blmtclf  li.id.  In  bla 
direction  uf  that  ephenieti*.  been  one  of  the  moit 
radical  of  innovaton,  and  b»l  certainly  modified  the 
arraiieement  far  more  than  Ilie  pivposed  reform 
would  do. 

MotwltbdaBilliig  the  ob}cciions  of  the  Freiurb  ineni. 
bc.n,  some  of  whom  voled  against  tingle  nioluiions, 
when  Ibe  iiucttlo^i  was  put,  whetlier  the  body  of 
rexiliilion^  tliould  be  atlopicd  nt  a  whole.  It  waa  car- 
ried unanimously,  Lfiewj  alone  not  voIIi'K.  A  very 
grmiilyiug  dt-grec  o(  accord  insy  lliere(ore  be  tald  to 
have  been  rcaclied.  Mr.  Chri*lie.  the  attronomrr 
royal,  declared  hit  penotial  nympalhy  wltb  the  rein- 
lutioD  expretalnx  Ihe  hope  that  Great  Ilrllain  might 
enter  into  the  metre  treaty,  while  explHiiiiii;c  iliathe 
wai  not  nuthorited  by  bis  gofcfunieiit  lo  eneourvge 
Ibat  linpc.  After  the  adoptlou  o(  the  i«iolutlo:is, 
Uen.  Cntt>,  tlw  delegate.  o(  the  const  lurvcy  nnd  of 
tbe  American  govomnMnl,  vbieh.  It  will  be  remcm' 
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t)«red,  baa  iriTlird  a  <1iploinallc  «»nf«rence  In  bo  hold 
Id  WMfaingtou  uiioD  Ihb  *ubj«cl  m%l  yi-u,  iuI<lr«fKil 
Ui»  inootllig  u  follow*:  — 

"MawUailkatiDpoitiini  quHilout  •DtomlllrH]  lo  nur  dcllbar- 
adea*  tun*  nnlntf*  •■  I  b^iHi.  ihrlr  flmil  Htlutlon,  *iid  tbat  «d 
m  limtnl  ilu»  ts  Itia  meitl  vf  Ibc  ivuh  hai  bwn  mlStiei,  I 
cuabL  IicfOt*  (be  canTfnUnn  •rpAtuLM.  lo  dKlarit  tlut  Ih*  fov- 
•rnmtnl  Md  Itw  iMtntil  (ixilcili-i  tif  Uio  Unlttd  GUM>  wo  Id- 
•plrfd  ID  Hill  muicr.  m  itniiHt  •))  Rif  nnlufni  mn«BD»s  kn 

iVAn  r«|>«:^itil)\  "lib  Llipilt'tfrvof  faT4.-rlnsihr  li*torL-4Uof«rtL<Dpv 
^  wU  Ml  tliotr  of  f/jmrnrrp*  by  ]jiil<1  pud  i^* 

"On  Ihoiflici  hwnl.lhueUlldnJ'.M  11  no»«il»w.h«»*erapP*- 
■■nvd.  Do  IbB  olhvit  lor  ftc^<-aikti4  bdiI  couiinDrciitL  munn*  nl 
btthlnjpori&nof.  ■  priiii»nin1i1UD  jamlHicruoCflPWt^ipllCAUfD 
•o  all  nmluiK.  Iiaic  l»cu  IniroloHil.  Th<«*  dMlalnni  oprn  ■  n*w 
en.  Hhlrli  vLll  b«  nan  and  mort  appiciditH.  ■•  lbs  puigiKit 
«t  nsikin*.  ut  )nl*n*iloBal  KlaUont,  ud  of  ■nirno.  — «hish 
Iloow*  no  Jattmd*  HOT  longlTado,  —  *hatl  brloii  tu  Hftii,  tii  ibL<dr 
iHUr*d  ricnrtbipmciit,  III  lbE>ll«nU««i4UwncK'ajiIc[n. 

■■  AbuiitwadayoCDtbstrMi  nUway-compaDliaaf  llu:  I1nlu>l 
eiaua  Md  t^WiaiU,  upinlluK  141/100  kJluoiMii*  of  lln»,  Bilopicil 
Uh  Ommwlib  lorrMlan  m  ibv  nrifiu  al  lime.  I  runamiiivnllf 
IblBk  Ibal  I  niiy  i^ipicHihu  lu)pi>  llut  all  IhirKOirninirnT*  nppc- 
aanlad  atilivteivDihfobf«Tflit«orthe  (tpi^drUi^  wuorlHttnii  will 
uvaptp  «o  tlio  rvcommmdalloii  «f  Ihia  ainfi:r<uri'»  Lbi^  LoflulJcJi 
of  l£a  Unllad  Slatta  10  Bend  dt1''Cat«t  to  Ihp  Inir^nialionat  roir 
grv^  vblQb  la  lo  ba  h*ld  nr%l  yrar  at  WaUil^ii^iun,  wllh  iliu 
•fffct  of  rvwiltlDK  ibBquEilluii  bflbf  uolllnllon  el  liDKlKidca 
abdof  Tliric,  and  jirobably  of  pmnlatinLnglbD  tfr«al  rrfonii  aa  an 
aoeoDplWbtd  Uei." 

TbA  tnod«  ol  reckuiiins  lime  propoai;d  by  iLo  (i«o- 
<l«lk  a«]ioclallon  ii  lubHlnnllnllr  to  ti««  Greenirkli 
meiti)  tolar  tliiic  wlih  ihi^  aiinnionika]  tiny.  Tlili  In, 
perhapt,  iiol  iibtoluicif  Incfinalilcnt  wlili  llio  cnn- 
tinuance  of  Ui«  ijriieni  nun  In  tian  In  IM*  coniiiry, 
of  lutlig  GKeiiwlc-li  tuiiiulva  aliil  kvcuucIi  wilh  Ihe 
moBl  convrniciit  hour,  "  n  plan  aubtUDliully  tho 
•Mtio  ••  lh»t  tint  propoundcil  Ity  rn>fi-u<ir  Biriijnmin 
Peirca  at  Ibc  wry  bc|tli>ii1iis  ot  thr  usllatlon  fur  a 
new  «ytlem.  Tlie  gtfOilelic  oiijirvw  »t*iiru»  ua, 
tliat  nlillo  thrie  \t  noibing  Impractical  In  Gt««nn-leli 
lliu^,  iiiiri'  niifl  almplr,  tliv  atloplion  of  Ihc  lltnc  of 
lliu  ncHr«st  uliuli'  Iiour  from  GKrimlrli  la  abtotiitely 
out  of  thu  i|ii«t!on,  VcHiisc  It  vtdiili]  force  people  to 
RCt  up  nriil  BO  to  bed  at  uiitvenily  or  liicuiivcoirn  I 
hour*.  Iiidceil,  lli*lT  Inogtiagu  woiilil  spvm  tu  Imply 
Uiat  npparviil  m  (ItktioKiil'hnI  (ram  mcnn  Ilmo  H  Jiit- 
pcrMiTdy  reqiitreU.  "  W«  do  not,  ot  coime,  wisli.' ' 
lb«y  aay,  "  to  *uppn.-«*  local  tiniu  in  riHnnioTi  life,  tor 
IIiM  li  n^cctaarlly  and  ab*olii1«')y  ruled  by  ihe  appar- 
enICOur«eof  ib<^*un:  nc  do  not  dream  of  forrlii^  Ui« 
populaliun  of  certain  onnirles  to  rl«e  ut  nuon,  tiorof 
(ordng  ollien  to  diii«  a>l  nildnij^lit."  Fur  people  ac- 
customed to  regulate  ihdr  actiutis  by  the  atilkli>K  of 
the  chuirh^'lork,  llie  chanse  of  Ilmn  I*  cerlHlnly 
•omeilihi);  morr^  than  a  intm  lMmtii)E-mund  of  the 
dial  of  tbe  tiui«-piece:  and  Ihe  European  populnttotin 
do  S»  l>T  tl>«  alrikltig  of  bella  mnch  niorc  than  oiir«, 
DO  dMitiU  NevonlMilcM,  tli«  cuinins  connrriu  mutt 
be  InpreMed  Uy  the  eafff  riieM  with  wliirh  our  new 
■yitcro  Iiai  been  aluiosl  univeniHllT  adopted,  and  rven 
fiKVMl  by  the  people  upon  the  nutlioriika.  It  la,  per- 
bipe,  not  aurprlaing  that  It  ha>  liern  Ihn  »clMiltfio 
men,  the  tboorvtlral  men,  who  tunc  bc«i>  tba  last  lo 
Judge  tb«  change  to  be  practicable; 


TBE  ORGAXISitS  OP  THE  AIR. 


Ltt  organhmes  rtMiili  tie  faimorphrre.  Vnt  M.  P 
MiKUKL.chrf  du  MTvice  roicK^rsphiqae  a  I'obAar- 
Tatoire  do  Montuturia.  Puns,  O'ataAitr-VHian, 
1S83.     8 +  310  p.  8°. 

So  Diupb  that  bas  been  writU-n  on  tW  sub- 
ject of  llit>  Ijuclcriu  is  im-ix-ly  II  rcvspitulntjon 
of  wLiil  liiis  iilrt'iulr  Uwa  ttotif.  or  a  prcseiita> 
tioii  of  n-siilts  Imscil  upon  imiiUlcicnt  obeerva* 
lions.  Unit  it  i«  n  plcusiirc  lo  find  a  irork  fllleil 
with  nreful  inrcstigutione  cariied  out  on  an 
cxtcnsivo  scale. 

The  book  before  us  contains  no  b«v  or 
startling  discoveries,  but  rather  givw  nn  nl- 
most  ma  I  hematics]  |troof  of  ci-rtiiin  gciwrally 
received  ideas  on  tho  distri  tint  ion  of  llio 
microbia,  and  aenea  oonclimivclv  lo  rvfiite 
eertaiti  errora  ntiicli  havu  been  widely  ac 
cepted, 

Tlie  facits  have  been  obtained  by  «  daily 
analjitis  of  th<-air  taken  in  the  Pare  dp  Motil* 
sourisi,  iM-nr  Tarin.  For  tlio  sake  of  compari- 
*on,  iiir  hna  iiIko  l>ccn  Iskeu  from  the  ccntfc  of 
the  eity,  the  hospitals,  and  sewers. 

After  a  brief  bistorica]  sketch  of  tlio  jujliject, 
comes  a  description  of  the  organic  and  inor- 
ganic particles  nhjch  have  been  (li-iKMilerl  from 
the  air,  and  which  can  be  (lisliiiguiatml  by  aid 
of  the  microscope.  Among  the  mo»t  interest- 
ing of  the  Inorganio  cunsiitnents  arc  minute 
fragments  of  mt^teorie  iron,  nhicJi  can  be  col- 
lected by  passing  a  magnet  over  the  dost, 
and  of  which  Sir.  'lissandier  has  made  ■ 
special  study.  Fi«m  tho  organic  world  an; 
found  vessels  and  bits  of  plants,  as  well  an  tbc 
cast-oir  shells  of  inflisoiia  aod  Uieir  t^gs,  as 
proved  by  ctillivation. 

In  order  to  study  the  pailicleK  itusiH'ndnl  in 
Iho  air  itself,  they  niiisl  firnt  be  collected  by 
aspirating  a  given  quantity  over  a.  tliin  gla^ 
covered  with  gljcerine,  and  Ihen  tyircfiilly  ex- 
amining the  de|iunil.  The  cells  thus  obtained 
can  be  roughly  dividcil,  for  purposes  of  claaal- 
llcatloii.  into  four  classes  :  — 

1.  Grains  of  starch. 

S.  Inert  iHrlten  of  pbanerogama.  and  the 
200Hp<^>reit  of  uiiknonn  algae  and  cryi>t(i;,!ai:i>i. 

3.  tS|K>rc8  of  cryptogams  and  zoospores 
capable  of  producing  a  [lerfectly  deterniinata 
alga,  lichen,  or  other  functus. 

4.  Knlire  vegetables,  uwunlly  tinicellular 
plants,  among  which  urii  to  he  noticed  the 
green  algae,  the  eonidia,  the  ycast«,  tli«  d&r 
of  cojifei  voitU,  diatoms,  «te. 

The  -itArcli  comes  moaily  from  the  msDO* 
facturcs,  but  also  from  natural  sources. 
The  |x>tlun  is  never  found  germinating  1»  tlio 
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atr,  however  humid  tbb  may  be.  It  is  most 
nbiindaiil  In  S|)riiig  aikI  summer,  am\  almost 
disiipiwttrM  (luriug  the  ntitiiinii  niid  ivinlor. 
During  the  summer  it  exists  In  llu-  tiumtior  of 
fVom  Sv«  thoiiK.niui  to  U-n  thoiiKimi)  in  vvcry 
vubir  metre  of  Ihe  nlmosplici-c. 

Tiic  spores  of  llic  cryptogams  and  nlgae 
a|>prnr  during  thi' diimp  luontlis  of  April  .in<l 
Mny,  and  rcnch  their  greatest  nnmt)ci's  in  the 
iatter  part  of  Jiine.  Tliey  ]>ersist  during  the 
summer,  and  fall  off  during  the  autumu.  to 
become  as  rare  in  wfiitei-  as  the  pollen.  The 
number  varies  from  aevea  iboimand  in  a  cubic 
melre  In  December,  to  thirty-five  thousand  in 
summer,  riiictiinlion.i  are  found  de|)endcnt 
upon  dump  or  dr>'  irrrallier.  tiie  nction  ofwliieh, 
however,  diflV-ni  with  the  time  of  year.  During 
a  cold  and  wet  period  in  winter,  the  upores 
sink  (o  their  minimum,  while  during  the  dry 
time  liie  air  is  greatly  enriched,  but  chiefly  bj- 
old  spores.  In  the  summer,  on  tbc  contrary, 
during  damp  days,  the  friiclitlcntious  of  the 
cryptogams  are  every  whei«  distributed  In  abun- 
dance. 

"Till!  averat.'e  <•'  Hie  spores  collacteil  by  iLe  avn> 
icope  i*  aloiii  (uiirlevn  tbouMnil  per  cubic  iueir«. 
Tlieie  ttgarcs  are  not  exceMlvp,  aiiiI  it  U  m  1>e  liop^ii 
ihxl  tWy  will  seiile  tho  cnnirftillciotjr  opinion*  In 
Ibis  reitanl  irbich  have  be«n  «xpi«Meil  Jnilnii  iti« 
MSt  twenty  j«ar«.  Tli«r  will  |[o  to  couHmi  In  tlii'Ir 
ld«U  the  parllunt  a[  th*  gtirni-lliory,  and  will  show 
V>  Ili0  («w  rt«r«nil«ra  ot  sponUDoons  jp-norslion  bow 
useless  U  Is  to  Invoke  Uis  ilocirinn  of  hctoniitonesls 
to  expliiln  tlia  Rpponrnnc  ot  iIir  mueliljnfs  In  the 
liquids  and  on  llii'  >iilv)>i&iieM  fluoil  to  malutAln  tlieir 
life." 

Kioro  an  etiological  and  liyglenic  polDt  of 
view,  iidoes  not  seem  that  such  diverse  spores, 
introdnced  into  the  economy  at  tlu-  rate  of 
lliirly  rhouitand  a  day,  or  one  iiundred  million 
a  year,  an-  ubsolui^-Iy  iiinocnons.  The  develoji- 
mentofsoor  in  Lh(-  moutli^c  Of  infanlH  and  in 
the  respiratory  Iniol  of  I  he  flying  show  Lhntthu 
fungi  also  belong  to  piirnsitc  ready  to  invade 
the  human  organism  when  tbcrc  is  prceentcd  a 
point  of  feeble  reslBtanee. 

'Vh^  analysis  of  the  air  taken  from  the  sow- 
ers showed  about  tbc  same  amount  of  orga- 
nized inal«rial,  with  the  exception  of  th«  almost 
entire  absence  of  starch. 

The  remainder  of  the  book  Ib  devoted  to  a 
study  of  the  Iweteria  pi-esent  in  tlie  air.  This 
is  ibn  part  wiiieli  will  nuturuUy  be  of  tlie  great- 
est interest,  from  the  relatiumt  which  these 
minute  organisms  lienr  to  di.ieasc  and  to  tho 
processes  of  putrefaction  and  fcrmenlation. 

Chapter  iii.  is  devoted  to  a  stat<-ment  of  Iho 
experiments  of  Pasteur  and  others,  proving 
eonclusirely  the  existence  of  germs  in  tbo  air, 


which  alone  ai-c  resiiousihio  for  changes  in  tlic 
liquids  into  which  they  fall,  and  thus  setting  at 
rent  the  question  of  '  spontaneous  generation.' 

The  clasBllication  of  the  bacteria  receives  a 
vuhiuhlc  contrilmtion  as  the  result  of  long  and 
carcrnlly  conducted  ex|>erimenls.  The  anlhoc 
is  convinced  of  I  he  immutabiiilyof  tlie  S))ccie9, 
hut  shows  that  liiey  an.-  cnpnhle  of  great  varia- 
tions under  dilTcrcnt  conditions,  and  Ihnt  nitli- 
oui  great  walchfblness  '  species  '  can  he  easily 
multiplied.  The  genera  whicli  arc  usually 
recogniied,  and  which  he  acceirts,  are  Micro- 
coccus, Bacterium,  Bacillus,  Vibrio,  and  spi- 
ral Microbla.  Even  these  genera  cannot  always 
be  distinguished  apart  with  cortaiuty  by  their 
form  atone.  The  characters  which  scr\'e  to 
diffcrcnlialc  tlicm  are  brielly  oa  follows;  Ml- 
crococei  and  Bacleria  never  prodtice  »|)orcii. 
Bacilli  do;  Micrococci  are  immovable,  Bac- 
teria arc  movable;  Vibrios  and  .S]>iri!la  havo 
an  nndnlated  or  twisted  form, 

Tlie  metliods  of  obtaining  the  spores  fVom 
the  air,  and  the  sterilization  and  preparation 
of  tJie  liquids  proper  for  their  development, 
are  the  subject  of  the  next  chapter.  Thia.  as 
all  other  parts  of  the  work,  shows  the  results 
of  infinite  enre  and  [KitieDce.  National  preju- 
dice is,  perhaps,  the  rcnxon  why  the  solidifled 
meat- ex  tracts  and  blooil-»<Ttim  have  not  been 
employed  for  tho  cultivation  of  the  H[Hirea. 
But  it  is  perhaps  fortunnt<^  for  the  progress 
of  science  that  such  prejudices  exist,  as  each 
method  is  developed  to  its  greatest  extent,  and 
the  exact  value  of  the  one  can  be  controlled  by 
the  other,  Tho  liquid  nutritive  material  baa 
certainly  received  a  moat  thorough  trial  in  tho 
hands  of  Mr.  Miguel,  and  the  results  obtained 
by  its  use  an-  not  to  be  Ihi-own  llj;hlly  to  one 
side.  Thei-o  .in^  inlinile  sources  of  error  when 
ex|>erimenting  with  the  •  inHnitcIy  small ; '  and 
the  preciuitions  which  have  bei.'n  found  neces- 
sary from  these  extended  obttenalions  should 
caution  tho»«  obscners  who  have  only  limited 
means  at  their  command  against  hasty  genor- 
aU>iation.  One  of  the  most  im|)ortant  safe- 
guards is  the  proper '  ficlug '  of  the  Hasks  which 
are  to  receive  the  culture-  Experience  has 
shown  that  tiiev'  .-dionld  be  heated  during  four 
hours  »t  '2*V>°  C. ;  and  then,  aHer  having  been 
charged  with  tlic '  bouillon,'  they  should  atand 
for  two  months  at  3o*  C.  in  a  constnni  temjiern- 
ture  apparatus.  At  the  end  of  that  time  those 
which  have  retained  their  limpidity  are  regard- 
ed aa  sterile,  and  ready  to  be  sown. 

In  order  to  obtain  tlie  number  of  spores  dis- 
tributed in  tlie  atmosphere,  equal  amoimts  of 
air  are  drawn  over  these  sterilised  solutions. 
and  an  then  allowed  to  germinate  at  a  constant 
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tpinppraturp  of  35"  C  If  five  or  six  f^oups  of 
pspcntnenis  are  tnatW  in  lb«  same  Oay  and 
plate,  the  ro>>uI(8  are  almost  IdenllnU,  pro* 
ridwl  that  Uie  force  and  direction  of  Ibe  wind 
ai%  couslant,  nnd.  above  nil,  if  Ilic  air  hfiit  nol 
been  putifiiTd  by  rain  or  snow.  From  lliix,  tJM^ 
cc|tiHl  distribution  of  siH^fs  is  [n'ovvd,  and  not 
MmI  tliuy  aiv  in  so-<;.illc() '  cioiidK,'  as  hsis  been 
mniiilaioct)  bj-  'rvndall. 

Si^^ns  or  germination  miiy  appear  within 
tweoty-roiir  bouts ;  but  it  is  usnally  from  tlie 
second  to  fourtli  day  tliat  Ihc  greatest  number 
of  flflfilis  arc  altered.  Fi'Dm  tUis  time  there 
is  a  rapid  decrease  ujitil  Ihe  thirtieth  (lay,  after 
which  any  altt-ratiou  raielj'  lakes  place.  Tbe 
}(ront)i  is  manifest  to  the  unaided  eye  In  tliree 
dillVienl  ways:  — 

l".  The  li([iiid  ]n-eservi's  iLt  ricarni-ss,  bnt  n 
more  or  less  voluminous  dupuvil  occurs  at  tlie 
lower  part. 

S*.  Tbr  liquid  is  nnirormlyeloudrd  at  tirst, 
and  tlien  a  veil  nrisca,  or  a  dojjosit  is  formed. 

3".  The  liquid  remains  Iranspareut.  bnt  little 
isolnted  white  clouds  of  silky  mycelium  appear, 
which  can  invade  the  entiiv  fluid.  These  are 
usu&lly  fungous  growths,  but  there  are  sever- 
al filamentous  niicrobia  which  can  give  rise  to 
the  same  appearance. 

In  the  Ibsks  which  are  altered  by  tlu-w-  aeriim 
sjiores,  tliL'u-  randy  is  |iOT<H-ivi.-<l  that  nauscaling 
eudaveiic  odor  of  intense  putrcfnclion,  pro- 
duced by  inoeulating  a  lirop  of  wnl<r  from  a 
sewer  or  even  from  the  Seine.  The  hneteria 
of  IIk-  air  are  only  feeble  and  snperlicinl  pu- 
trcfnelors, and  rartly  cause  a  pi-ofound  decom- 
position of  tlic  lifpiids  into  which  they  are 
introduced.  It  is  necessary  to  banish  from 
the  mind  the  idea  that  we  live  literally  besieged 
by  organisms  always  ready  lo  sow  putrefaction 
on  the  mucous  tract  of  our  econotiiies.  The 
tnbabUanla  of  Ibe  country,  more  privileged  in 
tins  respeii  llian  the  dwellers  in  the  city,  Imitlly 
intrtxlui-o  into  their  lungs,  in  the  course  of  u 
day,  one  germ  of  putrid  fermentation. 

The  di-grec  of  allerability  of  the  niitritivo 
liquid  rlioiilil  always  be  taken  into  account  in 
experiments  :.in[l  numerous  investigations  were 
made  on  this  [loint.  From  these  it  appc.ired 
that  an  infusion  of  liny  was  the  least  suscepti- 
ble of  alteration,  while  neutral  beef-bouilk>i), 
with  the  addition  of  one  per  cent  of  salt,  was 
the  DWBt  ao.  Kormal  urine  held  a  middle  plaiv. 
These  had  been  sterilised  by  bulling  for  two 
liours  at  IIU*  C.  Contrary  lo  general  expec- 
lation.  cgjt' albumen,  diluted  with  water  and 
slcritiwil  by  fdlralion  ihrotigh  plaster,  wns 
found  to  be  almost  as  resistant  as  the  inOisioo 
of  hay. 


1h  order  to  enllivate  the  bacteria  in  a  state  of 
pui'it\ ,  a  drop  of  one  cultivation  is  transferred 
to  noother  stcrilixed  flask  on  the  point  of  a 
•  Bred  '  platinum  needle.  The  danger  of  in- 
fection from  the  uir,  dining  the  tinio  tlie  flasks 
artropeni-d  to  permit  the  transfi-'r,  is  very  much 
less  than  i»  generally  »iip[Kwcd.  By  computa- 
tion, the  chances  aiv  only  as  1  to  l,.10it. 

Tbc  results  of  tlio  daily  examination  of  Uic 
air  at  Montsouria  dunng  three  years  showed 
that  bacteria  aud  their  spores  were  more  abun- 
dant duiing  hot  weather  than  cool,  and  were 
Inveiaely  jirogKirtionHl  to  the  degree  of  moist- 
ure. The  diru-ction  of  the  wind  was  also  of 
consetiuence.  Iliul  whicli  had  liaversed  Paris 
being  richer  than  that  coming  from  over  ttie 
oonntrv. 

ill  ri<spc<'l  to  the  seasons,  the  gri-alest  nutu> 
ber  of  germs  wciX!  found  iluriiig  the  autumn, 
then  followed  siiinmer  and  spring,  ami  lusUy 
eame  niutci',  as  the  following  table  allows :  — 

Auiitiim,     ISI  spores  p«r  cubic  awtn  of  air. 

Summer,       m '      "     " 

Sl)Tii.i;.  la      ■•        «       "         "      "    " 

WiiiU'V.  Gtl      ' '      '•     " 

Oi-.i  iiii'anofSl     "       "      "        "      '■    " 

The  germs  wbieli  thus  find  their  way  into  the 
air  are  either  carried  there  when  dry,  or  are 
taken  up  willi  line  particles  of  water  by  tlie 
niuci :  ihey  never  pass  otf  with  ttie  insensible 
evujiorution  of  n  lluid.  A  seri<-s  of  ingenious 
experiments  will]  Iheenndeiisjitions  from  putiv- 
fying  liquids  .Tud  siibstanws  pivrctl  the  truth 
of  this  assertion. 

The  comparative  analysis  of  the  air  taken 
IVom  the  elrecta  near  the  centre  of  I'aris  showed 
that  it  was  nine  or  ten  limes  richer  in  schiKo- 
jibytes  than  that  ft-ora  the  Montsoviiis  I'ark. 

in  regard  lo  the  relation  of  tbe  t>acteria  lu 
the  air,  nnd  the  oeeurreiiec  of  epidemics  of 
disease,  (lie  fact  was  observed,  that,  at  tln!  lime 
when  llieie  was  a  comparative  increase  of 
deaths  from  xyniotic  dise:i.<e,  thera  was  iin  un- 
usually large  number  of  germs  in  the  air.  As 
it  is  iin|>ossil>1e  at  ptesenl  to  distinguish  harm- 
less from  pathogenic  mierobia.  and  as  the  inocti- 
lation  of  cultures  fioui  atinospberic  S]>oivh  gave 
nearly  negative  ivaults,  the  author  wisely  does 
not  lay  great  stress  upon  this  coincidence. 

Tile  Interiors  of  bouses  were  next  made  the 
subject  of  inveatigalion.  It  was  found,  that. 
In  a  i-oom  which  was  ]>crfcctly  slUl  and  nudls* 
lurbed,  there  were  27  mierobia  to  the  cubic 
nteti-e,  against  'Ji  in  the  air  outside.  The  num- 
ber in  the  same  space  in  the  author's  lalKira- 
tory  was  found  lo  l>u  !>!.'>  in  IHHU,  3'I8  in  18KI , 
and  aoO  in  li^t^^.    In  an  ordinary  bcd-cbamber 
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in  Psria.  rcganJuil  oa  aiifOciontlj  ftcnn.  UiurL- 
was  found,  in  tlui  »\mng  nt  lM:i.  3,H^0,  uiii), 
tn  llie  wilittrr  of  HnH-i,  G,AO[) ;  giving  n  mciin  of 
A,2C0  Uj  lijc  ciiliic  tnvtrc.  A  compariiton  witli 
Ibft  air  oT  n  room  used  for  n  stud}'  in  the  obscn- 
Binrjr  at  MooUouris  showed,  for  the  spring  of 
1S82,  270.  and,  for  the  winter  of  1*182.  380; 
giving  a  mean  of  Sih  to  the  cubic  metro.  From 
tliis  it  at  once  appears  tliai  the  air  of  tlie  bou&e 
in  Pftris  was  Mxtecu  tiraea  aa  impure  ax  tijat  at 
UontMoris.  The  ilc^creajitt!  in  llie  nuinbcj'  of 
germ^  from  wiritiT  to  spring  i»  tin;  rftvi-rti*  of 
what  ii  ubservHl  out  of  ilnors,  and  iw  to  be 
atlributrd  to  ihc  in'>rc  ihorongli  ventilation 
d«ring  the  warm  rnontiis. 

Itie  K.inii.'  relalioD  was  found  in  tlie  air  from 
ho«j>itals,  except  that  the  niinibcra  were  very 
miKli  higher ;  varjing  tvom 4.^00  in  auramer,  to 
24,000  in  winter,  per  cubic  metre.  Th«  m!cfi>- 
c-ooci  were  found  to  be  inu«t  »biind;int  h(rrc; 
every  hniidred  gcrnia  furiiUbing,  on  an  average;, 
Dioety-oue  t^;ain.^l  live  bnctcria  and  funr  bacilli. 
Tl»e  inooulmion  of  tlicne,  however,  wan  with- 
out re»nll. 

The  air  and  ivalcr  from  the  sewers  gave  in- 
terenting  rpsult*.  A  cubic  metre  of  the  former 
furninhed  from  SOO  to  900  microbes,  white  a 
litre  of  water  taken  at  the  point  where  it  was 
diwhafged  gave  80,000.000.  Jn  this  relation 
ft  was  fotiuil  that  n  litre  of  water  condensed 
(Vom  the  atmosphere  held  about  !lOO,  a  litre  of 
rain-water  G 1  .OiKt.  a  lltrt!  of  lh«  .Seine  at  lii-rcy 
4.800,000,  while,  afler  the  river  b.id  traversed 
Pari*,  a  litre  vim  found  to  contain  12.?*00,000. 
From  this  it  can  be  underscood  how  e.aailr 
Htagnanl  wotcr  of  a  sewer  c.-in  pntrefj-,  and  how 
cMcntial  it  is  tliat  there  should  alwajfi  be  a 
current  flowing  to  prevent  this.  In  llie  sir  of 
sewers  it  is  the  bacteria  jiroper  which  ahunnd, 
bnt  they  were  without  elfect  when  inoenlBt<:d 
in  animals. 

In  tli«  ordinary  du»l  of  hou^icK  it  was  esti- 
nuited,  nfler  cantful  weighing  ar,d  cultivation, 
that  each  gram  contains  al>out  750,000  spoivs. 
A  Mitlicicnt  nnmlicr  of  analyses  of  the  soil  have 
not  bren  nindc  as  vet,  but  those  raa<le  give  an 
avvmge  of  from  800,000  to  1 ,000.000  for  each 
gram  of  earth.  In  the  deeper  la;  era  the  bacilli 
preponderate  over  all  olber  forms,  wliilc  on  the 
surface  the  micrococci  are  most  abuiidunt. 

Antiseptic  substAuceA  are  lant  considered ; 
and  theac  are  regard^id  a*  acting  in  two  ways, 
— first  by  dcKtro^ing  the  bacteria  already  in 
activity,  and,  Kccondlj',  by  preventing  the  ger- 
mination of  «|)ores. 

OfRucli  siibslanecs,  oxygenated  water  (H^i) 
WAR  f«4ind  to  bo  the  moat  powerAil.  tben  solu- 
tion of  corrosive  sublimate  and  uiUate  of  silver- 


After  these  aome  a  long  Ibt  of  less  cfllcaeious 
ones.  The  only  oompoaDds  which  were  CApa- 
bte  of  dc«ti-oying  germs  iu  tlielr  dry  state  by 
means  of  the  va)>or  given  olT  were  bromine, 
chlorine,  lij-dmchloric  niwt  hyponilrio  acids. 

Such  is  a  brief  summary  of  tlic  principal 
points  touched  upon  in  this  book.  It  is  not 
i]uite  so  clearly  and  concisely  written  .ik  might 
be  wished  :  but  it  is  a  valnable  ciont  ribulion  lo 
acieijce,  and  must  serve  as  a  model  for  any  one 
who  iindcrtalie.1  work  in  Ilils  direclion.  A  care- 
ful )K-ru«al  of  llie  book  llimlf  is  certainly  to  bo 
i-ecuintui-ndvii  lo  all  iiiLcrealed  in  tlie  subject. 


Miyon  BOOK  NOTICES. 

Oiitlinrt  of  ehemiftry  for  agrletAturtd  callegri,  public 
ami  prir^ate  fthtioU,  and  initieiJual  ttenun.  Br 
N.  B.  Wkostrr.  New  York,  dark  ir  Maynara, 
18S3.    (Practical Rcienco series.)   8-fl41p.    34°. 

This  book  seems  somewhat  out  of  place  in 
»  pruolica!  serim.  inunmudi  as  it  consists cbieDy 
of  a  coltoctjoti  of  (Ielinition»  ami  brief  slAle* 
nients  of  common  facts. 

The  experimental  side  of  the  subject  is 
iiliDOSt  wholly*  neglected,  or,  at  best,  is  iins»ed 
over  witii  brief  allusions.  To  the  student  wito 
is  receiving  instruction  by  lectures,  the  work 
ini;^hl  be  of  aome  service  as  a  partial  relief  in 
taking  notes,  or  as  a  l«)ok  of  reference,  though 
it  is  too  limited  in  detail  to  be  of  general  uae 
iu  this  din-ctiou  ;  but,  as  a  U'xt-book  In  a 
i».rttemalic  course  of  instniction  in  fhtint-ntari' 
uhumistry,  it  must  full  short  of  tlie  auttior's 
inlcntion. 


Th*  flrefrie  lifikt  iit  vnr  iorna.  By  Hoiikiit  IIam- 
UOKO.  Sew  York,  Worlhlngion,  I6S4.  12  +■ 
i88p..  illuatr.     8". 

Tins  is  a  s}K'CiaI  pleading  for  the  incandes- 
cent electric  light,  dclivercil  by  .Mr.  Ilauiuioud 
in  Ihc  towns  of  Knglnnd  as  he  tiavclied.  In 
the  hope  of  awakening  the  Knglish  people  to  llie 
fearful  condition  of  their  homes  at  prcoent,  on 
account  of  the  harmtVd  crTecls  of  the  products 
of  gas  consnmption.  In  the  opening,  Mr. 
Hammond  la  very  careful  lo  first  heat  his  audi- 
ence over  the  gas-burners,  then  drench  them 
with  the  eondvuaeil  steam,  and  ISnally  sprinkle 
them  here  and  there  with  lilUc  specks  of  soot. 
After  bringing  his  hearers  into  lliU  uni>Ieiisnni 
condition,  n  bright,  clean,  and  cool  ineamles- 
cent  electric  light  is  held  liefore  their  cjes  tilt 
they  fully  npprcciat«  its  beauties.  A  sliort 
return  is  made  to  the  drenching  and  warming 
process  to  make  sure  of  any  laggards,  and  the 
condilious  of  success  of  an  electric- light  sys- 
tem are  explained.     The  atoiy*  is  well  told 
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Uuxwgboal,  ir  one  drx^H  nol  nhjcd  to  the  fnct, 
erident  on  evi'rv  inj^c,  Uiat  tlu;  author  haa 
Bometiiii^  to  ull. 


PaieiMvn  inmuiviw.-  aqutiTtarly  pottdiit-laWMTiew. 
II.  CoxMKTT  auil  A.  C.  FuAXKK,  odilore.  Vol. 
i.  New  York,  BarKt,  Fnu«r,  t  Connttt,  1881. 
1L»+2H+I2p.    12'. 

Tais  is  a  co11«etjon  of  sliort  essays  on  points 
of  interest  to  Envvntors.     These  Ottsaya  ar« 


prirxtipiilly  written  by  the  members  of  the  firm 
of  Itiirkf,  Kruzcr,  &  Counett,  patent  solicilon, 
io  the  intifrvuU  whidi  th«ir  practice  allowed. 
The  article*  nrc  g<m«rally  well  written  ;  but  to 
some  cit«nt  thu  smack  of  tlwJ  advcrtiaeraeDt 
clings  to  them,  altbougl)  none  do*<!  w!t)i  the 
advice  to  call  on  Messrs.  Kiirko,  Friu:«r,  & 
Co.,  for  a  solution  of  the  dilllcullics  diiiciiitiMid. 
ThrouKhont,  the  beauties  of  patcnta  arc  uplielcl, 
and  Uic  igitii/atiiug  of  a  valuable  pnteut  ts 
maile  aa  alluring  as  jiosslble. 


mVELLtOENCE  FROM  AMERICAX^  SCIENTIFIC  STATIONS. 

OOVBBKM81NT  O&OAKIZATIOKB. 
Fitld-work  (R   UU  rfteWon  of  tft»  Paei.«e.  —  ttt 


■ildltlon  lo  tli«  oQice-woilf  ot  (bin  dlrinlon,  cnrrltMl  »n 
•larinx  il)(^  winter  at  San  Kranci*ci>,  lielil-wuik  has 
also  btwn  prcoMtHed,  eipwlally  tiiioe  Ihe  UI  of 
Jaimir;.  During  Fabnurj:,  Mr.  Ototg«  P.  Bork«r, 
gcoJoglH  i[i  chatxo,  HiiJknd  the  *»t1u»-gm\og,j  of 
thn  xn>ii  lying  b«ttwGea  Mount  St.  Helvna  auiI  Knox* 
vljlo,  in  Xbp»'j«ic1  l,»k«  cotiullM.  Cnl.,— a  region 
lb«t  h.iil  iiruvlouily  bneii  mappnil  by  Mr.  Iloffiaiuin, 
lopogr.ipbiT.  ami  In  trlilcli  Mr.  Tunier  ipeiit  totoe 
time,  iMiweially  in  Jaimnry  ot  IIiM  )'«ar.  TIiu  minei 
of  this  dltti-Jcl  Iiave  btxn  mode  the  rrpeclal  «iibjcct 
of  swrfy  by  Mr.  HecJirr;  anil  Iboy  pror*  lo  be  of 
very  ounudGrnlilfi  iD[er««t.  lyin^.  at  they  do,  between 
a  highly  nvUmorpiiic  area  and  one  of  tinalt«red 
MdiiDcnlar^  rueki,  which  i*  alio  marked  liylliullcd 
baaaltlc  erupiioa*.  The  Xruclure  ol  Mount  Si. 
tlelena  hai  aim  beeo  iKiitially  exainiiieil.  DurliiK 
January,  alu>.  Mr.  UoSmann's  fipld-work  far  the  map 
of  tti«  New  [ilria  diilrlct  waa  eomplctcil  fir  tlia  llluo- 
tratlon  at  Mr.  Docker'*  mono^rapli  on  ibo  '|ulek*l]vvr 
<l«posli«. 

Map  qf  Mount  SAiubi.— Hr.  Gilbert  Thompoon 
lias  Jatl  completed  a  tkotch-ina|i,  on  a  lac^e  acRlc.  of 
Moiinl  Stiaito.  It  liicbidei  about  Mroiiteen  *<iuafe 
DbIIm,  and  >hows  beauLifatly  tlw  slack-r*  ati<l  luorainet 
of  Uw  moantaln.  At  already  noted  iii  Setnttr,  Ur. 
Tliarapaoii  has  rceagn!«:il  tome  lereti  glacier*  oo  the 
upiMrtlopei  of  ^ihiuta.  Un  lli<*  loap  llva  of  tliem 
arcuaisedai  followi;  the  'nliltaey'  glacier  Is  on 
the  narlh-»«»i  tide,  lying  to  the  eattward  o(  the 
Tolemiilc  crater  (Shnillnn)  that  forms  no  pmiiiliieiil 
a  feature  of  the  nortli-wnit  >pur  lu  aeeii  from  tlie 
valley  below.  It  estenila  two  or  Ibree  miles  fruni 
»lie  tiimmit  toward  the  norlb-we*t,  with  a  width  In 
mosi  plieet  of  Ifm  than  a  qnorior  of'a  mtie.  Till* 
t*  ttie  glifier  anrn  and  uplored  In  1674  by  Hr. 
CUreoee  King.  Tha  next  glacier,  as  one  pracee<]» 
aaalward,  l»  the  'Bulau'  (or  greal)  glader,  which 
cxufids  to  the  northward  or  norili-weUward  abonl 
a  tnlla  and  a  half.  It  li  nearly  a  half-mile  In  «idtl^ 
and  at  lt<  head  appaan  to  be  connected  with  the 
'Ilotlum' (or alecp rack) glader,  whieblles  next  to 


It  on  the  natlh-aaat  slope  of  Ui«  mountain, 
latter  Is  brood,  being  almust  a  mile  across, 
reaching  only  atioiu  a  utile  anil  a  half  fruui  the  SUin> 
mlt.  On  the  eaitera  slile  ol  ibe  peak  U  tfae  Win-tan 
glBcier  |)o  named  froni  the  tribal  designation  of  tbe 
Indians  of  the  vicinity).  It  Is  nearly  two  mitei  long, 
with  on  average  widtli  of  about  halt  a  mltc.  On  tlw 
seuth-ea«t  «lo|>e  is  llie  Kon-wa-kl-u>n  (or  Mud  Cretk} 
glader,  which.  unUI  Mr.  Thompson  described  It,  was 
tinknown,  although  many  ol  those  who  hare  climbed 
lli«  peak  «[nc(i  1(04  iniisl  have  pasMid  close  by  It.  It 
is  smaller  than  the  oiheis.  Iiaving  a  length  ot  only 
a  half-mile.  Its  width  in  about  ii  quarter  of  a  mile. 
Mr.  Thompson  has  f uriiislied  very  full  note«  of  llieae 
glacier*  to  Mr.  I  C.  ftnatcll,  by  whom  they  will  be 
pulilialiod  In  the  report*  of  Ihe  nurrey. 

On  another  map  being  prepared  by  Mr.  Thoinpsuu. 
Uount  Shaala  and  the  surroundtni;  cDunlry  are 
eliown  on  a  smaller  scale  tliaii  In  the  above-men- 
liuned  map;  and  the  Iwlation  ot  Mount  Shana  1>  well 
ahowii.  It  farms  no  pari  of  any  niounlHln  range: 
and  tbe  highest  land  nithlnarailina  of  forty-live  tnllca 
frum  Its  smnniit  I*  Mount  l-Uldy,  wlilch  Is  aft«cn 
miles  distdtui,  and  Is  at  least  *ii  tliousanil  feet  lowOT, 

fce-6aniw».  — In  Tyndiill's  ■  Forinsot  water*  lain 
illuirtration  reprr^icntliig  what  he  terms  '  cloud4)Ba> 
nera,'  which  are  formed  by  a  current  of  warm  air, 
cIiacRed  with  moisture,  pai^slng  a  high  .inil  aliarp 
mountain  point,  when,  meeting  with  a  colder  atmos- 
plicre.  it  I*  condensed,  and  forms  a  Tlilble  rioud,  the 
appearance  of  which  has  aiune  rmcniblanee  to  a 
banner.  On  Uct.  18.  1KB3,  Mr.  Gilbert  Thompson 
ascended  Lassen's  'Butte'  (ur  Peak).  In  CalUonila, 
wbidi  has  an  aUiludu  of  10,300  feel  above  aea-lerel; 
and  on  f)ct.  Vi,  I89H,  ha  made  the  ascent  nf  Honnt 
Shasta,  which  rises  to  thealiiludeof  H.Kll  feeUsoose 
icreiily  miles  farther  lo  tlie  uurlh-west.  On  Ibe 
siimmil*  of  tlirjo  pcoks,  aii<l  ou  both  occasion*  Jost 
after  n  tlonn,  Mr.  I'liompson  observed  what  he 
terms  '  ice- banners.'  The  Iron  signal-post  on  Uount 
Shasia,  which  rises  sIxtMtn  feet  above  tbe  sunmll, 
had  tlie  appearance  often  aeen  In  tree*,  (icats,  etc., 
after  severe  uaw-«iomu,  when  the  flying  snow  I*  \m- 
paoted  against  tliem  by  the  wind,  except  tliat  In  this 
caae  Ibe  piujeclion  was  iaai  reTeraed.  and  lay  from 
the  wind.    On  IhR  signal-post  the  '  bimKU- '  projected 
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nearly  fourfi^ptiti  llie lop.  becoming nwrowerlnwiudt 
tLe  but-.  Mr.  Tliomiuuii  lii*  alsu  oUi^rvrd  llie  auue 
pheoomcnoii  on  aliarji  rockB  and  ntivks.  Icc-boiihpn 
»r«  evldeoily  ruriiied   (rom  tha    vapor  of   ihu«Iiij[ 


rl«ui1*:  »inl  an  nbMirror  faTomMj  »lliia(rHl  inlithi 
irateh  Ibeir  foritiftliOiii  ami  srowlb-  He  ttiloks  lliat 
powlblj  llw  linsc  of  n  etouil>lKuuier  migbl  b«  fuand 
to  ba  Ma  Icc-luniicT. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


AntritM  McMj  tt  sItSI  tagtam^ 
April  IS.  —  A  lajwr  wai  rMil  by  Ilitrallton  Smith, 
Juiu.  upon  rlie  teiniwrnlurn  o(  wnirr  at  vAiioiit  ilvpllis 
in  blcM  and  occiinn.  Th*  re»ul[«  o(  otnvrvalloiis 
upon  bodlu  of  nraUr  in  Csllfoniin.  in  tlic  riu:rm 
itMM,  and  In  8wi(ja:rlaiid.  wcms  coIiaU'il,  ami  aim 
the  tcmpRratures  obtained  In  d««p-*M  aoiiridiiig* ;  all 
of  which  Allow  that  rgrytdlsbtnrlacioiiH  ill  iBiiiperH- 
lUK  •jcciir  at  great  dapUifi,  and  its ii  that  t;runt  laria- 
lioM  in  »urraee-t«mp«raturv  aHfui  the  dci-pcr  wUfn 
onljr  nltn  a  loni;  iukival,  and  ibot  nvrn  In  compara- 
tlvdy  tbaliuw  rvicrvolra  ihonj  is  fcreu.  itiiifuruiity  iit 
tmpenture.  at  even  modirati^  it«pLhi.  a*  compaml 
wlUi  the  rariaitoris  la  ii»  iiirface. 

BnaMUa  iKltcr  of  utonl  hitUrr,  Itidiiak 
April  8.  —  A.  W,  Butlor  pmentcd  a  paper  tipon 
tame  eiploratluiit  ainong  the  niloii  lA  San  Juan  T«<i- 
Ultuacaii,  nor  lUe  Clly  of  llvxlco,  iltiislr^tpd  by 
naps  of  that  region.  »lv(>irtD|;  lu  Io|»>graph>'.  flo 
dMCribcd  the  appearand  of  llie  prrauUdi,  the  '  Iloiun 
oC  the  lun.'  and  the  '  Uoum  of  tlie  moon,'  ami  icare 
thn  tvaiilu  of  his  liiveitlgailonHoftbe  manner  ot  their 
vnnsl Miction,  nnd  thij  pnoaiationa  near  tlieui.  A  dc- 
•criplioti  of  UiB  wi-Falltfd  'Micoatl.'  'Path  of  th« 
dvad,'  and  ila  rrlaiion  to  the  '  Iloiiin  of  the  mooti,' 
wcrfi)^r«ii,  iDoancliiilon,  hompnlionoda  large sac- 
rlAclaJ  lUine  fotin<]  ii«ir  iIm  ■  Uouie  of  the  moon.' 
which  lie  lllustralMl   by  drawings  of  the  front  and 

lop. Kdward  Bushes  read  a  ihort  paper  uiiou  the 

raU  of   Franklin   cwimty. A.  W.   Unllfr  (ta«e  a 

•lion  pip«i  on  the  tornado  of  March  :5.  which  he  il- 
luurated  by  mop*,  ibowing  its  course  throut^  the 
«aateni  part  o(  IVaukUn  coiiniy  (Indiana),  and  Uic 
deatractton  it  cauaed  ai  Sclpio,  Ind. 

Tamj  tousioil  dsl^  Bav  Tsck. 
Aprils. — Mr.  Arthur  Holtick  n^ad  a  paper  ii|>on 
antuma  foraia  of  ili«  ff-uni  Viutu-  Wbilir  ensn^inl 
in  atudylnit  the  cleuto^inoiii  Howm  of  V.  ciic-iillata 
and  v.  laglllata.  many  oilier  ipnclcii  wrre  Imiui-ht 
under  notice,  and  tmporliiiii,  dllli'r«'nci'9  rrmnrked  In 
leaf,  rlouer,  and  ntnni.  wbichdoiii>tBe«m  to  have  been 
prefioutly  r«porl«d.  V,  cucullala  and  V-  Mj{ilU[a 
are  cotirivcled  by  every  conerliabl*  Iniennmliate  form 
<rf  l«at  variation  and  lupnrficisl  eliaraclerixlic*.  and 
V.  patmata  alM  coDuecis  with  the  lonucr  by  Inaen- 
■iblc  sradallona.  V.  cucullala  and  It*  rartolira  an, 
however,  diatinguiihablc  from  rlth<>r  of  ilia  other* 
lavntioned  by  lh«  dociintb»nt  habit  of  the  cleiilug- 
araous  Qowcn.  In  V.  Mfclttaia,  on  the  other  hand, 
the  eklitoEamoua  Oow^n  are  invariably  erect.  For 
fome  llin*  it  wasdUiciill  to  know  whether  V.palmala 


was  alii»l  10  V.  cuctillala  or  V.  Mmitlata,  but  the 
appearance  of  tbe  liitcnacdlate  ftirini  poiiils  to  the 
former  a*  the  type.  The  thrrn  specie*  of  wblte 
vtnli^li  —  Tic  ,  T.  blaiida,  V.  pri  miliar  folia,  and 
V.  IttiieeoJHta ->  ate  very  clo»ely  aliii'd,  In  termed  late 
furrni  but  ween  Ihe  latl(-r  two  being  impuuible  tu  place 
accurnlel/  with  clllier  species.  Al!  tbrpc  produce 
I'liiinfrsnritoloniilatr  In  thcacaaan;  but  In  V.  blanda 
thr«e  runner*  am  mervly  root*,  bcInK  almott  enilroly 
under  tlie  surface  of  the  grtxinil.  slender,  and  produ- 
e!n-  few  or  no  leave*,  and  no  cleietogamutu  Bower*. 
Thr  flower*  frow  from,  or  close  to,  the  main  root' 
•loch,  and  an>  more  or  I«M  decumbent.  V.  primu- 
laetolia  lia«  the  loiix"«t  ranner*,  some  as  much  as 
twelve  inchea  In  len^lii.  Tliey  are  oomparallvely 
aiuiit.  Ttin  along  the  aurface  i>f  tbe  ground,  and  are 
moitlf  leal  ami  Qou-er  bearing  throughout.  V.  Un- 
ceolata  will  probably  have  to  Im  reftnrfd  lo  llie  sanin 
■|)eci«i  m  the  laller.  An  ini|M>rtant  |>i>tnt  to  bemiled 
b,  that  V.  primuUefolia  uud  V.  lanccoluta  alino*!  In- 
variably )tr«w  In  company  with  each  oibcr,  while  V. 
blanda  generally  oci'iir*  aloni*,  and  In  dHt«ir»nl  lopa- 
tionsfrttm  the  other  two.  Theie  violet*  have  tliroo 
tnethod* of  propagalioii,  —  by  petalous  flowers  in  curly 
aprtng,  by  apetalou*  flowers  in  the  autumn,  and  bjr 
runnen  rootloR  at  tli«  node^  or  Joinl*.  V.  odorala 
prudnce*  both  leafy  ritniiers  and  cleivvienmous  Oow- 
cra;  but  tbe  lloirer*  are  clustered  around  the  main 
•l«m.  Instead  of  being  on  the  runners.  They  are 
(legiretMed  upon  riiorl  peiluncles,  and  arn  somctlm«i 
almost  snbterraiieaii.  In  V.  emina.  var.  sytvestria, 
the  clelilosamns  flowers  have  peduncleti  nut  more 
than  two  Incbea  tons.  i;cnernlly  lets,  while  tbe  olber* 
are  trnm  three  to  (our  Inchei  In  tengtli.  .\l*n,  while 
In  tbesprinc  flowers  only  one  starts  (rom  each  axil.  In 
the  anlumti  form-"  Ihere  are  usaalty  two  or  more. 
V.  pndata  .apparently  never  prtxliicei  clelslogamou* 
fluivers,  bill  v«ry  frequently  bloinoms  a  second  time 
In  Uie  autumn.    S|HH'imens  werp  collect-ed  as  l.iie  aa 

>Jov.  a  In  full  blooui. A  comniltee  was  appointed 

lo  prepare  rciolnlions  ur^og  tbe  neceutty  of  legl»- 
laiivo  action  in  recanl  to  the  ptetervatlon  of  tlie 
Adirondack  forvsls. 

Oo'^ndo  lalsBtlfio  wdMy,  Dunit 

April  7.  — The  committee  on  arteslaji  welt*  la  tbe 

neightiorhood  of  Denver  tnade  a  preliminary  report, 

outlining  the  basin  within  which  llic  k'nown   flows 

might   be  obtaiued,  and  Riving  ealcuUlions  as  (O 

the  amount  ot  water  available. Mr.  E.  LeKevo 

Potter  deaerlbed  a  possibly  new  tnhieral  (rom  Mexico, 
havInK  approximately  the  formola.  4  AgiS  .  SPb  S. 
[>  BI|S|.      It  occun  a*  a  rnaaaUc  cement  to  a  granu- 


524 


SCIENCE. 


IVoi.  III.,  So.  rt4. 


Iftr  mas*  of  quarU,  tail  in>j  hv  a  conlllv  willi  about 

half   ila  Pb  replaMd  hj  Ag,. Mr.   A.   11.    Low 

dvacribtd  a  new  modlBiistlnn  ot  tbn  lintCcry  inttlmil 
for  the  CXIlmatlon  nf  ■'nppor,  liy  nlilrhgtrjitacciirAcy 
In  rewIU  ts  aitaiii^d  iu  from  one  [•:•  iwo  Iioun. 
BoblUncM  which  usiull;  jinetferu  with  Ih'ta  pru(!ess 
are  either  quickly  removed,  at  their  prcnence  is  ren- 
dered b*rm1«iii  byorixlnii  metliodx.  A  full  iltcrlp- 
tloD  i>[  Ihe  pruceu  wiEl  *ouu  !i[)i)i-nr. 

Htunimiiio  uA  utlqakriu  wdiCji  Fliilij«lphia- 
Apri!  S.  —  Dr.  Brinton  tpoke  at  tome  reoenl  explo- 
ratloni  laitdf-  by  lilm  In  the  Trenton  ii">vrI>,  in  icarch 
nf  tli«  (ividencot  of  ilie  *»i?ti>nee  of  the  jiaUpocvwIf- 

mm. Mr.  8cocl  lucnlionttl  Ihv  fitct  th;it  artov- 

heail)  bud  bvi-u  (uund  at  Otahcilp.  ap|>aivnlly  u( 
buimii  manutnrliire,  hot  which,  upon  iiivi->ii;;Mioii . 
turned  out  to  Ih-  mnde  bj  thr  aetlon  of  ilie  lanil*  of 

the  «-i»Iior»'  iimlpr  iho  iiitliii^rif<-  of  tlift  wiinln. 

Sir.  Il.itlM^r  «xhibilu<l  it  copper  cuirtMie)  iist'il  bj  tli« 
ll^kiilah  Indian*.  It  nu  a  ihlii  plate  uf  worlicJ  cup- 
per In  the  (hnpc  of  an  me-hejul,  with  n  hole  at  i-jcU 
end,  and  »oinn  n^iDArbahtc  groorlnE*.  It*  ralii«  vn» 
mtimairj  at  two  d^iHars.  They  range  in  sitr  Irvin 
oai*  inch  to  two  foeU 


XOTES  ASD  NEWS. 

TiiK  (ollovlnit  I*  a  coinplet4;  llil  of  iIir  papers  n<nil 
at  ih«  iiterlltiz  uf  the  SntlonMl  Houileniy  (.'f  »<'i«noex, 
April  IIV-IS:  —  G,  K.  Gilbert.  The  sanifienoy  of  terrts- 
Irlal  rotation  todcflect  tivcr-coiirJe«;  T.  Sterry  limit. 
The  origin  of  cryiila!tln<i  nwic*;  Simon  Xen-Roinb,  On 
the  phot<i|[r)i[>!iii  of  ilio  transit  ot  V«niis  t^kvn  sa  th« 
Lick  ubwrvatory :  A.  K,  Vrrrill,  Zuuto^ieal  resiilla  ot 
iliQdeep4eaiIretlgiiiu:exi<c(liiiunof  the  U.S.  lish-com- 
miiiion  s^cAiner  Alluirou:  Int  Itoroarn,  Th«  qunnli- 
tatli'n  nttmatlon  o(  rjtrlii>n  In  onllnary  phrKphorim ; 
KeductiOD  of  halu^oii  derivatives  ot  earl>un  eoin- 
pounda:  Ella*  Lootnis,  neduciioii  of  bitrDmetrlc  ob' 
•crvatlona  to  wa-level:  C.  S.  IVIrcn,  The  utiiily  of 
Gamp]ir*tiv«  blof^raphy:  C.  $.  Peirce  aod  (by  lnvlt«- 
Uou)  J.  JaAlrow,  Wlieilier  there  i»  a  minimiiiu  per- 
ceptible diAerence  of  vcnirallon:  S.  P.  Latiglry.  Tlie 
cliirscl«r  nf  the  licat  nidlatod  frotn  the  aoll :  J.  E. 
llllKaril,  On  Tlie  depth  of  iho  we»i«rii  part  of  the  Al- 
laiitie  Ocean  and  Gulf  of  Mexico,  with  an  exhibilluii 
of  &  relief  model ;  On  llie  relafive  levels  of  the  wekl^ 
em  port  of  the  Atl»ntl<?  Urean  anil  Gulf  of  M«xlcn 
villi  rvipfel.  to  the  Onit  Mreatu;  Acciiuiit  of  lomt^ 
rcc«nl  pendiilniiieKperimeuta  indiircreut  jmrtaol  the 
world,  uiade  in  eimnectiun  with  the  U.S.  coatt  and 
geodetic  tiirrey:  B.  I).  Cope,  On  the  M.nii'tur«  mnH 
aHlnltles  of  Dldyin<idii*,  a  *till  livlni  neniii  of  iharka 
ot  thflcarlxinlferoiit  period;  On  the  North- A  merlon 
•peelea  of  mutodon:  Theo.  Gill  mid  (by  inviI»tionJ 
John  A.  It)-der,  The  charaelerlttlcK  of  the  Isomer- 
oQ*  flKhA*:  On  Uif>  cUMiUcMloD  ot  the  apodal  U«Ii<» : 
Theo.  Ulll,  On  the  ichthyological  peciiharitit-s  of  tli« 
baawliau  naixa:  Georsc  F.  lUrber.  On  tlie  Frttu 
velenlum  eell;  Oo  a  lantvni  voltniMer:  Gcon[«  J. 
Ilmah,  On  (lie  occtirretiec  of  loercuiY  in  native  ■silver 


from  IjiWe  Superior:  II.  .K.  Rowlstid.  IVogreM  in 
niHkine  a  new  phmogriph  ot  the  sjieelruin ;  II.  Sllll- 
min.  On  the  B^i-leuee  of  tin  ore  In  th«  oldt.'r  riicle* 
of  the  Blue  Ilidse :  H-  M.  Paul  [hy  Invilnlion).  The 
Krakatna  ntmoiphcric  waves,  »nd  the  qnestlcm  of  a 
connefllon  between  baromnlrie  pressure  Dii^t  almo*- 
pherlc  eirelrieily :  John  .S.  Billings.  Memoraii-lum  oir 
eoinpoiUe  photographs  in  cr*nloIiigy:  A.  W.  Wrijiht. 
Some  experiments  npoli  the  sjieotra  of  oxygen :  Elll' 
OH  Cone*.  l.>h  till?  application  of  triuomlsl  nomen- 
elatnre  tu  »jok'Ky:  E,  .M.  GalUiidct  (by  invittitloiO, 
Some  recent  results  of  the  orvl  and  nural  teaching  of 
the  deaf,  tinder  the  pomliined  tysl^u:  ¥.  W.  Plarke, 
(Ijy  Invitation),  Jade  Implements  from -Vlaslfa:  Henry 
L.  A blHjt,  "Recent  profire**  In  nleetiica!  foies:  J.  S. 
Dlller  (by  invitJiUonl.Tlie  rolewtilc  sand  irliieh  fell 
at  Uiialathka,  Oct.  20,  1883,  and  aonie  connlderatlon* 
coneei'iiine  it*  cninpofttlon.  Tlie  followins  bioicrapltl- 
cal  iiuliuea  of  deceased  m^mbrra  verc  also  read :  ot 
Gem.  G,  K.  Warren,  by  II.  L,  Abbot;  at  Professor 
Stcpheti  Alexander.  b>-  C.  A.  Voune;  of  Ilr.  J.  Lftw- 
renco  Smith,  by  B.  Slllimnn;  and  of  Mt.  John  L. 
LeCouie,  by  S.  U.  Scndder. 

—  Tornado  elrculor  sxl.,  Juat  lisued  by  (h«  slgnttl- 
serviiv,  aceompanle*  a  second  aeriea  of  preliminary 
toriiado-cliarl«, showing  tli« local atorms of  Mitreh  It. 
In  their  relation  to  broad  cyclonic  circulation  of  the 
Mine  date.  Eight  tornndo-t racks  are  mapped,  —  orie 
hi  aoulhern  Illinois,  one  In  renlrnl  Keniiiehy.  the  rMt 
in  MlKFiHiipiii  iiid  Aiabama,  —  all  occurring  between 
Iiro  iini]  seven  in  the  itfiernooD.  Their  .'ktilttidenllh 
rcgni-d  to  the  centre  of  low  ptewure  U  inuoli  the  ^ame 
as  wa*  iliown  (or  the  lornadoei  of  Feb.  IP.  They 
are  from  seven  hnn<1r«d  lo  a  ihonsand  miles  »onth 
by  eist  of  the  cyclone  eeiilre,  within  the  arcant  warm 
southerly  witids,  and  just  i-nit  of  llie  area  of  cool 
north- westerly  winds;  the  two  being  separated  by 
urMiK  tbenniil  gra.llent«.  'ITinre  were  live  persons 
killed  and  fifty  wounded  by  tlie»c  loniailopa.  The  lAm 
would  have  been  much  more  severe,  had  not  the 
people  Kccretcd  themselve*  [n  cellars  and  'dniE-oata* 
on  tlia  approach  ot  thn  MormtL  A  more  detalleO 
Ktudy  i«  peomtMil  at  a  laT«r  diU^. 

—  Dr.  G.  Stanley  Hall,  lUe  wcll-knovn  writer  and 
lectuicr  on  phllosophloil  and  edacatlmal  subjeeli, 
liu  l«cii  appoliileil  profcator  ot  ptrelialogy  and  peda- 
gogics in  the  JidinHlIo|)kintui]ii«rslty.  Dr.  Ilall  w;ia 
Sraduati-d  nt  Williams  college,  and  at  a  later  day  rv- 
celved  the  degree  of  doctor  of  philoiopliy  fivm  Il-w- 
vatd  college,  Hiid  afterward  prosecuted  )ili  studies  In 
Germany  under  Ludwig  and  Wundl.  His  lecture* 
have  been  sought  tor  In  many  eollegea,  and  hi*  co- 
oper.ttlon  In  educational  assocSnilona  Iim  been  hlshljr 
prized.  Uu  has  written  for  the  /ViHreho)  review, 
Afind,  The  nation,  and  other  periodical*;  and  tnany 
ot  his  [lapcrs  were  coUcettd  and  publinhed  in  a  sepa- 
rate volume.  He  la  now  enjiajed  In  a  prolonsoil 
inquiry  r«)peclin]E  the  edueilioii  of  younn  chlldreB, 
from  which  important  iveulls  are  anlicljiated.  He 
Is  a  man  of  unuiiul  apiltiids  and  training;  and  hU 
(rionils  believe  that  In  tbn  chair  to  whkh  ho  is  now 
apiMiinted  he  will  exerclf e  a  atronff  Inflncneefor  goodf 
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boili  In  promotins  tba  tliiily  of  ilie  mind,  and  In  ihc 
tralalii^  ot  yotinu  bi«u  to  b«  ttavken  hi  i:i>t)«i[C»  itnd 
liigU  BdiuulH.  Uv  hn*  also  liecii  ducpljr  «iip>K'-''1  !n 
pijrcbci-pbjili:  rnicnrclir*,  DDoii  to  be  piibllibcil.  Coii- 
i«nlimt  ronnit  an<l  riiiuliln  iipijaralus  tor  ilili  work 
have  bepu  iiraviUt'il  by  Ihu  uuivunity. 

—  Dr.  William  II.  W'Ich.  A  grailnalr.  inart*  of  Yak 
culb'^i-,  and  in  niediciiie  uf  t1i«  Cdlcgv  of  pliysk-iaul 
and  (Urinous  in  New  York,  lias  been  apptilnitd  pro- 
reMorof  palliolo^lnlbpnirdlcal  faculty  111  llic  Juhni 
Bopklnn  unlv«r*ily.  Dr.  Wvlcli  i»  iinn'  pallinloKlKt 
iu  tLv  Bellevne  luvdk-al  culli.-u«  In  Xcw  Yurk.  U« 
liM  sivi:"  ovidi-'iii'i!  of  bis  nbilii)-  lu  ivu  ijidt'ppiiilcnl 
Invullcstor  anil  Ri  a  tklitiil  loarhnr;  nnd.  In  nonncc. 
Ituu  with  Ibe  Ji>lin«  Ilu[ikiii»  boipllnl  ami  unlvnr«ily, 
lie  viU  liave  .111  mt^ellurit  opportiiiilt)  to  ailvnncv  Ibi 

tClciK'R  to  Wblcb  hR  1*  dnVOKHl. 

—  Amons  m:nntctinirlbiiUonxt<ilnvprtebraU-pnl«- 
oii[irlii|iy,  wc  nuI0  Bulletin  No.  'J  »r  ibr  IlllnoU  »late 
musetiin  of  iihCutM  liUlury  at  Sprincfitid.  In  wblch 
two  new  »pcpip>  of  Criwtncca,  fifty-one  of  MoIIuscb, 
atid  three  of  Crluohlca  frnni  ilm  i-nrbonifrii^ui  formu- 
tiuD,  *,n  deicribed  by  Prof.  A.  II.  Worthon.  Sboiild 
the  publication  of  a  nuppli'iueulnry  vuluiui<  of  lTi«  re- 
port* of  the  gi'ologicnl  surrey  of  tlie  stalt  b*  aulbor- 
liml  by  tli4l  Irglslalurc,  Ibc  *peclM  now  dorrlbrd  will 
be  fully  liluslraTod.  HeaiiwMI»  lh«  typical  tpncl- 
mens  liare  been  placed  on  esliibltloti  in  ibe  >lkte 
tnuMum. 

—A  notice  of  some  new  fpecio  of  prtmnrdlal  fo»- 
ail*  in  Ilie  collevliou  of  tbe  Arnurlcin  niii*oum  of 
natuntl  history.  New  York,  willi  remarks  on  ipeciM 
prcTloiiily  known,  iiy  Mr.  Jt.  P.  Wliitrield.  appear* 
ill  Bulleiin  No.  0  ot  the  iiiuicum.  TIii-m:  otgdiilnma 
•rv  cliieU;  Uraclitopoda  And  Crustacea,  and  are  lllus- 
Iiated  by  two  excellent  plalM. 

—  Tlie  recent  eeoloKical  work  ot  ilie  New  Jersoy 
mirrey  liiis  been  cbielly  in  connection  wltii  the  cretA- 
eroiM  fonnntioni,  Ibe  tul«iaii  wulls  that  Ibey  fred 
a1i>nx  l.hn  cniut,  and  the  nrritallliic  rncki  niid  ttieir 
Iron  oret.  Tb*  (lowing  well  at  0>'e.in  Grove  now 
ficlda  a  daily  supply  uf  «lit>'  IbuuHitn't  Bailout  «f 
sparkling,  pure  water,  from  11  dcplb  of  about  four 
bundreil  f«el,  or  within  twenty  foci  of  the  estimate. 
bated  on  dip  of  alraia,  kIv"  ^J  'bo  survey  In  ISiS. 
A  second  succi'Mful  well  lias  been  lately  borvd  in  ilie 
sntne  place.  Tbe  dniiiia^  of  tbe  UrcHl  uieadou'i.  in 
Warnii  county,  a  wotk  rceoinmcnded  by  ibe  mrvcy. 
canliaaes  t«  »how  lis  rfflRirncv;  ordinary  r.tlns  are 
quickly  carried  oft;  llio  aninninat  and  mlainialk  dls- 
ca*es,  fonnerly  so  luucb  dreaded  in  lu  uuigbl>ur- 
Itood,  ba»c  disappeared;  and  llie  wa*te  sivump-land. 
wTi'rrver  brought  into  cultlTailnn,  shows  .tdecldeil 
superiority  over  tlir  nurrnundin);  high  gronnd.  Kvl- 
il«uc«  is  ^ven  to  abuw  Ihi'  inlrnslve  origin  uf  the 
triiisalc  trap-sbecls ot  ilie  Waicbun;;  (Newark)  Moun- 
lalna;  and  tbi^lr  crcscentic  outline  Is  said  tube  "siii-li 
a»  would  be  expected  from  a  vertical  force  pretsing 
against  an  inclined  stratum  of  rock.''  Profeuor  Ntiw- 
borry  has  nearly  completed  hU  monograph  on  the 
triualc  Btbos,  and  Professor  Wbit&vid  Is  at  work  on 
tbo  invert^rsl*  (ostlls  of  ibe  New  Jersey  crclaceoiis. 


—The  annual  wpori  ot  tbe  |i:eol<>K>cal  survey  of 
New  Jersey,  by  PtvtuMut  George  H.  t'ook,  was  re- 
cently published,  and  shows  llic  same  caret ol  and  BUC' 
ctBstui  admiuisiralion  of  tbe  surrey  that  boa  b«en 
diaraeteristle  of  tl  tor  a«vural  y«arv  past.  In  spile  of 
Ibe  rery  llmllMl  cqm,  —  "  the  expenses  of  tbe  survey 
are  kepi  sirlclly  wllhin  Ibn  annual  appropriation  of 
$8,000,"  —  v&luiible  and  effective  work  is  steadily  ac- 
compllslicd.  The  most  otmsiderable  iinderlaking  at 
pn-.s«nt  Is  the  topoKrapblca)  survey  of  Ibe  state,  in 
cliansoot  Mr.  C.  0.  Vennoule^  ,Tho  primary  stations, 
shown  lu  tlMOccuinpaiij'iDgiflguro  by  n  small  triangle. 


are  provided  by  the  tJ,  S,  coaal-siiriey,  and  are  now 
iienrly  cotnpleled.  Tlie  plan  of  final  publication  of 
ilie  *Uil«  mnp  In  wvoiilccn  sheets  Is  also  shown. 
Tbey  will  be  on  a  «cal«  uf  one  Inch  to  a  mile,  wllli 
r  on  [ours  every  tnenly  feet  in  the  liilly  districts  uf  the 
norib,  and  every  ten  feel  In  the  sniaoih«r  country 
farllior  soutb.  Thn  iiiineys  over  the  roughest  anil 
most  difllcultpnrtot  the  suie are  now  Hulslied;  and, 
although  half  ttie  total  area  is  no)  yet  covered,  it  is 
said  tliat  more  than  halt  the  tabor  U  done.  The 
stale'*  area  Is  cftlmatrd  to  be  T.ATii  square  mile*.  Of 
this,  1,116  ai|usra  miles  wenisnrveyml  last  year,  giv- 
ing a  tabil  of  2,&S6.  I,S93  M|iiar«'  milf's  havr  been 
mapped,  and  l.iSOl  engraved.  When  couipleled,  there 
will  ba  prepnrrd.  also,  a  general  map.  on  a  scale  of 
five  inches  to  a  ndle,  ot  ibc  whole  slate.  This  will 
Iw   printed  on  a  sheet  twenty-four  by   thlrly-four 
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inches,  uaifonn  with  the  MveniMn  »Ui«rs:  kod  Kew 
Jenejr  will  tbvn  tiaro,  beyond  conipiitbon,  lh«  ftnMt 
niAp  of  «ny  (Catc  In  ihe  coiintrjr. 

—  Beports  (ivni  Mciml  nniolUon.  CiliforniB.  »*j 
that  IbU  liu  b«rii  I!ir  moit  itflrniy  winter  known 
•tncs  i>li»:ertiitoii»  w«re  hpRun  ai  lh«  Lick  ohienrn- 
tory,  Tlii^  bkd  ii«xilier  'lid  not  brgin  till  su  late  lit 
J&nuary  tliat  a  drotight  In  Calirornin  wu  fi-arvc) ;  bul 
therfl  liavp  been  forljr  Iriche*  of  r«in  »n(l  melted  iitniw 
up  to  April  4,  .ind  al  Ihni  dale  lhi>  moiintnin  w>« 
(OT*reJ  with  two  f*et  of  tiiiow.  Tbe  »iiMiionn'lpr 
cup*  wore  blown  uway,  with  llic  wind-giiuge  Indicat- 
ing lixtj-flTe  milei  per  Iiour.  Tlie  lowest  imnpera- 
turewft«-f-lS°;Miil  atlIi!*tainperatuni«utililo,wnCcr 
did  not  tnwse  wllbiii  tlie  uncompleted  buildlngi. 

—  A  conimunlciiiinn  from  A.  W.  HowSttof  01pp»- 
Isiid.  Ticturiii.  ilHlfH  lliut  bv  is  en^ai;cit  In  prv- 
p»riiig  an  aceuunt  of  Ihi'  ceremonies  practised  by 
thn  Anitrollan  Aborigine*  in  the  iniilitloti  of  Ibeir 
youllm  to  Ihe  prIcllegQ  of  manhood.  Ilchiu  TRccintly 
had  an  0]>portiiiiJiy  of  witne>>sluf:  miuif  of  ib«(ie  vvtf- 
■nonie*.  never  iKfore  prtiL'liied  in  lliu  pttfMiic«  of 
white  men. 

—  Mr.  J.  Park  Uarrituu  ivrilos  to  the  editor  of 
The  academy  eoneeniing  Saxun  auiniiiils,  a»  follows: 
"The  cxlfunc  rariij-  of  tioxon  suii-dinti.  or,  ptrhnpx. 
Ills  pniielty  of  dlnln  itiat  linTe  bcrii  rccogiilxed  a« 
auch.  will  ruuder  tlie  di*cotery  of  an  example  In 
Daglingworlh  cliurch,  nuar  CiteiKSBIer.  of  soin«  In- 
terest to  antiquaries.  In  tliU  enie  there  can  be  no 
iloiibl.  Iliat  llio  dial  U  coeval  with  ihc  church,  wlile.h 
ba*  been  pronouuceii  by  several  of  our  bu>t  .iiiihuri- 
Uea  lo  be  Saxoii.  A*  Ul  other  equally  early  exaTiipIut, 
the  Qvc  principal  hour*  ore  markeil  on  the  stone,  and 
the  dial  la  placed  over  the  loiitb  iloorwny.  At  Dos* 
linfiu'iirlb  It  baa  bevu  n«tl  protected  by  a  porcli  of 
•Diucwlial  later  dat«.  I  hope  tbat  ilili  iioLiL'6  may 
lead  to  a  careful  exaiuinnllon  ot  the  walls  of  other 
early  dnirches," 

—  Jean  RaplUtc  Dumni.  the  eminent  French 
chemisl,  and  lender  of  llie  t'reuph  nciulemy,  died 
April  11,  at  the  age  of  eighly'fuur.  Ue  wn*  born 
at  Alals,  G!ir>l.  His  early  acleutinc  ediicntiuii  wan  hi 
thealudy  of  iiliarmacy  Iniili  niiUvc  vlllafic,  snd,  later, 
in  Genera-  At  the  ime  of  iwvrity-one  he  found  his 
way  to  I'arls,  where  be  conliriueil  to  be  prominanl 
till  the  laat  year  of  his  life 

—  A  paper  on  Ibit  rlructure  and  fonnaliou  of  coaI, 
r*ml  by  Mr.  K.  Wetliered  before  the  Geological  bo- 
deiy  of  London,  Jdarch  &,  Is  an  -itlempt  to  ibow,  1", 
that  some  cuals  are  made  up  of  Fporn^  whlln  otliprv 
contain  few  or  no  sporet,  \hv»a  variatioiia  often  oc- 
curTrn;(  In  Iha  different  la^eri  of  Ihc  same  acftin  or 
bed ;  2°,  that  tbe  ^o-cillol  bituminous  coals  are  large- 
ly inaite  up  of  a  broon  amorphonii  substance,  or 
bitumen,  lo  the  formation  of  which  wood'tiwue  e«r- 
lainly  eontrlbiiied  much  more  Ihsii  spores.  In  au 
appendix  tu  thtt  paper,  by  frotesutr  Ilarker,  he  rv- 
fers  tlie  sporva  touud  in  tbe  oisls  to  tli<'  modnm 
Xenui  lio^tM,  and  su(;;e*ta  tor  Ihviu  the  generic  title 
IvoSioMm.  In  the  discuasion,  Mr.  Carrultiura  dla- 
•ented  ftom  Uie  view  that  the  conl-cparca  ar«  related 


to  Isoftea,  or  any  otber  form  of  submprsed  voKeti^ 
tlon.  bdievitig  tli«ni  to  belong  to  51i;illaria  and  Lepi- 
doiieiidron.  Crofcfaor  DawkUi*  agreed  with  Mr. 
Carrulh<r«,  and  al«n  followed  Profesior  Huxley  In 
holding  that  the  rvttiioua  or  bttuininoua  portion  of 
coal  la  chiefly  due  to  the  spores,  and  caTinol  be  d«- 
rlred  from  woody  tissue  by  ordinary  procew  of  decay. 
Similar  vl4twsw>>rerLxpreueil  hyMr.  Newton, Pral.  T. 
Rupert  Jones,  and  Ht.  liauerinan. 

—  The  niember«  of  the  .Sclenilllc  soelMyof  Indi- 
ana uiilvei-nily  are  giviui:  »|ieci.tl  atlenllon  to  tlw 
local  vertebrate  fauna,  and  to  the  llshea  rt-ccntly 
COll«Ct*d  at  Havana  and  Key  West,  which  arc  In  th« 
muMum  of  the  university. 

—  The  Knytntrr  for  March  SI  slates  that  Callle- 
tet,  so  well  known  in  coiLneciloii  with  the  II<|QefAG- 
lion  of  gate  has  cuuttracled  au  appanilu*  fur  tlie 
continuous  production  of  iniense  cold,  which  con- 
sist! of  n  cln<eil  tteel  I'yllnder  eonlnhilng  a  coll  of 
copper  pipe  which  prujocta  from  eacli  end  ot  tb« 
cylinder.  Two  copper  tabes  are  alao  screwed  Into 
the  cylinder;  and  one  of  these  comniunlcntes  with 
tlie  mercurial  plslon-punip  slmndy  ased  by  CalUetcl, 
while  the  other  receives  ibc  elhylrn«  wbHi  has  been 
compresBed  by  the  pump,  »u<J  cooled  by  niethyi  chlo- 
rate. Dy  this  arranixeuient  he  forms  a  circuit  In 
which  the  same  (|iiaiillty  of  etiiylciie  i<  repcalndly 
evaporated  in  tbe  ixippercoll,  producing  IntenMCoM, 
and  then  cuinpressecl  a:;Hlu  by  lbi>  pnnip  being  aof- 
ndcntly  cooled  with  nielbyl  chiuri'le.  and  ready  for 
evaporation  .ajcaln.  Tlilt  process  ^oei  on  as  long  as 
tlie  tucklu):  anil  conipi'ositig  pump*  are  worklii|[. 

—  Tlie  report  of  the  KnglUli  secretary  of  legation 
at  Rome,  coni-eruins  Tbe  new  national  library  Uiere, 
Is  given  at  knglli  in  the  Joimiut  '^f  tht  Sotitlg  qT 
arU  for  March  -iX.  Tbe  Italian govemineii I  ba«  tnjceu 
over  from  the  Jeiiilti  the  cclebiMcd  Collcglo  ronwDO 
and  Its  i>bs«rvatoi'y.  Various  ackntlAc  loclMle* 
have  Ihc'ir  rooms  mi  llie  ground' floor.  Tlie  firM  nnd 
second  floors  contain  Ihe  ancient  library,  foriaedy  In 
two  divlaliins,  one  oocestlble  only  to  tlie  prints.  A 
new  ball  kia  been  built  capable  ot  contatnlii|c  3,400 
Toluuie'i.  and  a  readioK-ruom  vapabl<>  uf  holding  two 
hundred  perauns.  With  the  addition  ot  the  cele- 
brated CaKanatcnic,  llie  riehesi  ancient  public  llbnuy 
111  Kouie,  the  Victor  luiiuanwt  Insilluto  has»piic«  for 
1.000,000  work*.  It  tviM  MS  if  the  mo^iki  had  made 
no  luldilioni  to  llie  library  fur  nearly  a  century,  and 
t1i«  Arst  ihliiit  to  which  the  resourcee  ot  tlM  library 
liod  lobe  applied  was  ihe  purchato  of  moAom  claa- 
sics,  abahipenre,  (Joc^ihe.  etc. :  tbe  coDeciiuns  Didot. 
Kacbette,  nuil  Itrockhatui  hare  be«n  purdiawd. 
From  Sovemlwr,  IIWI,  to  Novenbi-t,  I88£,  Uitr* 
were  4.504  Bcietititic  works  bnugbt,  while  th*  goitta- 
ment  oflieiaia  sent  hi  I'l.lfO  jMinphk-l*  and  olhcr 
dorumenls.  The  library  Is  open  trona  nine  o'clock 
until  Ihtve.  and  In  winter  it  Is  open  In  the  even- 
ing from  seven  o'clock  until  ten. 

—  Dr.  A.  It.  Grillllhs,  who  ha«  for  some  time  been 
devoting  bis  llroc  lo  Ibe  atudy  of  the  <iriKin  ot  petnv 
leuin,  and  ajlvneates  the  organic  view,  wrttca  to 
Chemital  »eie«  that  he  ha*  found  phenol  in  tho  «I< 
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lrrftT««,  and  «nn««  of  Pfniis  sjlvcnri*,  — ■  illtcowrjr 
vliieli  bu  llius  oiiiiectt  willi  Ibe  rvHulla  uf  bis  iiivev- 
tisalioDi  on  Ihc  flora  nf  ilis  carlMiniferouB  piriui): 
"  Tilting  into  canalilnralioii  Ih«  fivrt  that  aolid  pantf- 
flnc  U  totiDil  In  petroleum  and  1%  aUn  founil  In  rati, 
ftiitl  (ruRi  luy  own  wurk.  Ibsc  pbeiiul  rxMii  iii  nnus 
Bjrtmlris  aod  hai  been  (utiiid  by  othi.-r!i  in  t^nal  which 
I*  prrxluccd  l>y  tlio  dci^omponlUnn  nf  a  flora  coii- 
lalnlng  niimirniii  Kl]{»ntli^  >'onircnio  nllird  lo  niiui, 
ami  lliHl  piritrolvuui  contains  plii^nul,  nciil  «ac1i  |l.«., 
petrolt'uni  and  coal)  Limiains  a  number  of  liydro- 
carboni  cuniroon  to  bolb,  1  am  Ini^lliicd  to  tbinlc  tbat 
Ibo  balanos  of  evldi^ncc  i*  tn  favor  of  lh«  hy^lhi^ln 
iliat  p<?lr«l<>urn  baa  beoii  pro<hic«d  In  nature  tntiu  a 
Tcgelable  source  in  Ibu  inlrriur  of  thi?  globe.  Of 
CQUr»c,  iberi!  can  be  no  practical  or  direct  erldcnci! 
n«  to  Ilic  origin  of  pctrolfiini ;  liicrnfore  '  theories  am 
Ili0  only  lipbia  wiili  wljlcli  wo  can  penfirate  llie 
ubscurity  of  Ibtf  linkituirDi  and  Ibcy  aru  to  bv  valuti) 
just  as  far  OS  ibcy  Illuminate  our  pnth.'  In  con- 
rliislon.  I  lliink  Ibnt  tliU  is  a  cnnncctlng-lliik  between 
lb*  old  pln<i  and  fir  fon-sla  of  bj-gone  ages,  and  lh« 
origin  ul  p«troleutu  In  natnre." 

—The  new  Engll-h  dicilonaryof  the  FlilloIosIeU 
Kocl'ty,  edited  by  Dr.  Murray,  and  pronoiinei?d  by 
Mr.  FumliAll  Ui  be  thr  liosi  dictionary  of  any  lan- 
giUKi-,  has  only  rra'.'lieil  (lie  wonl  ant,  and  nobody 
knows  wlicu  tlie  cud  of  tbe  alphabet  will  come:  but 
part  I.  RiTes  a  clear  indication  of  the  plan  on  which 
tlif  work  I*  to  jirocond,  anil  shows  tlint  scholars  in 
all  iIcpHrtiDHrita,  and  not  philoloj^lttit  aloii«,  arc  lu 
bo  beiielited  by  Its  publication.  Indeed,  tlie  construc- 
tion of  this  dictionary  liat  been  governed  by  the 
sci«nilfle  ineihod.  Tbe  nnthom  began  by  observing 
•nd  oollecllne  facta,  ilien  proceeded  M  ctastiFy  Ihvui, 
and  then  lu  asovrtiiin  nliat  was  lsu>:lil  by  ilie  (acta. 
Thrco  and  a  half  million  cltaiions  were  mode  by 
iblrtcon  hnndred  renileni.  .\mong  Ihn  coltnbonilors 
wet*  iitatiy  American*,  led  Iry  Prof.  F,  A.  March. 
Iter.  Dr.  f icrson  of  Iowa  si^nl  tiity  tliouiand  qiiola- 
ttoTis.  From  »ueh  rcsourcr*.  added  to  lUote  already 
al  (mimnand  In  Ttlehnrdnon,  and  other  )[«nfral  die- 
lioiiaiiM,  and  In  tlw  ipaclal  clOMarles  of  Uio  IUbl«, 
ShakHpearo,  Milton,  Pope,  tic.,  U  baa  been  possible 
to  determine  llie  history  of  alitiosi  every  word.  It  Is 
curious  to  ohserre  bow  ■omclimcs  tbe  counr  ha* 
been  upw.ird  from  Ibe  InngutiBC  of  common  lltu  to 
thatof  alisiract  phil'>*«i>by;  at  olber  ttnies  Ihe  vvnl 
goes  doiru  in  rvsfectabilily  like  a  drunlard,  and 
brcomrs  po>itively  rulgar.  Indeed.  Ibe  differentiation 
of  iTOtUa  rencmble*  llie  development  of  living  being*: 
frwii  Tery  simple  germ*,  very  complex  orKStiisoi*  »rv 
evolved.  T1i«  'form-history'  of  a  word  Is  what  th« 
editor  calls  lu  niorphoTogy,  and  includo  a  diicuulon 
of  tbe  derivation,  phonetic  duuises,  corruption,  t)b*t>- 
lescenee.  revival,  etc. 

Id  order  to  wbri  iho  afpnilie  of  those  readers  of 
Science  who  may  not  haT«  bad  au  opportunity  to 
eoUBiinc  Ibis  masterly  introduction,  ne  shall  cuti  a 
(«w  oxample*,  taken  almotl  at  random,  of  the  moil« 
of  treaimenl  wfaldi  I>r.  Murray  -inil  his  ooadjulors 
have  folk>w«d.  Almcst  e»«ry  psge  will  give  us  ioter- 
Mtlng  malertal.     A  ^ood  many  nutheinaticlaiis  who 


k-naw  ihM  'al0«bt»'  t*  an  Araldc  lorm  will  be  nir- 
pria«id  to  Ibid,  thai,  so  far  as  can  he  a>ct^rlajned,  It  came 
into  Englisli  UMt  Orst  (as  early  as  1^41)  in  Ihe  lenae  of 
re.integrating  broken  bone*,  »o  thai  an  algebraiit  or 
algobrlita  was  'a  bi>ne-(«tl«r,'  tad  ten  yean  later  (in 
1M1),  In  tbe  MRMof  Iho  scieiie*  of  'redintegration,* 
or  equation,  tli«  matheniHlical  icnie  which  alone  rn> 
Dialni  current.  The  historical  tti«  of  another  Arabic 
wonl,  'alcohol,'  is  ilkcirtsn  Inlrrenllni;.  Its  Hrnt  re- 
coitlcd  appearance  lo  English  is  lu  IA43,  nhen  it 
ineaut  any  fine  Impalpable  jwwder  produced  by  sub- 
limation, aa  alcohol  of  sulphur;  and  hence  it  nas 
applied  to  fluids,  an  euence  or  *plHi  obtained  by  dis- 
tillation, OS  aleohid  ol  nln«,  and  s>i  ultimately  to  an 
«xt«n»We  das*  of  coinpottnd»  of  tlic  satnn  type  a* 
spirit  of  wine,  some  of  which,  far  from  being  volatile, 
are  not  even  liquid.  The  very  convenient  iclcntitle 
group  of  'actinic '  word*  appear*  to  have  been  iiilro- 
dnceil  by  i>lr  .1.  Ilemeliel,  who  inrejiled  an  Instiu- 
avtil,  which  he  calleil  an  aclinomclei-,  for  lUEosurliiu 
tbe  inteiiiiiy  of  the  sun's  heallng.rays,  dtscdbeil  by 
bini  In  IS^J.  Morn  than  a  score  of  words  cijiuologi- 
calty  related  lo  (his  are  now  In  sciciitlQe  ute.  Uy 
and  by  wu  may  e.ipecl  a  like  niultlplieatlou  from 
•  bolometer.'  which  i'rnfciior  I.nngley  has  set  In  nio- 
tlovr.  ■Agiiosllc"  I*  traced  loa  siijojeslionof  llualey's 
at  K.  meeting  of  tbe  Metaphysical  society  of  Loudon 
in  1S(I9,  and  he  liad  In  mind  the  allar  rrterrcd  to  by 
St,  Paul  as  erected  •  to  Ihc  unknown  God.'  Th»  Urst 
use  of  the  term  In  print  may  be  found  in  tlie  Spettn- 
tor  for  Jan.  'JC,  tiSTU.  '  Agnnslicism '  followed  natu- 
rally a  fewmuntlis  later.  *  Aui'  and  'emnvt'  have  a 
common  ancestry  In  tile  West  .Saxon  aemtft.  In  one 
fonii  or  another,  they  have  been  known  to  our  Ian- 
giiAgo  stnoo  the  year  Kioti.  '  AluminiuRi '  flnt  cane 
Into  nso  Id  the  funn  'nluiulum,'  which  Sir  Hum- 
phry Davy  emplojed  in  ISJS,  l",>ur  jears  later  h« 
spoke  of  'aluminum.'  not  yet  obtained  in  a  perfectly 
tree  state;  nni!  very  tjulcklyihe  QuaTterly  rrrfew  sub- 
slitnied  *aUuniuliini' for  Its  less  classical  predecessor, 
and  tills  is  (lie  form  now  commonly  adopted.  The 
biography  of  'academy'  is  of  Interest.  Caxton  used 
the  form  'aebadomyo'  In  U7<,  referring  lo  Plato's 
dw^^lllng:  bill  It  was  almost  a  century  later  (151II, 
1&^)  when  it  began  to  be  uted  as  the  name  of  a 
muderu  seat  of  learning.  Perhapa  It  came  to  E&^. 
laitd  from  Geneva,  where  a  protectant  founrlation 
took  the  name  of  aa  '  academy.'  to  be  distiiiguishci) 
from  the  eccletliulical  '  universily."  I'oward  the  end 
of  the  sevenieenlli  century  (he  Koial  academy  of 
sdencci  in  Pari*  no*  talked  about  in  I.oiuIoil;  aud 
in  n€8  an  academy  of  line  an*,  that  which  is  now  In 
Luuilou  IA4  Academy,  nai  founded.  The  .\mc-rtraii 
us«  of  'Madonlcal '  na  applying  in  an  undergrinliuie 
ctaaMcal  college.  In  distinction  from  a  scletilific  or 
prufestlonal  sclioul,  iloei  not  ai>pear  to  have  been 
noted. 

— Alabama  may  noir  be  said  lo  have  a  state  weather 
icrvl(!e.  As  now  organised,  there  Is  a  corps  of  twenty- 
two  observers  working  under  the  patronage  of  Ihn 
Btitte  coinmiMiouer  of  agriculture,  no  appropriatloti 
having  as  yet  been  made  by  Ihn  legislature.  Th« 
service  was  organized  In  February,  by  Dr.  P.  H.  Mell, 
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Jan..  of  Aubiim.  aii'I  nuu-  itsues  a  luviuthlr  bulUUii. 
[t  U  hoped,  that,  during  thu  next  kmsIoii  o(  ibe  legia- 
latiir*,  tbo  MTiicc  iniiy  be  pUetd  on  r  peniiAtient 

—The  M&tMCliiuctii  cli.irliablo  in«rh)LiiJe  lusocU- 
Unn  ■nnouiicu*  itft  ntl«»ii1li  «liibUiun  to  c>|>«ii  in 
StpWiDber,  1881,  and  to  eonliiitie  for  not  longer  than 
uu  week*. 

—  IVofeator  Anjcolo  H«U|>rlri  bi^nitn  a  ri'iinn  nt 
ntlf^en  leclurrt  on  gsoloj-y,  hyfore  Ihf  Ti-achers"  In- 
uUuii' of  Philaih-Iphla.  in  tlic  hnll  of  the  Airadtmy 
of  iiiilur»l  fclflncrj,  IVcitnnnilaj,  April  :;il. 

—  Tlie  Otiswn  ttnM-nniiirallilt'  rtiih,  which  (or  five 
ycNrahaabePTi»ii)tflK*(i  in  diivdlopiriji;  ttic  ii.tuiral  ht«- 
Inry  of  thnl  djitrirt.  hus  imued  a  tirculnr  calling  at- 
lenllon  to  Iti  ■iicrru  In  llin  pail,  and  urging  it) 
meniben  ■ud  otbcr*  to  «tlll  ipvnlrr  iiiortlonii.  The 
rxcunions  tli«  toiniii^  Boatiua  arv  expnrl^  to  bo  <if 
«ajicclBl  Inlrivit,  and  Uirou}:b  Iherii  It  U  hoiwil  tbat 
miinir  may  be  rnllcnd  to  b«lp  In  tlie  iialentlflR  work. 
Obicruatiuua  u(  tlio  mi  arm  loin  of  biida  arc  eappi^lnl- 
ly  calleit  for. 

—  What  a  blon  U  wiiuld  bt<  to  liiti  »ciriiilllc  fnriuvr, 
i(  it  sbnnid  be  prated  that  ttic  Ohio  Ilouils  an-  due  lo 
MUM  eileut  to  the  Urge  amoniil  of  drnrnagv-pipe 
ftiid  ilitcbeB  whkli  h.ivn  licpn  Inlrwliiced  of  lain  years! 
A  wilMr  in  the  Xew-Yvrk  hrrald  \\T\t«i  tlia  farnter'  to 
turn  llw-lr  back*  on  ihf  drain-llle  deiiler.  atid  dwolu 
their  eoenclB)  to  deep  ploughing,  that  t)ie  ruin  mtxy 
I  be  bellur  be  abiorltcd. 

—The  Mitiionari;  litT'jfd  for  March  print*  the  fol- 
lowing account  from  Mr.  Giiiicic,  oiin  of  lis  Biia*ion- 
artuln.lniuin:  — 

No  luaiiT  how  eold  it  i».  «boes  are  Dul  nllowed  In 
lite  clea[i.  mnllrd  rooma  of  any  Japani'ie  hotel  or 
tlwrlling.  Slipiiera  ar^  prrmliii'd  a*  a  cnneriulnii  to 
the  foreigner.  After  inakici):  your  proHtraiioui  lo 
yourca.iier«,  the  proper  position  for  yourself  and  all 
fotrr  Company  i>  to  «lt  In  n  rln-le  about  ihc  bnuicr, 
while  tea  and  cake*  or  t-niiillea  are  pnaiei)  arniind. 
.\fl*r  the  tea  the  Inevitablti  pljn-,  eai-li  imIlililDiil 
carrj-ins  lil«  own.  i»  produted.  A  Tittle  pincb  of  ilry 
flni--eul,  half  Ibn  ilic  of  a  pea,  ii  presAed  Into  tlie  t»i- 
vniwopic  boul:  lh<i  ipinlleman  bends  forward  on  lili 
knee  with  tbe  luni:  pi|u^»lem  In  III*  rnoiiih.  Inuchm 
tfa*[dpe  to  a  lire  coal,  givet  a  tnek.  bloats  lit*  ebcekt 
for  *  inoroent  with  ibc  warm  smoke,  and  then  expels 
it  lu  two  ■ireaiin  from  hi>  noitrlli;  ■  aceond  whlR, 
then  wilb  a  ibarp  rap  of  lliR  pipe  on  lliv  (Ida  of  tbe 
brajiler,  or  of  a  boi  for  tbe  piitpi.'Se.  Ibe  ashes  urv  (rx- 
pelleil,  and  tin  la  ready  to  rejieat  the  dose,  or,  with  un 
air  of  «ali«fHCt1oti,  lueka  hli  pipe  bark  Into  his  belt. 
Each  member  of  th«  eirrle  Is  Uhely  to  n-pcat  tliis 
operatUin  (rain  five  to  fifteen  times  in  an  hour:  and 
jou,  t]i«  on*  abtlalner.  bare  the  full  benefit. 

Tliit  It  but  one  of  tli«  diaeoin forts.  Tbe  polite 
manner  of  sillinjc  —  tli«i  oaly  manner  ailmiislble  in 
rtflned  society  —  is  auolhet  and  fttrjr  great  one.  Your 
caller  Is  announced.  He  drops  on  bi*  baiidi  and 
knecB,  and  louche*  hi*  tonibnail  to  the  mat:  you  do 
theaame.    PerttapiA  atcood  bow,  and  you  aik  him 
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lo  be  suaieil:  niodvstly  be  sidisides  at  a  little  dis- 
tance lo  tbe  rear.  You  urge  bim  to  come  up  to  Cbc 
bratler  and  wann  bis  hHnds:  be  decline!!.  You 
urge  him  again,  ami  be  crawls  fornanl.  You  are 
seated;  all  are  fealvd.  Your  lnftl«p  and  Ibi'  lop  of 
j'uiiriiockiu^dorBlippL'rcd  feet  prcis  Ibe  floor,  while 
you  sit  iinck  (nil  welglii  upon  your  hrela  nnil  lite  u]v 
lunicd  lilies  of  your  foci,  nlih  yiiur  kll)^es  klralitlit 
before  you.  Yuii.or  your  Iravelling-compaiiloii,  paaa 
the  tcft  and  cake.  You  exchange  n  few  words  with 
yonr  caller,  pcrhap*  iqircad  the  palmi  of  your  cold  M 
hand*  over  tlie  tew  red  coal*,  mid  iry  to  look  *er«ii«  | 
and  composed.  If  you  are  an  average  foreigtier.  ^iid  ' 
not  of  the  louse-jointed  Icind.  about  (Ire  minuio  In 
this  position  i*  all  you  can  endure,  and  you  arc  tcndy 
to  exclaim,  '  Who  slioll  deliver  me  from  bomlajf  lo 
Japanese  et)i)ueile7'  Your  a>;otiy  Iwirays  itself  In 
your  face,  and  one  of  your  polile  visitors  begs  yoit  to 
unbend  and  stretch  out  your  feet.  Thankful  enoush, 
yoii  mlieve  yonr  aching  nnkic*  and  knee*  by  .lasumlng 
Ibe  attitude  of  tbe  Turk,  or  the  liawaiiaii,  on  tbe 
tnata.  Occasionally  tbe  bote! -keeper,  or  your  host, 
knowing  the  wrakneii  of  ibe  foreigner,  offers  yoii  a 
chair.  Qui  a>  vitlii  U  tbe  elTort  of  Ihe  man  In  .1  chair 
lu  be  sociable  with  tboaeun  the  mats  a*  for  a  inaii  on 
horseback  10  Identify  himeelf  wilh  a  compuny  of  fool- 
pns(enger».  Half  an  hour  of  enforced  etiduranen  of 
the  stnn.lnrd  poUto  poslllon  will  render  the  rlpo  for- 
oignvr  a)  Inine  iu>  a  foitndnrcl  bnrse.  The  once  flesE- 
ble  knee-joint  refuses  duty.  Bui  Ihen,  the  Japanese 
are  tbe  most  iralite  people  in  Ibe  world,  and  they  will 
pardon  any  utlltnile  in  one  whom  they  know  and  t«< 
apecl. 

—  We  learn  from  A'ature  that  a  Loudon  Tlmn  cor- 
leaiiondenl  writes  from  Iceland  that  report*  of  a  vol- 
canic eruption  In  the  interior  wore  cnnnnt  lui  y«Ar, 
and  were  toiindei)  on  peculiar  appearaitcra  of  th« 
sky,  and  especially  on  the  observation  from  some  of 
the  remote  inland  farms  of  colunina  of  araoke  or 
rapor  rising  In  tbe  far  dltlancc.  Nolblng  tteAntte 
has,  however,  bc-cn  nirerlnliieil  a*  to  tlieae  pbenomena. 
An  unuitualiy  i.'krite  nitniber  of  '>cleiil>fic  men,  —  geol- 
ogist*, bulanisle,  and  philologists.  —  chiefly  Ocrman 
and  Swediali.  visited  Iceland  laal  aummer,  bimI  tti- 
Tcsllgated  lis  atnicture,  flora,  and  langaa^;  anil  al 
present  Professor  Sopbus  Tromhok,  well  known  lu 
icieutllle  circle*  by  bl*  r«»ean'bas  as  to  tbe  aurora 
boreali*,  is  pursuinjc  Ibi-se  lutestigations  there,  ui4 
Intend*  to  remain  all  tlie  winter,  as,  from  the  clear, 
ne**  of  tbe  atmospbere  and  thn  frequency  and  bril- 
liancy of  the  aun>ra,  Icetaud  is  exceedingly  well  siilteil 
for  his  observBlious. 

—  Some  flKurc*  relallrn  to  tbe  effect  of  dlfleraBt 
forms  of  ariUIclal  iituttiinaiion  on  liealth  baro  n- 
cenlly  been  published  lu  tbe  Euglisli  SeJence  monU^. 
A  IjIIow  candle  ia  far  tlie  ao*t  nnhnallhy  agent, 
and  tbn  cl^iCtric  light  the  best.  The  Iteat  produced 
by  the  Incandetceut  lamp  Is  only  aboui  one-thlrtloUi 
of  that  produced  by  the  lallow  candle,  while  there  b 
no  carbonic  acid  or  water  produced  at  all.  It  it  stid, 
one  gas.jct  In  a  room  vltlalc*  tbe  air  u  tnucli  m  alx 
human  bclnsi  In  a  room. 
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COUMEST  AND  CRlTIC/SAf. 

Ai.i.  rri«iitla  or  KcicT)<,i>  aiitl  Icurniog  must 
i-finicsllf  hoiic  thnt  llwr  ilifllcultics  betwooD  the 
iHj:ii'il  of  innn.igcis  of  tho  Winchester  oltscr- 
vatory  of  Yalo  college,  and  the  observatoiy 
con)initt«e  of  the  cot-poratioa,  tvill  be  .tciUeil 
n'ilhoul  injury  lu  the  iiistitnlioii.  'Hk-  orgniti* 
xiitioii  (if  i.lii!  (ihvcrvntuiy  «^foin«  to  be  some- 
«h:xt  <<>m|>lcx.  Thp  corporation  of  tbc  college, 
in  irboGc  liands  the  supreme  pourei'  is  placed. 
tlDding  ilself  unable  lo  iimiiediulHy  or^nnixe 
the  cat3blUtin](.-nt.  ai>|Hiiul('it  n  board  of  man* 
agent,  among  n'lioin  wci'o  im-ludcd  PrnfcMurs 
l.yiunii,  Ncwtou,  and  l^omis,  to  ndvisc  mid 
rccoiDiDond  mcaiiiircs,  and  to  esectlte  ancli 
plaua  ae  should  be  approved  by  the  corpora- 
tion. Under  this  aiitliority,  Profesisor  Newton 
was  made  director  before  thii  funds  were  ttuT- 
flcient  toJuHtify  lliu  comptclioii  of  Ihc  organi> 
Kntion.  The  borologlcnl  and  tfaermomctric 
biircniis  were  cslabtisbcd  before  aoy  apijlijinocs 
for  aUronomicat  work  were  completed.  In 
the  mean  llnK,  a  1i«lioraeterof  lite  timl  diwH, 
indeed  tlic  Iai)(ust  aud  fiue.tL  ever  miulc,  Ua» 
hern  inociin-d,  nni]  airnngcmcnla  made  for  its 
use  by  a  skilful  n«tronoincr. 


The  present  difficulty  ««eni«  to  liavc  grown 
out  of  the  peculiar  |>osition  of  the  two  bureaus 
Kbove  mentioned,  which  gave  lUc  to  a  direr- 
gcoce  of  views  on  ihc  subject  of  their  rela- 
tions to  the  rest  of  the  eslabliabnient.  These 
burt'aiiH  have  done  excellent  ivoik  :u  testing 
thermnnict^^rx  and  time- pieces,  and  in  catling 
public  alienlion  to  llic  lack  of  pweision  in 
observations  of  temjx'raturc,  owing  to  defects 
in  thermometers.  Nolwilhslandinji  tlieir  pub- 
Ho  ulll!t,\',  the  board  of  managers  sftcm  to  haw 
coiisi<leR^  UiC  proi>ricty  of  their  jwrtuanent 
support  from  a  funil  designed  for  scientific 
research  as  open  to  question,  while  the  cui- 
poratioD  committee  desires  to  make  them  the 

X(i.W.-l«U. 


tDahi  feature  of  the  liutluition,  and,  indeed,  to 
take  Ibem  otit  of  tlic  control  of  the  dEf«ctof. 
This  committee  al«o  pro[>o»cs  to  abolish  the 
board  of  maii.-igcrs,  which  seems  to  imply  dis- 
satisfaction with  their  work,  and  to  organize 
tlic  observatory'  in  a  way  which  is  so  strongly 
diMpprored  by  the  boartl,  tliat  Professor  New- 
ton has  i«signMl  the  directnrHhip.  utid  at  least 
one  other  mcml>cr  hns  left  the  bonnl.  As  the 
details  of  the  plan  have  not  been  made  public, 
it  cannot  bo  made  the  subject  of  intelligent 
criticism  i  but  It  h  hardly  [wsaible  to  avoid 
the  irapn>«sion  that  the  authorities  of  the  col- 
lege are  not  «4ilTicietitly  alive  n>  the  neoesaity 
of  having  the  oljsenntory  iunna<2etl  by  some 
competent  and  n-sponsible  authority,  whether 
an  indlviduul  or  u  board. 

TiiK  recent  award  of  the  gold  mt'dal  of  the 
Itoyal  astronomicjil  society  to  .Mr.  A.  Aiiislic 
Common  of  Ealing,  Kng.,  reference  to  which 
is  made  in  aiioUier  column,  should  prove  a 
powerful  inuenlive  to  the  amateur  aalronomer ; 
and  the  remarks  ofthe  presidentof  the  society, 
Mr.  E.  J.  Stone,  in  in*  pn-scntalion  address, 
are  no  less  important  as  indicating  in  general 
the  way  in  which  the  amateur  shotikl  go  to 
work,  A  clear  conception  of  the  needs  of 
fwlronomy  in  some  si^eeiul  direction  should 
precede  all  efforts  to  jirovide  instrii mental 
means;  and  the  means  should  thus  be  suited 
to  the  ends  sought.  The  s|>ec>dy  fossilixing  of 
many  an  excellent  instrumental  outUt  might 
thus  l>e  forcjitalled.  The  professional  astrono- 
mer is  fi'i-<iuenlly  compelled  to  note  the  abso- 
lute in  comparability  of  work  douo  with  the 
costliness  and  variety  of  the  inslnimental  out- 
fit ;  which  means,  of  course,  that  »cienlifie 
work  of  rest  worth  is  achieved,  not  so  much  by 
the  telescoiw  a*  by  the  observer  who  stands 
beldnd  it.  And  it  is  worth  the  while,  in  this 
era  of  big  telescopes,  when  the  chief  in<)uiry 
relates  to  the  superior  limit  in  sixa  atlttinable. 
to  glance  backward  at    the  results  aln-nd.v 
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secured  wllh  LelCMOpM  approftchiD|[  Ihe  In- 
ferior liinit  in  aperture,  and  take  note  of  ihc 
ikiDouDl  of  nork,  of  miicb  tlie  snmi?  sort, 
remniDiDg  to  be  done.  largely,  to  be  sure,  of 
a  (diameter  noi  intended  to  elJdt  profuse  ap- 
plause.   

Amkricaki'  arc  leK<  M'nsilive  tlian  formerly 
to  foreign  ciitkisra,  but  a  recent  eeiiee  of  inci- 
dents would  indicato  ilial  forelgneni'  aru  be- 
ginning to  be  sensitive  in  rcH|i«ct  (o  j\jiicrican 
Ci'Iticisin.  Some  ai\  niontlm  aj^o  a  writer  id 
Scitnof  willdl  altcnliun  to  tlic  throe  priudpal 
cuiTciits  of  sdcntilie  work.  —  Clerman,  En^liah, 
nnd  l-'rendi.  He  was  critical  iu  his  eoimiH-ntit, 
but  l)is  eriticiam  was  cvenl_v  distributed  ;  and 
Aiueilcaii  work  did  uol  irnrnpe  liiH  eve.  On 
tliK  whole,  (itrmaiiy  wan  most  praised,  and 
France  least  praised.  Tbe  article  waa  copied 
into  Mature,  and  was  Iranshttd  forllie  It.-mi9 
seienttfque.  Tiie  editor  of  the  /.p.;m«,  Mr. 
Charles  Rlehet.  came  to  the  dcferee  of  France 
against  tlir  wHler  In  Scitnce.  ^uw  eoiii«» 
the  work  of  Kiither  Didon,  on  Oermnn  eilu- 
ention  {Le»  allrmanda,  V»r\»,  1884),  which 
reprints  a  tranabttioii  of  ilie  original  article 
ill  SeietCf,  and  Ridiel".*  rcjoimier.  Tbe  dinrge 
and  tbe  coonteiehargc  are  thus  brought  iulo 
Juxtapaiitioii  in  a  Iwjok  which  is  llkdy  ii<  1hi 
widely  reaii.  

Wtf  are  interested  in  Itidiet's  auawer.  'l\> 
tlio  cbaige  in  Science  that  tbe  French  neglect 
foreign  science.  e»|H'cinlly  f'lermaii,  a  flat 
denial  ia  given ;  and  n  list  of  bouks  translated 
fi'om  Gciman  into  French  wilhin  a  short  time 
past  Is  jprinted.  To  Ihe  charge  ihal  the 
Frcndi  ate  producing  onthing  new.  rofereui'C 
is  made  to  the  current  jMigcf  of  the  Com/iUs 
rendus.  To  the  charge  ibat  "  science  has 
never  been  m  depressed  In  France  as  at 
present,"  the  cJiief  attention  in  given.  5Ir. 
REdiet  potnU  triumphantly  to  three  names,  — 
I^sicur.  J.  It.  Dumas,  and  de  LtMepg;  and 
then,  oner  asserting  tlie  distinction  of  these 
three  leaders,  the  writer  procceilit  to  look 
calmly  nt  the  situation.  Jt  is  instructive  to 
obscne  what  he  admits.  In  wk-nco,  he  says. 
Franc*  is  like  an  army  which  bas  leaders,  with- 


out soldient  enough.  No  Frencli  ntvitnl  has 
around  bini  a  numeroua  gronp  of  students ; 
and  cousc<iiiently  tbe  selection  of  professors 
for  chairs  of  sdence  is  eonstsntly  liceoiiung 
more  dlfllcntt.  It  is  not  so.  he  admits,  in 
Germany.  Why  is  it  Ihua  in  Fr.iDce  ?  llc- 
cause  su|>erior  inrstniction  is  so  poorly  paid. 
Mitliuns  are  needed  to  place  tbe  country  iu 
the  right  condition,  rrofcaaorshiju  and  Uib(»- 
ratories  should  be  establishcil ;  but,  more  than 
that,  ideas  must  be  dianged,  and  larger  nuni- 
bont  of  young  men  must  devote  themselves  to 
rescnrcheswhichhavo  no  obvious  practical  Ijear- 
ing,  —  rwcAfrcket  fdentifiguea  d^mnl^tni'js. 


Much  of  Itichofs  comment  on  Frouee  would 
apply  to  this  country.  The  I'nited  Stat«a, 
like  France,  stands  in  need  of  more  [>ro- 
fi'[i.sorsb![)S,  and  more  laboialories.  devot 
to  the  jaomotioii  of  iciciice.  We  need,  also,^ 
more  young  men  willing  to  reuounco  careem 
which  will  yield  pecuniary  reiumit,  and  ready 
to  labor  for  the  promotion  of  knowlcdgi-,  and 
the  enlargement  of  tho  boundaries  of  human 
Ihuught.  Kul  no  one  should  consecrate  hitn- 
sdf  to  audi  a  life,  unless  he  has  the  assur- 
ance of  support,  or  unless  he  i»  willing  lo 
face  the  nestrictiona  of  a  poorly  juiid  career. 


'1*UK  tests  of  a  theory'  are  fotiud  not  out;  i» 
its  accordance  with  facts  kuowii  at  the  time  of 
its  proposal,  but  still  more  in  its  accordance 
wiUi  condliioua  discovered  aAerwards.  The 
admirable  sludii-a  of  tornadoes  now  in  progress, 
as  dcsc-riiKHl  in  our  notes,  are  fertile  in  diif 
eoveries  of  the  spedal  conditions  In  nhicb 
Uiese  destructive  storms  nrixc :  aud.  as  far  as 
published,  all  of  tliese  newly  found  limitations 
of  oecurreni'e  give  tho  most  direct  MUpiwrt 
the  mochouical  theory  of  toinadocM  put  for 
by  >Ir.  Ferre!  a  few  years  ago.  The  tornadc 
dialrict.  as  now  det^-rmined.  is  one  where  war 
air  ia  overBowcd  by 'cold  air:  here  is  foumt'' 
the  cause  of  the  marked  rertieal  dilferences  of 
temperatures  which  the  theory  had  acccptf<l 
from  lees  extended  observations.  The  district 
is  distinctly  within  a  irydonic,  spiral  cirxrulatioii 
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of  the  atnK>H]>liorc,  and  is  found  lo  tiiivca  very 
de&iiite  ponition  rotative  to  tin;  i^-nlrc  of  the 
trdoni! ;  ntid  tliis  (iiredly  toiiGi-nis  the  ex- 
plaiiiition  given  by  Mr.  Kirrcl  of  the  |ier.*i»tcnt 
lefl-han<I(Kt  rolnlluii  of  the  tornado,  na  well  as 
«r  its  rej^lar  dirfclion  of  advaiiK.  'Hivre  is 
no  better  t-xninple  than  this,  of  the  successfkil 
dediictivi;  stiidj  of  meleorulog}-. 


Thi-rt- are.  ofpoiirw!,  other  theories  of  tornado 
action  stili  held.  Tin;  clectrieal,  or.  as  It  may 
l>r'  ofliled,  the  vajfuc  theory  is  cue  of  the  most 
popular;  but  fortunately  it  Ik  coiKU-nMiwl  by 


It  makes  a  dctorniinGd  rvsislance.  lliere  it 
survlvca  for  a  time  as  n  ciirigsity,  a  relic  of 
by-gODc  days. 


LETTERS   TO   THE  EDITOR. 

*(*  OsTTttponiSmtt  an  fVfMMrrf  to  Ih  at  hrttf  at  polMlt. 
ni  vrittr't  nan*  Uinutttatf  nfvrintfw  pr^^^itdfaUK, 

Atmospbeilc  waves  txom  Kralutoo. 

I  JtOTiiTK,  In  joiir  pul>1icalioii  of  tla-  Hlh  of  Uarcli, 
on  account  of  an  ntn»o(ip)i«rti;  vin\t-  wlikh  Uiok  place 
Boon  »fi^r  th«  nniptlon  of  Muiiiit  Krakalua,  Tliink. 
ins  '•">'  't  n*"^  *>«  of  laiere^l.  I  entlow  k  caw  of  a 
Bbeec  takPD  from  a  fialf-r«el^l«riiit:  barumeler  iLat  is 
uadur  my  cliargr.  The  pucliialKiiis  shown  by  Ihe 
barometric  line  upon  lliUslieet are  vt^ry  uuiuiual;but, 
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Aiie  3T.1U3,  AiiK-tt.  Aoa-V. 

asaiaD  nr  >«i.r'S»iimKiiio  BtwiHVTKB.  rHoniDcxoc.  n.i-,  raoN  *  <.a..  «ini.  n,  WfH.  to  9  Jt  >-■  *ua-  3t-   thc  moora 

I*  U\K-II1I.P  I.AKiIKU  tniH   Til*  A(-Ti;«L  TtRUttlOl*. 


eleetriciaiis.  The  theory  of  descending  winds, 
or  of  commotions  beginning  in  the  upper  air. 
aixl  then  desceoding  to  the  ground  willi  neliial 
tlownward  currents,  has  had  not  .n  few  sup- 
porters, but  now  scents  to  be  defended  only 
by  Mr,  Fnye  of  thc  French  bureau  of  lougl- 
tades.  Th«  hiKt  .InnuitVe  of  tliU  bureau  cou- 
Uins  a  Itrief  repetition  of  his  Dfftnitp.  d*.  la  loi 
df  tempftr»  of  187j,  in  tvhioli  Ik-  pcrnisls  in 
regarding  tomado<-jt  and  storms  in  general  as 
down-e.-iat  draiighls  of  air,  and,  strangely 
enough,  llndH  proof  of  his  statementa  in  the 
deatTiptions  of  irestem  tornadoes  piihlialKHl  hy 
Ihe  signal-sen-ice.  which  make  mention  of  Hie 
'descent  of  tli«  tornado  cloud.'  It  is  quite 
time  that  tlic  downward  ■  growth '  of  the  elomj 
should  no  longer  be  misapprehendiHl ,  and  that 
the  real  menuing  of  this  sEicnlGi^uit  apiieiirnuco, 
«o  long  ago  well  explained,  sliould  be  generally 
understood.  But,  U-fore  an  error  llually  dis- 
appears, it  is  Dattiral  enough  to  find  ft  restricted, 
like  an  organic  species  on  the  verge  of  extinc- 
tion, to  a  small  habitat,  like  the  Island  of 
Mnuriliua.  or  tlic  nureau  of  longitudes,  where 


as  I  was  In  Ean)i>e  at  the  time  the;  occiirroil,  I  can 
only  say  tliat  tlie  »)ieei  niu»l  explain  lt»olf,  ami  Ihac 
tlie  batomeier  it  a.  very  aoniilUTe  and  reliable  one. 

Eduoxd  1).  tVasToK. 

I'lMiiilWH,  ILL,  April  IS. 


T<iurcom;»pon4tnt,  'S.,'  In  SrtenM,  No.  6S,  would 
tevm  to  be  vrong  bi  attributing  t«  the  atinuspboric 
wave*  following  the  Krakatoa  ex|iloKioD  any  tiling 
liki;  ttie  dianicter  of  i}io  rapid  wnura  of  eumprestiou 
and  exiiaiuiun  wliioli  cauiU  soiinj;  for  lUli  would 
l>0  tlie  fclllil  of  dliliirbnticc  ri>fi'rrv<l  lo  a*  foUowbig 

K«ii«rally  takt^a  Ibr  form  i.>f  ibattL-rliig  c;laaB  window*, 
»nil  i»  iirobably  iliii!  lu  Ibc  nud'li^imeiw  and  ntiusual 
ADiplltudt^  of  till!  lirBl  wave  uf  coiuproftKiuii.  or  [>er- 
lians  lu  Uiuxliivt^riiis  vibrutluuHtctupin  tlieirlndow- 
aashes.  or  in  tbv  wliulc  lidiM  of  wooiteu  buitdlngt. 
None  of  Ibete  ivavi-s  fuliIiI.  on  account  of  tlieir  fre- 
quency, atiow  I1ivuis(>lveFi  at  all  on  barometric  iracea. 
In  the  iirakatoa  waves  tin.'  barograph  traMs,  com- 
bined with  \hv  vvlijtity  of  IranMiilMiiin.  xbonr  that 
Ihete  wavi>sniu9thav('be«n  b^ii^.  »Inoolbswvl1»(T»^]'- 
lIli[  frnm  tift)  to  five  buiidnld  or  six  liiindred  mile* 
In  Innicib,  witli  Ow  sliorier  waves  sonieiJme*  inpcr- 
|bn*cd  upon  ilie  toii^EinneslrunietlitnKlihetbetrronnd- 
jiwell  o(  the  ocean,  'i>rily  wiili  Uie  waret  much  loiijer 
Iban  tb«  UUer,  anil  tratcllinj;  In  an  «U»tlc  nicdinm 
whose  ilsnBlty  and  pressure  »ary  (rom  ihitt  nl  tlm 
p.irtir*  ■iirfu'e  up  lo  xero. 

For  tlm  ean«e  of  mick  an  unuKual  oondltlon  of  thr 
atinosplterc.  wi>  niiist  examine  ll>o  triiilu  of  thn  new 
hydrDentpliic  aiirrey  of  the  Tlrlnltj  of  Kraksloa,  a* 
publUhcd  [n  .Viifurr,  ttM,  Jnn.  IT.  p.  if]»  (alto,  in 
part,  In  Science,  N'o.  M,  p.  Sll),  uid  also  the  dnla 


532 


SCIJENCE. 


[Vol.  III..  No.  ». 


trma  llie  lo^  of  •oine  of  Ihe  r«iMls  nu^ht  Lu  lUo 
Straits  of  Suuila  m  Uie  ttiiiu  (»«c  .Vufvre,  18^,  J«d. 
10,  p.  MO). 

A  «at«ful  euiiiiilvraiiuii  of  tli«  data  tb«r«  availabla 
WDuld  went  to  rentier  it  nltnost  certiita,  tlial,  in  thin 
Krubatoa  exj-iusioii.  sunierliing  likv  too  ur  tlirru 
cubic  iqII«r,  ]ii>rbHi>9  iiiuru.  I'f  imtIIi  wlijcli  (unui;(l  eIi« 
norihvrn  jinrl  of  tbe  vulcaiili!  itiiirjil  »iiil  lla  tiiidurly- 
intc  Mntu,  «Krt  blown  lulo  llii'  uir  lu  ioiLu  unkuown 
hdvlil,  anil  clonriiiK  critiivl)  Litri);  IsIleikI.  lyin^  iui- 
mMlnMf  (inrtti-fni'l.  I'aiiii:  linwii  »K»i[i  'ix  di*  elglic 
miles  lo  llio  llOl'tllu>l^l  aitd  i.-iiBlHaril.  As  till*  prob- 
ablj  toulc  nlac«  ai  n  *int!le  pxpluftluii,  anil  at  lai^B 
ainoinitii  of  En»ca  uiiilvf  enonuuu*  piy««urc  were  al- 
ni'xt  ceri.iiiili  >iiil>leiily  «et  free,  lo  say  notlilug  of 
the  xuilili-ri  c-TK-r.kllon  of  aietuii,  It  1>,  perhaps,  tii>i  In 
bo  wonJnrf'il  ai,  Ibat  iliii  I  in  in  nl  into  ilpiiiaixt  for 
'  mora  room '  alioiilil  h%\v  »Ui(ti'-l  a  friths  ■>(  vtrtr* 
In  (ho  aUniMi'tiiTO  [llk<>  lll'»i>  lii  a  iiillJ'pond  from 
Utc  pliuiso  of  n  sUiiin)  wblcli  travelloil  (OTcral  llniM 
round  Iho  ([lobn. 

Til*  Tvai«l*'  lot*  abnrc  rGfcrrril  in^  ane  ^l^^n^llnE 
the  bftmnictcr  auciiiallns  lieiwcrn  tvcnty-rlsht  nnil 
tlilrtjr  Incbfa  nml  vtnlrnilT  ns'li'i*'!.  >'>•)  aiinlhcr  titc 
Mine  riling  am)  (illhi;  fro'iti  li.ilf  an  Inch  to  an  Inch  lit 
bilf  an  bmir  —  i1i>iwlt'>wvi<>li'NtH'ai  lliclocnlUlMiirb- 
ancG,  whicli,  by  tlic  limn  It  rctiriicil  llila  cnutilry, 
amounlinl  to  oiilf  alHinl  tv»  uiltUinetrM. 

DoobtlcKiaointiiillElit  clfpcl  of  ilils  kind  nniit  fol- 
Jow  DTcrr  large  rxpli»ii>n.  Ilkr?  lli>-it  of  a  purilcrniill, 
uTcraniue  llinllcd  nrca;  and  Uis  wiirlhyof  ii"l('.  Iliat 
iir.  ScoU,  lli«  •cerctar]-  of  the  Lomluii  incti'urDloglcnl 
council,  ill  hii  papnv  coinmiuiicnwd  lo  llic  Roya! 
lodciy  on  Dec.  4.  is:^  lUIi-s  ilial  111*.'  intwa  "f  llicsu 
Krakalua  wares  "oxliiliit  considc^i'nltlL-  siiiiilnrity  li> 
that  uf  ili<r  Kins'i  batv>^:i]>1i  ai  Ih,-  Liv[<rjiuij)  utiM^r' 
valury.  at  [lie  Walril'xi  dui^kt  jiit^rlicad.  on  (]i<!  IStli 
of  January.  lS>il.  wtiuii  iIif  Lullie  Slcijjh.  loiuleil 
ullli  aboiiL  t««liL-  Ions  cf  {:iii>|iuwdi^r,  bkn  up. 
Tli«  ahlp  v'M  lyiru;  iiliuut  (hniv  iiii]>'*  from  Ihe  ob»cr- 
vaior7."  But  this  pliiite  ul  audi  eiptuNiuna  In 
entirely  dlMitict  trniii  their  loiiiid  and  tliHir  win<Inw- 
■liallerlns  ctiantder.  11.  M.  Tacl. 

Wa*bln|iaii,  April  31. 

OMMlogy  of  the   lain-montll«d  black   baa* 
(Mloroptenii  aalaioid«a>. 

Vmr  Tvcently  niy  sludloa  bar«  ivqulred  ine  to 
maJn  MT«ral  diM««iIoii«  of  the  1  »!][■)' "■""''■'.'■I  l>liw'k 
bau,  and  carefully  t>n!)«r«  two  or  tlirrr  ikclRlnnx  of 
llila  lUb.  Tbo>e  kkel«Ioii>  ai'c  now  lipforu  lO'',  nnJ  In 
Iwa  «(  them  I  notice  a  eery  IntcToiiIiit;  nn.iloniSi'al 
iwlnl.  During  lli«  coiiisc  of  niy  reading  upon  ihn 
iknietona  ni  Rtbf*.  1  trnvn  fntlod  In  dUcnvRr  any 
aocouiit  «(  a  aloillar  roii'lltlon  In  any  of  th«  T'tc- 
oUd,  and  nolo  It  hem.  tniilliig  tliat  I  may  lenni 
from  othcri,  Inlcrvatril  lu  lIic  anatomy  of  Ihb  clau 
of  vcn ehralci,  whRlborornolticf  IiaTi?  ciprobicrveil 
th«  uune.  ThU  coniialf  In  a  pair  of  fmely  arilra- 
laird  n\j*  at  Ibc  but  ot  the  occiput.  Tltrlr  Iicids 
am  reorlrcd  in  a  iliallow  fiicct  on  either  *lilc,  litu. 
alod  luat  aboTe  and  r.>lliirr  iiilomal  to  Uie  foramen 
for  tbo  vagiia  ii«rTc  Immi.'dialclr  below  «acb  rib 
occur*  the  projection  o(  bune  tbat  bcara  upon  Its 
ontlro  pmtcrlor  upcct  one  of  ibc  pair  of  articular 
eomlylw  for  the  ui>t  free  vertebra  of  tbc  spina.1 
column.  Still  bcnualh  tlicst  cuadylcs  N  leen  the 
ooiiJesllr  eonraie  facet  (or  atliculiitioii.  wilU  n  simi- 
ImIj  formed  lurfact)  occuiriiig  ori  the  cBiilrutn  of  tht) 
vvitcbra  junt  mentioned,  and  tbc  one  whicli  I  bclierc 
wouM  be  diucribwl  M  Uie  atlaa. 

ThU  pair  of  tibs  U  dlreclly  in  se'iueiicc  with  Ho 
.■iMritninil  ribi  on  «ilber  lidc.    Their  occurreiicij  in 


Ibia  *lt<tatloii  ml^it  be  aoootinlcd  lor  by  tsTini;  tha 
■evcrivl  of  ibe  inlcriur  tertobnte  of  the  fulunm  lii«4i 
been  abtorbed  by  tbo  occipital  eleineDts,     Mr.  llriili; 
found  such  a  condition  iri  Aiuia.  tliouiib  tio  free  rifc 
•rere  picaent    (•/uuiiu  iincil.   tihii»..  xl.  Oil.   Lond.. 
1877).    In  tbe  cmniuni  uf  UicropMn.)*,  bowover.  I 
aliuuld  think  that  lbii>  would  be  lii^Iy  liuprtibabla. 
Both  tJie   (int   and  nvcond   Tcrtebra  of  lh«  spina] 
column  uf  thiK  has*  tuppurl  c^li  ii  pair  of  free  rtbSi 
and  a  ni!J-tierie»  of  Uic  oilier  abiloniiiinl  ribs  beani 
epijilennil   appenda^ea.     Ur.  Uitntber  tialf*   In   lil«| 
acL-uunt  of  tlie  osieolu^  of  the  Tel«K41cl.  in  arllcl*  i 
' Icblhyolu^-y.'  uf  tbe  Kiiuyclopoeilla  Btlunnlca  (vol. 
xii.,  yiii  cd.).  IbHt  "the  centumi  of  tli"  tlr«i  vnrlcbra 
or  uIIrb  is  very  short,  iritli  Ibe  apojihyic*  icnropiy 
indicated.     NeHJier  tli<i  limt  nor  Ibo  iH'cond  vnrtcbra 
lioa  ribs."     1  have  a  yellow  p?roh  It'crca  amcrlcana) 
in  my  p'j»M>'*i<jii  where  bi4h  of  tlicse  vcricbrac  »up- 
purl  ft  ixilr  of  free  ribs. 

Should  an  exam  i  nation  of  Ibc  youni  of  the  blook 
bat  *liow  tbat  none  uf  llif^  amrrior  vertebrae  of  the 
coliimti  were  Included  Hlcb  the  oceijiiial  nejinirni*, 
but  ilial  tliese  rllw  are  truly  nrclpitnl  rll.«.  then  Ihey 
become  of  Interest  from  wvoraJ  points  of  view. 

K.  W.  SnurKLUT. 

Wulilnpna,  Xficvli  at. 

Caalluit«a  and  Zamloatiobua. 

A>  S^lciiff  lint  devoted  a  pax«  of  Us  valuable  space 
to  Mr.  Joseph  V.  James's  c'jple-i  of  Mr.  Lminereus's 
flKiirc*  of  these  plaiils  and  \i\g  remarks  (li'.'rcon.  In 
vhicb,  wilboiit  huvinu  seen  the  »<pi.'i'iin>'iiii,  he  •?s>,iy* 
to  overlhruw  tbe  ilrleniiiiiiitionH  ol  the  vrncrable 
paleontolof-inl,  a  word  In  reply  may  Iw  Jii>-tl(lml  m 
teiidinKtucorracltlie  iniprestlon,  siri'ndy  cjiiileprova 
lent.  Ilut  Ibe  dcterminftlions  of  ve£Ct.'>ble  patcontolAr] 
ginlt  arc  in  lar^e  measure  mere  ttnes*<vi'ork, 

A*  rc^rds  Cniilinites  f>'inuidu«,  llitln  need  he  «aid, 
since  its  problpiiiatieal  chaiiieter  wa"  siitflelenily  In- 
sisted upon  by  Mr.  i.i>si|nerenx  In  bl*  dpscrlption. 
Tba  "capsule"'  aru  mni-b  smaller  than  Ihosi>  of 
Ouwlea  setislbllis,  and  arn  found  In  Inllninm  relnitoDj 
with  the  stems  which  linve  been  eaile.!  raulinlte  . 
TUe  matrix  is  a  lijilil.  I1ne-t(ra!nnl  nhale,  alinwlnic  Ilisl 
lun^-i  tod  ilia),  jiarallel  npnallon  o(  llieie  Hems  very 
clearly.  It  also  conintnn  fracnienia  of  dlrot^lmlonotis 
leaves  wliicli  niny  liAve  Wlon;;rd  lo  the  plant  tltal 
bore  Ibe  fruit;  but  no  term  uie  present,  as  tli«s« 
would  1*  elt'pirly  nhuwn  hy  their  eharaclerlMle  nervix- 
tiun.  It  Is  »at«  lo  >»y,  thai.  If  Mr.  Jamej  lisd  cusiii* 
Ined  Ibe  fossils,  he  would  not  have  mid  ibjt  Ibeir  nai 
"no  doubt"  in  his  "mind  that  CAiillnltm  fecuiuliis 
is  riotbliui  bul  a  part  of  Ibc  fertile  frood  of  Uni>cl«a 
SensibilU."' 

A*  regards  ;<amtoBlrobu«,  Iiowevcr.  Ilieic  1>  '  no 
doubt'  iliat  Mr.  Jainc*  la  esreglously  In  error.  Ula 
conRdrat  statements  n-ell  llluttrate  the  fotly  of  dls- 
cnwlng  more  flgurei  of  ohjrteis  that  are  in  exUti^nc^ 
Ito  hai  enlltcly  miupprehended  Ihe  nature  of  the 
(peclniRii;  and  Ibis  is  noi  j!ioi;et.her  tbe  fnult  of  .Mr. 
l.eac|uerrus's  Dsun:.  The  fimll  U  a  xr|-meTit  of  ■ 
xonc,  cut  out  of  a  cylindrical  or  conical  bodr  nhicb 
must  have  measured  about  eight  indici  In  diameter. 
Tills  se^icnt  was  placed  wiili  tbe  exterior  surfaee 
upward  In  Uic  drawlnc.  in  order  to  ahow  conewhat 
tn  pcnpeclivc  botli  luis  surface  and  the  radial* 
•Inielure  of  the  cross-accUon  tronii  Ibe  direction  it 
llie  centre.  The  li^ure  Ei  defective  In  not  sbowinf 
tiie  manifest  aii^-te  whicb  all  ilie  dark  sputa  bave  on 
one  aide,  and  which  fiwa  their  true  cbaracler  ai  acani 
of  former  leaver.  II  ii  probably  not  a  CMie,  aa  Mr. 
Lnquereux  Bupposi^d,  hut  a  frajmetil  of  on«  of  ifaoMt 
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dwarteil  cy-cadon  tiemt  or  Irunka  wlileli  firinerly 
WMit  by  tiic  naino  of  Cyp»di>lilw.  btU  which  Iho 
MnntuU  Sft|H>rtii  iPnliontologio  frauvnlw,  Vtfscuiin, 
1 1, 1  iiuwillvldci  lip  iiitolhu  two  new  ipencra,  llolbo- 
IMMlium  uid  Clatlinonotlium.  Fnuii  »(i  viamlnalion 
of  hi*  Asure*,  I  mm  iiiclitied  lo  nrf^r  »  !'■  iho  InttM 
.if  l\w*e  geUMiL.  Allbciigh  fomiJ  ut  flol.lfln,  Col., 
which  I*  crctnccoiii  or  I»»riuuit'.  will  it  i*  noi  Iniponi- 
blB  Hint  till*  spi-clmen  lunjr  luivy  been  In  *oini!  wny 
broiiRlti  lo  thin  spoi  fnrni  x  toi-alKy  bldhiT  up  lUc 
ndj.imii  ilopc,  having  a  in)iili«n  ttratlnraDblcally 
luwcr.  LifTEP.  F.  Wauw, 

Tli«  Oiaoljr  B«uoti. 

SnfelT  luiuiiiliis  ilint  fieientf  wluiiU  within  Itx  ilo- 
main  Iwiu  only.  nti<)  uilliiijity  'n^tiiURra  rmtr*  of 
olwervAiion.  t  rvipL-vifiilly  vftrr  ilie  fullowiiiK  corrrc* 
tion*  of  tome  iuiuJvei'lGiici^»  fimiiil  in  ;<~'ur  notify, 
Hareh  3S,  of  ilia  a<!iioTi  of  Uia  Nik<y  ilepuriitienl,  and 
Ita  board  of  relief  (or  Lf«ai.  Gfi'oly. 

It  In  an  error  lo  »upiio<«  tli»l  tho  mprtrl  wai 
(oaiiiduil.  'iii^n^aCpiirl,  i>iitbeenuiiH'1*orrnpt.  Naro 
aii'i  hit  n'loclairs:'  for  the  Jiiliit  Iccicr  at  Nan!>. 
Narkhuiii.  mill  Kiv1ili.-n.  daivd,  M  Iha  report  iliowi. 
Lun-loii.  Feb.  I.  fimiJ  not  hare  hwri  In  Iho  boaiil'i 
lisoil*  uiiiU  iii-arly  »  mouth  »(ii'r  Ilirlr  ■iibmltUns 
Ihu  pagwr.  the  )iiibtiiMtioii  of  which  wa:i  il^layol  for 
lbn«  aiiil  Dlhur  laltiiHl  cotiiiBvl*. 

ThB  DMVMity  of  leaviii!:  t.h»  ies-naTliatloii  'abio- 
liilvly '  to  Lh«  Juilciueiit  of  lhi<  Icc-naviiptKini,  thai  !». 
to  Ice-pilots,  Is  hUo  in  Ihla  cate  *  fallacy.  Kclllicr 
tbo  wbakn  nor  tbc  •i;al*r*  go  norlh  of  70"  tiorth 
lalUiiilH,  ami  ran  h»v*  no  kiioii'leilta  of  tho  Im  movis 
mcntM  In  Kane  liuiii,  for  action  In  which.  Ihn  com- 
maiiillnK  riffiL-vra  ar«  tlk^lr  U'C^In  a«imirh  knowlrdgo 
a*  kv-nai'lifiiior!.  nu  far  a*  ihl<  om  he  gained  In 
lowrr  laiiliiil^v  Oni:><  in  the  liai>in.  the  whole  prob- 
lem d4<|ipn<t>  •111  tb«  Judpni-iit  nn<l  thill  of  the  offlf^r, 
who  niiiic,  by  careful  ob*emttlon  of  iho  local  tide* 
anil  wralhor,  ilcterinln?  ulim  and  wbeiw  to  ailv/iricc. 
Tli«  Wilier  of  y"nr  iiollcc  h*»  Iguortul  th»  pl.ilri  f.-ict 
tliat  the  coininanilcf,  m  thp  only  rMpunKihlc  pcr>in. 
miutalfo  be  Ilio  ah«oltiic  Jiidjra  of  ilin  Khlp'*  movn- 
Blcnt*  imonj  Il>«  montli^klc  of  all  kiimrn  condition*, 
— ^Ihc  lri*-flmrii;»».  Hit  mini,  almnil  wlllinlitccaalnn, 
be  on  llic  H'Al.cli  and  In  the  eri)w'><nejil.  In  ilial  '  sort 
of  loll,'  IJirlMi'tin,  wlipn  out  in  the  icarvli  fur  K.Tnr, 
"■tayed  fi>r  lbli'ty-»lT  h'>nr»on  ih<-  Mioieh.  with  bnt 
a  boB'l  <•(  «mip  oeiit  np  ti>  hnp  iimly  and  *mil  to- 
aether;"  ami.  ucconllnK  lo  UfirMiitni,  N«r«i  Klinml 
llTvd  Ihcro,  fn'-m  tlm  iid  c1o><uly  ncnitlniilii);  Ihn 
lee  motion*,  ilie  tliint,  thn  currviit«,  and  the  IntliinncH 
of  the  wind  on  tho  pack.  "It  wm  enllrrly  dim  Ii> 
tbit  that  the  •xpedltloii  aUntiiyui.  ftllliQiJzh  Inch  by 
inch."  Thit  an  ice-nat Ijt^ior  iif  llie  onlinary  type 
•hotild  bo  aqnal  lo  till*  n.iicbtnln^**,  i*  ■c.ircely 
•noiix  the  poMililllllv'*;  and  In  thi*  c>>nnect1on  the 
cxpcnRnco  of  tho  Prolcii*  Is  ino«  iniforluuately 
cilrd  by  your  cormsponiknt,  if  iht  captain  of  ihat 
voMcl  wa*  eorrectly  retioruul  at  bi'lnc  roiire*<'Cilly 
very  rarely  In  die  ncit.  Nor,  iti  aniiilier  pi>iiiL,  Is  thu 
CMC  n  pai^Icl  one.  Inasmuch  a*  the  nitivled  naval 
qiullflcation*  cnuld  not  ho  oi]>ucl€>l  lo  \n<  found  In 
■a  Brmy  offlnrr.  howercr  maiked  wcm  Lis  cuitngu 
Mid  ■dmitted  vigacity. 

Tlieitali-mentiia  regard  lo  Ihe  f.iilutv  in  providint 
for  scicntilic  olnorvalloni,  and  ai  I"  iIib  proeraninio 
of  thu  cruise,  an?  equally  at  faiili.  The  final  declaiou 
uflhu  prograninie  for  lhn«xpodiilun  conld  not  hare 
bMn  made  at  tlic  date  of  llin  wrltiiiit.  and.  Indeed.  ba« 
not  yi'l  been  made  known.  From  the  nature  of  llio 
case,  much  miut  be  left  to  tho  dl*eroiion  iif  the  offi- 


cer eoinmandlns:  he  mtui,  m  In  the  c«'«  of  prerioua 
eKpodUions,  wiT  ■  untrammelled.'  So  far  as  opportu- 
nity shall  offer  for  scientific  ubwrralloii*,  tliMe  will 
be  made  by  the  Um  of  t<ro  complete  •cienllflc  outfits. 
Including  |>lia(oBraphlc  apparatin,  csrefally  nrepared 
for  metebroloxlcal  and  mai-neiii:  work.  If  the  ship* 
tdiuuld  winter  north.  For  ihi».  ae  ii*ll  av  for  provj- 
ou*  enpeditiirtis,  ipcclal  imlnictions  liaTe  been  laid 
duwu  by  III-  dcnaninent  for  siwh  obnTTaUons  as  will 
DOt  Iiiierfom  wlib  the  mnin  object.  The  sbip^  will 
lake  oM  tbrvc  ymiiig  offlmrs  of  the  im&ibcr,  which, 
under  (h»  »nctlon  of  Secretatr  Oh.andlitr,  hare  been 
r-weiiUy  on  duty  at  the  SinllhiionUn.  under  training 
for  jiwt  such  work.  They  will  tm  thm  prepared  to 
carry  ont  the  instructions  of  Frofcaior  tlslnl,  so  far 
ft*  Ibe  nTer-c.luiiinn),'  cin;iitiistunci>*  of  lli«  crttiM 
*hall  )icrmll. 

■M.ty  nf.l  the  very  grarc  resjionslblUilei  of  thii  er- 
rand ot  nieiev  he  lairuMed  to  llie  department  and  Ha 
•cicfiicd  olBccr*.  conscious,  as  they  aaiuredly  are,  of 
theic  mponnibililies,  and  hoping  for  thai  sticcest 
for  which  tlichearla  of  lite  dsUod  wail,  asaltiuied 
by  the  unlimited  appropriation  plaecd  at  lite  dlsen"- 
il'on  of  the  ptraldeni?  When  l>e  Haven  went  out  In 
the  ^cnrfili  for  Sir  John  Franklin,  Admiral  0»bom 
openly  mid,  "  I  wm  charmed  lo  bear  that  offi-'or* 
and  men  signed  a  boml  not  lo  claim  any  part  ot  llio 
rewani  of  jCiO.OOU  oSered  by  the  Engll-h  govcm- 
tnent," 

Unaware  of  the  oxistenen  of  any  low«r  lonn  of 
cliomclcr  in  ihoie  who  now  leave  their  hoino«  on 
ail  tirrmnd  of  hiiinanlly.  yet  of  fcTawf  nncerlalnly  of 
succcsB  luid  of  jiertonal  (langcr.  1  (Uboilt  the  pre- 
cedlns  correclions,  which  misht.  Indeed,  be  exumiled. 
Tliey  will  conimend  llicm«eUcf  aa  due  to  the  Snvy 
depart nie lit.  lo  [he  officer*,  and  lo  the  niWed  bnard 
from  (he  nriny  and  navy.  wh»»e  report  Slwlf  evinces 
much  pterions  srcilc  study,  aail  «lo»e  alieiitlon  lo 
tlio  waiiU  of  the  exjiedlitoa.  J.  E.  Novwoc 


[The  qtKTSiion  as  to  whether  an  ofllcer  entlrelj 
wilhoiit  exjwrieiice,  atid  llicrcfore  nec6Marily  witlu 
out  skill  in  meeiiiii:  cettaln  exceplional  condllioit*.  ll 
uwi-ll<|iialllit'd  to  do  so  a*  one  who  hu  pilnMl  skill 
by  Iiitii:  e-viieti'iite.  Is  one,  which,  ilireiteu  of  •entl- 
ment  and  cli»«  f>"'lltiK  cin  have  lint  one  au»wor.  We 
are  not  iiware  tli;it.  Ili-itlna  Ice  iiorlli  of  latitude  TO" 
possesses  any  occult  iiualltlc*  which  it  lows  on  dtltt- 
Inji  *oiilb  of  that  Iniaitinarr  botindary.  The  skill  and 
walrlifiilncfis  of  lh»  i<v-nnvlKalors  of  the  teallnit  and 
n-halini;  flifci  |*  »  (aci  nlilch  dof«  not  depend  npon 
any  on*'soplnii>n,  but  lia*  bnenprov*d  by  Ioiik  year* 
of  sncccaifiil  aili'e>ilur>\  That  tlie  owner*  of  tbl« 
fleet  shiTiuld  rviiulr*  »omft  giianuity  tii  case  of  ■ue- 
rpa*,  for  pulling  iluiir  pruni-rty  In  jeopanly,  for  what 
mnny  rt^nnl  as  a  forlorn  hone,  is  merely  ruasonabl*; 
and  no  jiut  par.kllel  can  be  drawn  between  them  and 
oiBwn  of  tli«  navy,  who  have  no  jweonlary  at.akc  In 
the  vcucls  to  which  lh«y  are  temporarily  asilgncd. 
The  Mt.ilemniil  in  n-'an!  (osdcntiOu  work,  '  not  la- 
evllahle  lo  the oxpcitl tion  '|Ukc  moteornloKlcal  ob»er- 
vallons),  was  m.-ula  on  the  best  nulhi.rlly;  and  we 
shall  bo  pleated  U.  learn  that  the  first  Intention  of 
iJie  conimiuidcr  of  thii  expedition  has  been  niodlfled 
in  the  manner  ihn  wrlicr  intim.ireH,  Th.it  the  eoon- 
scli  ot  Sir  Georjce  S'arcs  and  oihvrn  hail  icrcit  weight 
in  determining  the  report  of  Ihe  boanl,  we  judged 
from  inirm  il  evidence,  from  the  fact  tliat  llin  report 
wa*  delayed  until  those  counsels  were  niadit  known, 
and  because  It  would  have  been  must  n>prehcnslbl« 
If  ttiey  bad  uui  received  respcclfu!  atUntioQ.] 
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STYLE  IN  SCIEXTIFIC  WRITING. 

The  conductors  of  itiix  joiirnnl  tisve  hsd  for 
more  than  a  ye»i-  bii  opiiortimity  to  judge  of 
the  lil«rarv  ii|ilitii(U»  of  the  sdcDlific  wriicra 
of  this  eoiiiitn-.  Thp  pecuniary  resources  of 
Setenee  linvu  Iwcn  suHIdeot  toenable  tbe  editor 
to  pay  auitAbly  for  accepted  coiilri buttons :  his 
wrrcKpondonts  have  been  sought  in  nil  the 
iilnccK  of  tntoUcctiial  activity  in  lliis  coimtry. 
Voang  writers  and  old,  men  of  fame  aixl  tt'iu 
obscure,  have  all  lieeu  welwinu-d  an  lifipcrs, 
provided  they  bail  any  thing  tvortli  enyiiig.  It 
is  not  for  us  to  prouoiinric  ii|K>n  the  rcsidts 
wbicb  have  bc«ii  attiiituil,  but  it  may  bo  worth 
wllUe  for  im  to  {xtinl  out  bow  our  friends  and 
helpers  »ii  make  lliis  journal  still  more  accept- 
able to  IhoM;  who  read  it. 

We  begin  with  a  general  princij>le.  One  of 
th«  rvitnll«  of  scientifiL-  study  la  to  malic  nu-ii 
accurate,  to  encourage  exaitncas  in  thought 
and  cxpregsioD.  The  fir^l  i]uulit\,  ihiMuforo, 
lo  be  desired  in  scientific  writing,  is  trust- 
wofthiness;  and.  without  il,  all  other  merits 
are  of  do  account.  On  thin  point  we  hnw  no 
eiiggeatiouH  lo  make;  for  our  writers,  as  n 
class,  are  men  whose  ittutemcots  of  fact  may 
be  taken  witli  the  greatest  eoiilideQce. 

But  in  addition  to  accuracy,  scientiQc  writ- 
ing should  be  in  good  form,  ludeed.  proper 
attention  to  literary  rcquirementa  will  inoraott) 
rallier  than  cinbHrrass  the  desired  prcoixiou. 
One  of  the  cleareBt  and  moat  acii'plubk-  writeri* 
ou  scientific  subjects  lold  us.  in  n-ply  to  thu 
ioquiry  bow  it  was  that  he  uiiule  biinHelf  so 
easily  understood  on  diNIcult  points.  Hint  it 
was  because,  before  aildri-sxing  a  mixed  a^- 
senibly  on  any  absinmi-  or  com]iIex  theme,  be 
took  great  pains  to  llnd  in  advance  Just  the 
woitb  and  the  phrases  which  conveyed  hlH 
meaning.  Certainly  one  reason  why  the  writ- 
ings of  Darwin,  s'ljcncer,  Hnxley,  Tyndall, 
mid  Lubbock,  —  to speciQ- only  foreign  writers, 
—  h«v«  Iwcit  so  widely  read,  is  that  their  lan- 
gnagc  is  so  good.  It  ia  easy  to  uiider^tanil 
their  meaning,  for  they  conijtiy  witli  the  well- 
known  law  of  a  nell-knowit  authority  on  style  ; 
the  deaideratuiD,  he  tells  us,  is  "  so  to  present 
i^leas  that  they  may  be  apprehended  with  the 
least  possible  mental  cIToi't.'*  We  are  inclined 
to  add  to  this  dictum  of  Herbert  Spencer  the 
deL-larnlion  that  a  goo<l  style  will  exact  that 
amount  of  altcnlioo  which  animates  without 
fatiguing  tlw  reader.  Verbosity,  awkward- 
ness, undue  co»cisenc««,  forget  fill  neits  of  the 
reader's  attitude,  are  errors  into  which  it  is  easy 
to  fall;  clearness,  fitness,  grace,  arc  merits 
wbidi  it  is  liAitl  to  acquire,  fliat  whicli  stimu- 
lates further  thought,  and  invites  to  continued 


reiuling.  ix  the   kbid   of  article  most   to  be 
desired. 

Those  nrlters  will  do  bcM  who  keep  coo- 
stantl)'  in  mind  the  audience  they  are  called 
upon  to  addrCK.4.  Science  is  not  a  JDurnnl  for 
any  cliiss  of  spcciallNl-s.  It  in  not  luiblJKbed  for 
the  soil-  bcnelit  of  the  entomologist,  or  the  elec- 
trician, or  the  geometer,  or  the  morpbologist. 
but  for  the  perusal  of  all  such  persons,  and 
iitso  of  teachers,  librarians,  engineci-s,  physi- 
cians, editors,  lawyers,  clergymen,  and  other 
intelligent  and  educated  men  and  women  who 
wish  to  keep  informed  <i|xiq  the  progress  of 
scientific  discovery  in  nil  its  general  a.'ipcctH, 
and  who  wish  to  be  dii«otc<l  to  more  <lelaik'<l 
stalementB  if  Ihet'  have  occasion  to  seek  for 
special  infonnalion.  Th<rse  [lagcs  sliouhl  pro- 
sent  article*  so  trustworthy,  and  at  the  same 
time  BO  readable,  and  from  writers  of  such 
acknowledged  ability,  that  every  educated  per- 
son will  be  obliged  to  keep  hts  eye  upon  all 
that  we  print,  (tarticnlarly  if  he  Is  engaged  ia 
any  pursuit  connected  with  science. 

This  is  the  aim  of  the  conductors  of  tlds 
Journal.  But  such  a  pur|>oso  can  never  be 
fulBlled  without  the  hearty  uo-oi^eration  of  all 
the  leading  scientific  men  of  ilie  country.  No 
editorial  Mtalf,  however  large  and  uom|ilcte,  t'nn 
)x»s»ihly  prcpan;  the  rctjuisitc  articles.  All 
that  we  can  do  is  U)  cull  forth,  arrange,  adjust, 
amend,  and  edit  that  which  is  pro<Iuccd  ia 
the  various  laboratories,  studies,  musctun)i,  col- 
leges, and  technical  schools  of  the  country. 

Our  contributors  must,  however,  remenit>er 
that  the  editorial  judgment  calls  for  articles  by 
leaders  iu  one  department  w  hich  » ill  be  satis- 
factory to  men  of  intelligence  in  other  depart* 
mentK.  As  a  general  rule,  the  chemist  must 
write  so  that  the  biologiKt  may  un<ler.-dand  him  ; 
the  mathcmiiticiun  mu.-tt  ki-c{i  hi*  laiignngu  of 
symbols  for  his  own  pnges,  and  pn'scnt  xm  only 
tiie  conclusions  which  are  of  general  interest. 

But  there  arc  limitations  to  this  general  prin- 
ciple. There  arc  some  announcements  so  int- 
|>ortant.  or  so  new,  that  we  shall  gladly  open 
our  <!ohimns  to  them,  in  whatever  form  they 
arc  miidc.  Contributions  which  bHng  out  for 
the  (irwt  time  important  discoveries  and  re- 
searches will  always  be  wi^comed.  even  tliough 
they  are  technical.  Words  arc  coiislantly  mi- 
grating IVom  Itie  domain  of  the  Kjxtcinlisi  into 
that  of  the  general  rea<lcr.  The  progress  of 
infonnation  rapidly  ten<l8  to  familiarize  tbe 
public  wllb  the  seicntlHc  vocabulary.  It  is  not 
against  tbe  use  of  lit  words  that  ttiis  article  Is 
directed,  but  against  tbe  abatmsc.  complex, 
scboUiittic  diction,  which  any  writer  may  turn, 
if  ho  will,  into  clear  and  accurate  English. 
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ICBBEROS  AXD  ICE-FLOES, 

In  the  AtUiitic,  tlie  great  oceanic  baae  Tor 
by  for  the  larger  Dtiinber  of  arctic  espcdi- 
tioDA.  icebergs  somotiiDos  retich  as  low  8S  tbe 
Ifttiliido  of  Boston.  'I'liuy  iirc  to  be  dreaded 
inosll.v  ill  the  nigtit,  niiJ  muncliniw  in  very 
heavy  or  foggy  weallipr.  Thw  dftiigrr,  tlit-re- 
fore,  steadily  decreases  as  the  ship  m-ant  the 
pole ;  and,  when  she  passes  Ibc  aretit;  circle  far 
enough  tu  encounter  perpetual  daylight,  it 
oeasea-  II  ia  in  the  lower  latitudes,  and  cs> 
pecially  during  dark,  foggy  nigbt«.  bo  oommon 
to  those  iTgioiiH.  that  the  sharpest  lookout 
must  be  kept ;  and  here,  al.to,  the  bei^,  meeting 
wanner  waters  and  climnto,  is,  in  ila  disinte- 
gration, widely  sntroii tided  by  a  vast  dfbri^  of 
■iiihIUt  masses,  most  of  which  arc  r-i|ually  as 
danjti-rous  as  the  parent. 

Thi-re  is  one  peculiarity  of  icebergs  that  is 
forttin.->i4!  for  those  cruising  in  their  i-icinity; 
and  Ihai  is,  their  visibility  at  long  distances 
during  dsirk  nights  and  heavy  weatlier.  1 
remember  on  Ihu  lOth  of  July,  1S78,  while 
making  for  the  custeni  entrance  of  Eludson's 
Strait,  and  while  off  Uie  Labrador  coast,  onr 
second  mate,  a  kCGn>Kye<l  Sootclimau,  caught 
the  faintest  glimmer  ahead,  during  a  misly 
morning,  atwut  two  o'clock,  when  daylight  wa« 
Ju»t  comroeneing  to  break,  lie  pronounced  it 
an  ieeherg,  and  estimated  it  to  he  two  or  three 
miles  away  ;  and.  weaxing  ship  and  laying  to, 
we  found  in  the  morning  that  he  was  not  any 
(oo  far  will  of  the  way.  This  colossus  of  iec 
was  fhinked  on  cither  side  by  Its  d^ris  for 
three  or  four  iniloN,  .lome  of  the  pieces  sUtiiding 
fliUy  oa  high  a«  tliu  foreinast  of  our  little 
Hchooner.  Witli  my  nusraiiiaiiliki-  eyes.  evL-n 
with  the  aid  of  .i  (xiwerfiil  tnarini-  ghiKN,  I  could 
only  make  out  the  slightest  hre.ik  in  tlie  inky 
eloitds  hugging  the  horixon :  and  the  mate  told 
mo  that  the  navies  of  the  world,  a  score  abreast, 
could  have  jiassed  between  us  and  the  berg  and 
been  invisible.  It  is  a  peculiar  sheen  of  their 
hair>polisbed  faces,  characteristic  of  glacier  ice, 
tbul  pcDclrates  so  far,  and  under  circumatanoes 
where  a  bank  of  snow  or  a  ship's  sails  would 
not  be  aoeo. 

So  much  has  lieen  said  for  aud  againxt  the 
ihermometric  detcclion  of  the  pn-wntre  of  ice 
and  icebergs,  that  I  dishko  to  upnn  the  subject. 
Generally,  if  a  ship  is  approaching  ice  or  iec- 
hei^s.  repeated  obsenatlons  made  by  plunging 
u  thermometer  into  the  water  alongside,  or  a 
bucketful  from  the  sea,  soon  shows  tbe  fncl  by 
decreasing  temperature.  These  observations 
arc  more  viduable  in  the  summer  thnn  in  the 
winter  moutha,  and  also  the  farther  aouili  the 


ice  may  be  encountered,  owing  to  tbo  more 
rapid   change   in    the    observed    tern |ie rat nrea 
under  these  circumstances ;  hut  im  nojirly  all 
arctic   navigation  is  performed   in  the    brief 
Kummer  of  these  regions,  and  »a  It  is  only  in 
the  lower  latitudes  that  the  nights  at  this  limo 
arc   sullicienlly   long    to   cause   apprehension, 
these  obsenations  hei-e  become  of  more  valuo 
than  in  true  arctic  navigation.     In  the  winter 
season,  if  tile  tem|>i'ratH«-  of  the  water  falls  as 
low  as  34°  I'*,  from  a  previous  higher  standaidi 
It  may  reasonably  be  inferred  that  ice  Is  not 
much  farther  away  than  half  a  mile ;  -i'^  K. 
nhows  about  the  same  distance   in    the   sum- 
mer,  tbe  thermomet«r  falling  rapidly  as  the 
vessel  approaches.    However,  the  thermometer 
shows  a  h^her  tenti^eratuie  in  deep  than  in  the 
shallow  water  on  hunks,  shoals,  and  near  the 
coast-line,  often   fulling  fh>ra   2°  to  C  V.  as 
the  latter  are  approached.     But  a  good  chart 
and  a  fair  degree  of  nccuraey  in  dead  reckoning 
will  avoid  confounding  this  with  the  decrease 
due  to  approaching  lee.     In   the  ca.ie  of  an 
iceberg  stranded  in  a  current,  it  is  evident  that 
even  Ibis  valuable  sign  will  fail  on  the  current- 
washed  side :  so  that  when  a  vessel  is  rtinning 
with  an  ocean- current  where  a  berg  is  liable  to 
ground,  or  where,  from  Its  gre.-it  depth,  the 
horg  is  »iitijcet  to  some  more  powerful  under- 
current tlian  exists  on  the  surface,  the  only 
snfeguanl  is  in  a  vigilant  lookout.     A  sailing- 
vessel,  cspct^ially  if  she  be  small,  should  never 
approach  an  iceberg  too  closely,  if  there  la 
any  danger  of  becoming  bwnln>ed,  eajiecially 
In  warm  waters;  as  their  disintegration,  if  of 
a  eoloss.sl  nature,  is  sullieienl  to  throw  (juite  a 
large  ship  on  her  beam  ends,  if  Uiken  at  a  dis- 
advantage.    Sir  -lohn  Franklin  had  the  ship's 
pinnace  of  the  Trent  thrown  ninelj'-eighl  feet 
by  thedijiniptionof  an  iceberg  about  half*  mite 
distant,  which  so  completely  stove  the  cralt, 
that  thej-  were  forced  to  a  very  annoying  delay 
to  repair  it  before  they  could  return  to  tbe 
ship.     This  niptnrc  hsti  Ik-cu  determined  by 
tbo  filing  of  a  musket  by  one  of  the  party. 

Even  if  there  be  a  good  wind,  there  Is  some 
danger  In  running  under  the  lee  of  a  large  berg, 
the  eddying  of  the  wind  forcing  u  ship  on  the 
ice,  while  If  too  near  by,  sailer  or  slcanivr.  It 
Is  not  impossible  that  their  keel  might  meet 
one  of  the  newly  '  calved '  icebergs  that  occa- 
sionly  come  boiling  up  fVom  a  great  depth  ;  In 
which  case  shipwreck  would  be  almost  inevi- 
tidile  to  a  ship  taken  at  such  a  disadvantage. 
Before  disetisxing  arctic  naTlgalion,  as  con- 
fined to  the  arctic  region,  sometbtng  should  be 
said  regarding  the  variation  of  season.  Nothing 
ia  more  favorable  to  ice- navigation  than  a  propl- 
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tiouH  season ;  nn'l  the  liiotorv  of  tlie  pulxr  zones 
iM  ri'plvU;  nilli  instanwd  whcro  explorers  iil 
(iifTcrcot  times  linvc  foiinil  the  most  HUirtliug 
viirintions  in  the  stnto  of  the  ice  in  the  same 
locality,  and  »t  tlie  corresponding  time  of  tlic 
year.  So  wcii  i>i  Uiis  fact  appreciated  by  ex- 
pctienccd  navigators  of  these  wnters,  that  yon 
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will  seldom  find  one  engcr  lo  give  tliat  credit 
to  arctic  nautical  success  so  ollen  fnlly  accorded 
by  the  press  and  the  public.  Rightly  cftttiuat- 
ii^  lliai  it  was  not  altogether  siii^erivr  uuiiiuxe* 
int'iit  over  hb  more  unfonuiiiilo  bri-lhrun.  but 
liirjEvly  due  to  llic  furiuiiatc  circuinKliiiira  of 
a  lucky  iivason,  wliieh  is  a  prublcin  def\ing 
cnlculalion,  Ijeul.  Payi'r  liu»  |ioiutcdly  ^aid, 
•■The  <'omniaw!cr  of  an  expcililion  must  {nwi- 
sei*  6u8lriciil  »c!r-(X>ntrol  to  return  as  f«on  ns 
lie  becomes  coiivinceil  of  the  existence  of  con- 
ditious  unfavorable  for  navigation.  It  is  better 
to  Tej>eat  the  fsunc  attempt  on  n  second  or  even 
a  Uiinl  summer  than  with  conseious  impotence 
to  light  against  the  supremacy  of  the  Ice. " 
Splendid  as  this  mMcim  appenrs  upon  the  face 
of  it.  ft  iwvertheless  has  the  m-nk  point,  that  it 
i«  ItnM'd  OD  things  sa  they  should  be.  rather  thnti 
on  thing*  b»  Ihey  are;  and  ahould  any  urclio 
comin.indcr,  actunt<sl  by  honorable  motives, 
adopt  such  a  course,  he  vroultl  (irobably  tiod  this 
maxim.  wbcD  he  rrtnms  home,  exchimgcd  for, 
*  NoUiiDg  ftuecccdM  like  success ; '  and,  should 
the  same  attempt  be  repeated  on  a  second  or 
third  year,  it  is  more  tliau  doubtAil  if  beivoold 


find  himtietf  rcttiining  his  ori^nal  position. 
Nothing  can  show  llie  variable  state  of  the  ice 
nt  (liirereiit  seasons  so  irell  as  ttie  aceoiupanying 
msp  (fig.  1)  of  lh«  iCK-edge  between  (ii-een- 
land  and  Spitxbrrgen,  upon  the  aulhority  of 
Ibe  Bremen  gcograpliicnl  society's  publication* 
for  ISTG  and  ISSl.  The  explorer  of  1S76 
would  have  l>ccn  couTitcd  as  s  great  suc- 
cess, and  his  equal  brotlier  of  18.S1,  a 
failure. 

The  nest  difHculty  encountered  by  a 
veMflcl  will  lie  the  outlying  Ice-pncks  ;  and 
much  has  been  sai<l  on  ibis,  nliile  con- 
Kidering  the  relative  uierita  of  sieaiu  aiid 
.taiU  (p.  'iW>) .  The  eommander  hiu  now 
before  him  twogeneral  roul^-s.oneof  which 
is  to  keep  well  out  lo  »ea,  if  the  breadth  of 
the  chnnnel  wilt  permit ;  and  the  other  is 
to  hug  the  shore-line.  This  jioint  eecma 
to  be  prelty  «'ell  seltled  nt  this  hour,  and 
in  favor  of  inshore  tiavigation  when  ill 
the  vicinity  of  ice.  Conflrmc<l  to  a  grcaC- 
er  or  leas  extent  by  Baientx.  Hudsoti. 
ItiilTiii.  the  two  Bosses,  and  othera,  In- 
cluitiug  the  whalem  countnully  viitlUng 
these  olime:s.  it  was  naerved  for  Sir 
Kdwant  I'lirry  to  bring  the  iiialtft  In 
vucli  jirominent  light  Ix'i'oHt  the  public  nn 
lo  pro4x>ke  the  most  hitler  discuxNion, 
and  revive  all  previous  experience  on  Ijie 
subject,  with  the  above  result.  Return- 
ing from  his  first  voyage,  he  says.  "Otir 
exporienee,  I  think,  has  clearly  shown,  tbat 
the  navigation  of  the  polar  seas  can  never  be 
performed  with  any  degiee  of  certainly.  wlUiont 
a  continuity  of  land.  It  was  only  by  watiih- 
ing  the  oceaaJoiml  o]>(.-niiigs  between  the  tee 
and  the  Hhons  Ihnt  onr  Intu  pcogu-sft  to  the 
weatwnrd  was  eirccted  ;  and.  )iad  the  land  con- 
tinued ill  the  itr.Mrt-d  direction,  there  can  be 
no  qucNtion  that  we  sliou!<l  have  coiilirnied  to 
advanw,  however  uluwly,  towan)  the  comple- 
tion of  our  enterprise."  lu  his  si-oond  voyage 
lie  reiterates  »ubstanliatly  the  same  opinion. 
So  neoeesarv  was  the  continuity  of  land  eon- 
sidered  by  llic  Uritinh  admiralty,  after  I'Srrj-'B 
deducllou,  that  several  ex]>ediliQn»  were  by 
theu)  lilted  out  lo  explore  tlie  arctic  coaat-line 
of  the  American  continent,  la  order  to  more 
intelligently  direct  a  vessel  tlirongh  the  uorUi- 
wegtt  pus^ge  in  e^iiforniity  with  thin  idea. 
One  of  the  grvatost  advantugcx  of  4^0lLtt-wa1e^ 
nnvtgalloTi  over  that  more  I'cmole.  rvi'n  whnn 
the  I.ttler  is  possible.  Is  Uhj  iissiinincfl  of  a 
winter  harlior,  should  the  young  ice  form  sornp- 
idly  as  to  prevent  fartiier  navigation.  —  a  not 
unusual  circumstance  in  these  regions,  where 
the  change  of  season  is  short  nod  decisive. 
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AnoUivr  sdvautngo  is  in  the  fact,  that  if  the 
botjy  of  water  in  which  the  veasel  is  cruising 
be  or  considerable  extent,  and  ploughed  by 
ocenn-cnrrenls.  the  ice  well  out  to  sua  tlocs  not 
become  fixed  nor  solidly  (Voxoii  during  even 
tiit'HCvureHt  wiiit^r^:  undave«Hd  ttniit  vmtmyod 
i»  at  Itic  mcrey  of  the  t;rin<Ung  ici--]i.nckN  cauKec) 
br  tlio  windM  nnd  riirivnts  at  a  lime  when, 
even  if  «hc  wurc  liberated,  the  iiitcnsc  cold  of 
that  sonsoii  would  make  it  rigidly  impossible 
to  manipulate  her;  and,  in  fact,  a  liberation 
under  Iheeo  drciimstanccs  would  be  the  rery 
last  thing  to  i»e  desired.  The  TegellhotT  and 
Jeanuette.  in  their  drills,  were  thus  partially 
rortiinate.  allboiigh  fiiilfei-ing  fVom  constant 
divad  of  liberation :  and  Kmnkllu's  shipa  had 
the  fttlraniagc  thai  Vleloiia  Channel,  through 


made,  and  many  times  forort),  iluring  heavy 
galea,  to  hastily  ahnn<lon  his  stiip,  with  n  neunty 
supply  of  clothing  and  food,  in  the  arctic  win* 
t«r  night,  expecting  the  crushing  of  his  rcssct 
in  the  whirling,  upbearing  ice-floes,  show 
plaiiiU'  the  groat  extent  of  mijer>*  and  suflcr- 
ings  which  a  erew  may  be  called  upon  to  bear 
wIh'ii  not  wafttly  liariiorcil  for  the  winter. 

Another  conNiilcratton  ou  inshore  navigation 
I  will  give  ill  the  wonis  of  Ita  author,  Lieut. 
Payer,  who  says, — 

"  A  ftlrip  of  oppn  water,  which  reirrntj  before  the 
jnxiwili  lit  the  IniiiMoi-  ontv  In  winlnr,  Inrm*  lUcU 
aloiill  coakU,  *iul  rtpi'cUlly  uiiLlrr  Ihn  l««  <■(  tboio 
axp"t'->l  to  mtririt-  <nirri!Til.'<  luiiniiii:  |iumlkl  to  them; 
anil  !lil»  ciMtNirilcr  <li.i--t  nut  nrl»r  fmni  th<?  tbawllig 
i>f  III*'  Ic-c  ihroiij;li  lli«  s"-->l  bent  ol  itif  lind,  but 
from  ih«  ianirft  bvInK  aa  ImtmiVAUc  barrier  ^aiall 
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which,  it  seems.  Ibey  nitemplvd  to  take  the 
middle  course,  i-i  suffii-iciitly  narrow  to  ft-eeze 
from  sltore  to  i^horc,  niwl  prevent  the  mtsi-ries 
of  a  winter's  drift.  .Sir  George  Itack.  in  the 
Terror,  drifting  tlirwigb  Fox  Cliannel  and  Hud- 
son's .Strait  in  the  winter  of  183tt-S",  did  not 
fare  so  well ;  and  his  terrible  Miirerings,  unal^le 
to  hoiiac  his  vessel  in  snow-banks,  which  were 
conttunUy  torn  fVom  his  ship's  udes  by  the 
oeucIesB  disruiition  of  the  iec-flelds  as  fast  a^i 


ihe  wlni),  and  ihrrefori-  n|i;>ln<t  I'v^curfentJi.  The 
liiconttaiicy  ot  thv  wlml.  Iiuupvit,  ni:i;  balUn  all  ibe 
cnlcTuUiiom  »(  iiitvtgnlluii;  for  uxuit-wnti^,  oivii  as 
far  n*  (Ii«  cTG  can  n-Bch.  may  he  fllled  with  Ico  la  a 
ulicirl  titiic  by  M  (■Juii;^'  »(  witiiL  L>tid-I«e  often  n^ 
miliii  on  tlie  cowi,  even  darrn);  fiimroer;  and  In  tlila 
case  tliere  is  nolbins  to  be  ilc>ne  Init  to  find  the  open 
iiiivlsable  w«ler  between  Ibc  rjitrrine  edKc  o(  the 
fa*C-fc«  and  tbe  .Irlfi-lee,  Sbould  ilic  drift  become 
paek-lee.  tlie  in'mieiil  mux!  be  nwiiiteil  wbvn  wind* 
aellin^  iti  fruiii  llie  liiid  mrry  uft  llie  iuiL*sei  i>f  lee 
blochini:  llie  iiaviicxtiiiii.  and  ogieii  aiiiUMfie  frM  from 
Ice,  ar  at  IcMl  otilr  parllallf  cuvet«d  with  drift-lee." 
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Prom  all  the  above,  It  is  evident  that  navign- 
tioD  Id  coast-waters  must  be  alow  and  gradual, 
allboiigli  it  has  aJwava  been  atteiid«i1  with  the 
];reatest  adraiiln^cs.  Inatiorc  iitivigalioii  is 
not  wiltiout  it^  liinilcrnncc^s,  howi'Vi^r,  iind  es- 
pei'Iall^t'  iit  this  tlif  <riuii'  wlicrrt  tliv  waUT  ncnr 
tlic  coftut  is  vi'Pf  shallow ;  iiml  this  cotiUl  lie 
ivm^Ucd  only  bv  a  light-ilraught  vessel,  which 
has  tho  difia<  I  vantage  tbat  such  a  vpssd  kiiidoE 
<t)Drorni  to  the  build  already  indicated.  Tliie 
is  csiiedally  the  case  ou  the  polar  shores  of 
the  mainlnnd  of  America.  Asia,  and  most  of 
Kiiropo.  while  in  the  eliannels  and  waters  north 
of  tUeiu  the  land  rises  higher,  the  niivigabU' 
wateis  apjtroaeh  more  closely  lo  thu  .tlKirir.  and 
jjrogn-itK  forvviird  beoomt-it  more  enKily  nmurctl. 
Also  in  cu.'i«l-wat<-r  criiiniiig.  a  k-frs^cl  forced 
upon  the  shore  by  the  iiicoToing  pack,  biicked 
by  a  heavy  gak.  is  in  a  more  ivrccnrioiis  slate 
than  one  simply  grounded  or  lifted  tii>on  n.n 
ice -field. 

A  ship  onw  fairly  beset,  and  strongly  held 
during  a  gale,  is  completely  beyund  control; 
and  no  real  good  can  be  aecomplisbed  by  llio 
severe  tasks  of  warping  and  eonliimal  ahUting 
of  ice-ancbors.  which  only  exlian^t  tin-  erww. 
and  render  tliem  more  or  k-»s  uiiubh:  lu  lakn  n 
ihoroujlh  advautaf;e  of  a  farurahlc  nitiialioi], 
should  one  ot-eur.  I'jirry.  however,  under 
these  ein^iiin.'ittiiii.'t^H,  <li<l  not  licsitale  to  employ 
tiix  crews  U>  llieir  ulmoHt  at  the  hatvsers  and 
itaila,  plainly  aek  now  I  edging  that  "  tile  exer- 
tions made  by  heaving  nt  hawsers,  or  Other- 
wise, are  of  little  more  service  than  In  Uie 
occupation  tlioy  furnished  to  the  meu's  minds 
und«r  such  ciVcumslancea  of  difficulty ;  for. 
wbeo  Ibe  ice  is  fairly  acting  against  the  ahi]>, 
ten  times  the  strength  and  ingenuity  could  in 
rcalily  avail  nothing,"  But  llio  greater  mn- 
jorily  of  ice-navigatoni  arc  now  deeideiUy  of 
tlie  opinion  that  it  is  best  to  yield  to  fate,  and 
rewrvc  the  men's  strvngth  for  iwilpahio  efforts. 
Still,  in  Itie^e  bcsclmcnts  the  mind  of  the  com- 
ronnder  must  be  ever  active  ;  for  itew  events 
follow  each  other  so  rapidly,  that  a  favorable 
chance  for  iTneue  is  passed,  before  it  can  l>e 
fair);  weighed  in  all  its  aspects. 
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NOTES  O.V  JUBER.VATiyG  MAMMALS. 

A  TMiv  [Mi^raleDt  impression  e.tiats,  that 
hibernation  among  mammals  Is  so  fixi-d  a 
habit  that  it  may, be  defined  in  a  few  wonts, 
that  it  occurs  with  all  the  regularity  of  sleep, 
and  U  as  necessary  to  tlie  creature's  welfare  as 
food  or  drink.     So  far  as  ttic«e  bard  and  fast 


lines  are  drawn,  so  far  is  our  understanding  of 
the  subject  warped  and  imperfect. 

in  Uie  ninth  edition  of  the  Encyclopaedia 
Brilunnicu,  liibernalion  ht  defined  as  that  "  pe- 
culiar stat«  of  torpor  in  tvliicb  many  animals 
which  inliabit  e»ld  or  leni|H-iatc  climates  paaa 
the  winler."  Here  wc  have  the  eharjicleristle 
feature  of  the  habit  clearly  esprvMHl ;  but, 
when  wo  come  to  tyinsider  the  minor  details, 
we  do  not  find  that  any  two  animals,  however 
closely  allied,  hibernate  in  precisely  the  same 
manner,  nor  do  individuals  of  the  snme  species 
always  hibernate  alike.  Funher,  wo  do  not 
Bud  that  it  Is  so  common  an  occurrence  as 
Usually  supposi-d:  and  no  animal  appears  to 
hibernate  merely  because  winter  bait  'set  In,' 
regaixlli-ss  of  the  tem|><-rature  then  prevailii^. 
My  own  studies  of  the  aninud  life  in  this  neigb- 
l)orlioo<l  (central  New  Jersey)  lead  nic  to  ron- 
cliidc,  rather,  that  it  is  a  happy  faculty,  which 
certun  animals  possess,  but  do  not  willingly 
exorcise.  If  the  prevailing  lemperatiirc  forces 
them,  In  self-defence,  to  hibernate.  tJicy  can; 
but  so  long  as  they  are  able  to  withstand  a 
low  teu»[ierature,  and  food  is  accessible,  tbey 
resist.  Other  ei\u»i-s  than  cold  may  induce  an 
animal  to  liibernuti> ;  as  when  d<?prived  of  Ibe 
supply  of  food  gathereil  during  the  preeeding 
autumn.  In  snch  a  ease,  squirreU  will  pits« 
the  winter  in  a  state  of  tor[)or.  however  mild 
llic  weather;  while,  with  au  abundant  food- 
supply,  they  will  simply  sleep  through  tbo 
colder  days,  and  awake  to  fcAst  whenever  tbo 
sun  shines  brightly. 

Of  tlie  thirty  or  more  mammals  found  here, 
thirteen  8]>ecie8  are  supposed  to  be  hibernating 
animals.  Tlieae  are  four  apeciea  of  bats,  two 
of  moles,  three  squirrels,  one  ground  squirrel, 
one  marmot,  one  jumj>ing>mouse,  and  one  lles- 
jicromyn.  Of  lbe»e,  probably  the  bats  are  tito 
muHt  iTnsilivc  to  (lold.  and  avoid  expOKure  to 
it  willi  Uie  greatest  care ;  and  jel  1  Iind  that 
the  little  ret!  Kit  (Alalapha  novaelioraeensis) 
is  vcty  late  in  reiiring  for  the  season,  and  re- 
appears with  great  regularity  e.-yly  in  Febru- 
ary. Their  actions  at  Ihia  time  indicate  that 
considerable  food  is  to  be  bad.  —  that  flying  li>- 
secta  are  abundaul.  While  this  bat's  ordiunry 
liabita  do  not  differ  noticeably  from  those  of  tbe 
other  B{>eei(-ii.  it  is  apparently  leKS  setisltivc  to 
low  tcmiwratnre,  and  needit  but  the  least  en- 
couragement to  arouse  trom  ila  hilicmating 
sleep.  It  is  also  less  crei>itsetdnr  in  habit 
tban  the  others;  but  I  do  not  know  that  litis 
fact  has  any  bearing  upon  tbo  irregularity  of 
ita  hibernatioi). 

Bats  disappear  in  Novemi>er  or  December, 
immediately  after  Ui«  formation  of  ic«.  but  do 
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BOt  8e«iD  aflfaot«d  by  n  ni«n!  KiicovsTsion  of  bnnl 
frosU.  As  inEtcct-liTv  is  not  iniit«rinlly  afTcctcd 
by  llie  Grsi  ft-w  TrOMtK,  tlicrc  docs  not  spem 
any  ri'iuoii  for  their  witliclrawal  from  acliv« 
life,  mill  tlicruforc  it  is  not  Biirpmiug  tbM  erea 
up  to  Chntttmait,  tints  should  be  set^n  dying,  itt 
KUDSct,  in  coiisidcrable  numbera.  When  tlie 
atcady  c«Id  of  an  average  winter  fairly  i-eacbea 
OS,  bats  hibemale  in  two  nays.  If  Uiey  rt- 
Bott  to  the  ordinary  abolU'r  of  a  hollow  tnrc, 
or  similar  locality,  that  \»  eonsiderahly  cxpoiK'd 
to  tlie  wind,  then  many  individuals  chistci-  to< 


flii€8  which  passcci  tbrougli  it,  and  which  wiTf 
in  constant  n»c  during  tti«  time.  This  hut 
could  be  taken  down  and  hung  up  as  readily 
aa  an  ioanimate  object,  yet  clearly  showed  that 
it  was  ooRscloua  of  tlie  <listurbance  lo  which  it 
waa  subjected.  Once  1  brought  it  into  a  warm 
room,  when  it  revived  in  thirty  minutes,  and 
flew  about  tliu  a[Mirtm«nt,  but  not  nitii  u  reiy 
stt'Ady,  w<-ll-dircct4rd  flight.  WhL'ii  lidien  again 
lo  the  attic,  it  res|iondcil  lo  tlw  cflVcla  of  the 
lower  temperature  by  resuming  its  former  po- 
sition, aftor  a  steady  to  sihI  flx>  flight  from  vnd 
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gether ;  and  contact  Ii  mutiiallr  beneficial,  for 
the  toqior  of  hibernation  Es  not  rapidly,  but 
nther  gradually  aei^uircd.  Such  clustera  of 
bata,  if  dirtttirbi-d  immediately  after  gathuring 
b^tlicr.  avK  as  ri'senlful  aa  whiMi  c-apturnl 
during  mi<t«nmmcr ;  and  not  until  Uir«'<'  or  four 
<lays  have  elapsed  do  tbcy  Iiecomc  insensible 
lo  disturhanee.  If  lliis  he  very  riolcot,  and 
the  creatures  roused  suddenly,  a  ciirions  con- 
dition of  aimless  activity  ensues,  but  lasts  for 
a  abort  time  only,  and  oHen  ends  in  death. 

On  tlie  other  lianrt,  I  have  very  frequently 
found  solitary  hnis  in  curiously  out  of  tie  way 
pUiceit.  where  tliej'  were  so  p^otf^cted  that  they 
»>u!<)  not  have  sufl'ered  fVom  Ibu  severity  of 
the  season,  however  inlcnricf.  In  such  eaaeti  the 
tor]>or  was  never  profound,  the  lempurature 
of  the  boily  hut  little  roditced,  and  the  heiirt's 
action  almost  nonnnl.  Kor  inslnnee:  n  single 
dusky  bat  (V'esperlilio  fuscus)  slept,  or  hitier- 
nated,  as  described,  for  thirteen  weeks,  in  tbo 
attic  of  my  house.  It  clung  to  a  nail  driven 
into  the  wall  of  the  chimney,  and  was  protect- 
ed by  a  piece  of  woollen  cloth  banging  from  a 
l)eara  alwve  it.  Tlie  chimney  retained  a  little 
of  the  warmth  derived  from  the  three  smoke* 


to  end  of  the  attic  for  nearly  an  honr.  The 
bat  seemed  to  be  nboUy  aware  of  Uie  poslUon 
of  the  nail  in  the  eliininey.  and.  when  wearied 
of  its  flight,  lunied  lo  it  directly,  uiid,  fold- 
ing iU  wingM  about  it,  seized  the  nail  witb  a 
tighter  grip,  and  hung,  head  down,  as  It  hail 
hoen  doing.  In  two  hours  I  went  to  it  again, 
and  round  it  as  inditTercnt  to  handling  a*  be- 
fore. 

The  two  species  of  moles  so  (-oinmon  with 
ne  hibernate  in  quite  different  ways,  the  hnbit 
varying  aa  much  with  them  aa  docs  the  char- 
acter of  their  respective  habitats. 

The  common  mole  (Scalops  aqnaticus)  — 
which,  by  llie  way,  is  in  no  sense  aquatic — bur- 
rowa  deeply  into  drj'  soils,  keeping  Just  beyond 
the  fhist-tinc:  and  there-  it  remains,  without  a 
ni-st  of  any  kind,  until  \\w  warmth  of  the  spring 
sunshine  melts  tlie  front,  loosens  the  soil,  and 
seta  the  subterranean  prisoner  free.  If,  as 
sometimes  happens,  the  cold  is  nnusnally  in- 
tense and  sudden,  the  ground  freezes  liclow 
the  reflting-placcs  of  the  hibernating  moles, 
and  then  they  arc  frozen  to  death.  This,  1 
judge,  docs  not  often  occur  ;  but  the  approach* 
ing  ftoat  rouses  them  sufflciently  to  place  them 
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on  their  j^iiard.  and  forthwIUi  Ui«y  burrow  a 
little  clce|»er.  ' 

It  ia  very  dilTercnl  with  the  meadow -haunt- 
ing, stur-noiHli)  moll!  (Coiiiljliira  cri^tata). 
Tliis  miiminsl  tins  innn-  (:(>ni]ilifat<Hl .  burrows 
Uian  liiosc  of  tlic'ptx-wiling.  and  ylWa  Oiw  or 


ft^in  forty-ciglil  to  seventy-two  bourn,  ttio  i 
nary  duration  of  the  higb  water.     If  thr        _ 
any  cause  lh«  pcriwl  of  sidtmergeiice  was  pro- 
longed, it  IB  probable  that  it  would  i>rovc  Tatftl 
to  the  moles. 
The  aliort-tailcd  elircwii  (Itlfirina  brevloao- 
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more  oi>cning«  to  thciii  are  lii'iR-nili  tbe  biii- 
faoe  of  the  natcr.  At  some  jwlnt  in  their 
tangled  tunnelling^,  tll«se  moles  form  commo- 
dious nesis.  pladng  a  good  deal  of  line  gra&a 
in  tliem.  Here,  indifferent  lo  IVeahela,  tliey 
remain  all  winter,  and,  oa  they  can  lay  up  no 
food,  !itee|>.  t  su)>[>ose,  througii  the  entire  xeit- 
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•loii.  The  fuc-l  (hut  these  niolcH  are  iiiLilTet'lcil 
by  being  Kiibnwrgtit  (luring  the  npiiiig  fi-e«hel« 
is  an  int^^ruHting  faet.  So  far  as  I  hnvees- 
nmined  their  nest^,  there  was  nothing  lo  shuir 
Ihat  they  ncro  nater-tigbt ;  aod  1  think  th.tt  Uk« 
Animals  must  have  been  tboroushlv  waked  for 


d.-^) ,  on  the  other  hnnd,  whicli  ai'e  closely  nkiri 
to  the  foregoing,  are  full  of  life  and  activity 
all  winter.  No  severity  of  the  weather  chills 
their  anlor ;  bnt  this  ia  not  to  be  wondered  at. 
Their  favorite  food  la  groashoppers,  and  the-^e 
ui-e  to  be  had  in  ;ibundancr  the  scrason  through. 
Kvery  wai'm  day  brings  bnndrMlH  of  Imlf- 
gruwo,  wingless  grasa- 
boppers  lo  the  snifiicc, 
whcro  they  move  alraut 
very  actively.  Feb.  3  of 
this  year  I  found  iitcr- 
nlly  millions  of  them  bop- 
ping over  the  dead  grass, 
in  the  meadows,  as  rent- 
leasly  aa  tliough  it  wert- 
August.  The  ground  wiut 
Hxtzen,  and  llie  suiiliglit 
bad  merely  (Irled  and 
warmed  the  tnnglei^I  innt 
of  dead  grass  tipon  the 
surfftce.  At  various 
points  I  found  the  0[>ea- 
iDgB  of  tunnels,  which 
1  took  to  be  the  path- 
waja  of  the  a'epiwou- 
lar  fJirewa,  —  shy  littic 
eientures,  that  towards  suusct  oouie  to  tlic  sur- 
face, and  forage  during  the  lirilighl. 

Omitting  refei-euce  lo  ttie  winter  hnbitK  of 
the  familiar  aqnirrcl.i  aixl  noodehnck,  or  mar- 
mot, let  US  consider  brieRy  the  two  small 
i-odcnts  foDud  licrc,  that  xre  also  bibcrontii^ 
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auinmls,  —  thv  jnmping-iDOuMe  (ZaptiK  liuiiso- 
liiux)  mid  tiio  wliiLo-fooUil  inoii^u  (tIi!H]Hrro- 
myi  IpiK-opiiR).  Tiicso  (wo  mice,  popularly  so 
C'llliii),  hibcrnntc  with  great 
rcgiilarityin  one  a^dsc,  biit 
differ  inter  ae  in  another. 
The  formei',  once  torpid, 
remnin  §o  until  aprin^.  a 
few  nariii  dara  In  winter 
fflilin};  to  ruiiHc  tlieiii ;  but 
the  n'htti--rui>l('it  inoiiKfi 
8eerii.t  siiiiply  to  sleep 
soundly  r:i(lii-r  tliiin  glow 
torpiit.  find  nr-spoDil*  with 
4»nsidei'nblc  promptness  to 
»ny  ilisturbance.  Thfl 
jiniiping-mousc  biiilda  n 
nest  of  leaves  and  i^raaa  at 
a  voiisi<lei'abIe  depili  from 
the  snrTsce  of  the  ground 
(not  II  '  ball  or  mud.'  as 
stated  in  the  Kncydopai-'dia 
Britannioa,  art.  'Jfrboa'). 
and,  once  ruirly  scttU'd 
Llieiiiin.  is  lieyonti  Ihc  va- 
rious sudden  changes  of  our 
trintcrs:  the  nbitc-foot«d 
mouse,  on  the  contran-.  uti- 
lizes an  old  biiid's-nest.  or 
lias  a  resting-place  beneath 
a  log  or  in  a  half-decaiwl 
fitump.  In  Biioli  iMjtilLioiu,  of  course,  the  ocni- 
pant  l^  inoM>  likrty  to  lit  disturhcd,  and  is  nloo 
rfireetly  «'xp(iM:d  to  the  vnrying  icmpernturc. 


Jutnpinjj-mouse,  does  not  do.  However  this 
iiiaj-  lie.  Uie  fact  reina!na  that  both  Iheae  ro- 
lU-nt^  are  quit«  sensillre  to  cold,  and  hibernate 


Flu.  I. 


ni5  soon  as  winter  sets  in :  I'et  liow  very  differ- 
ently is  this  faculty  exercisod  I    C.  C.  Annorr. 


fio.  a. 


Is  it  to  meet  the  re<|iiireuicnts  of  tliis  eonditicin 
that  this  mouse  lays  up  a  goodly  stock  of  food 
during  automn?  —  something  the  Jerboa,  or 


AKOTHBR  ANCfKNT  BUMAN  SKELE- 
TON FROif  MP,i\-TO.\E,  FKANCR. 

Wk  owe  Ut  till-  favor  of  Pfof.  Spi-nwir 
P.  Bairtl,  serrtrtary  of  tin:  SmilbHunian  in- 
stitution, photf^raphs  nf  a  human  fkull 
exhutned  last  month  IVoin  one  of  the  grottos 
at  Mentone.  Franco  (next  to  that  in  which 
RiviSre  discovered  a  skeleton  twelve  years 
ago),  together  with  a  letter  from  Hon. 
Thomas  Wilson.  U.  S.  consul  at  Nice,  nu- 
der  dote  of  March  ;(l,  from  which  w«  ex- 
lra(!t  the  following  statements: — 

'riic-  Hkck-ton  to  which  the  bIeuII  belongs 
niL'i  found  in  the- '  fourth  cavern,' at  a  depth 
of  eight  luetrcft  and  a  half,  under  well-de- 
fined Ktrata  ;  ouc.  a  niiatri!  and  a  half  thick. 
eonipottH)  of  cinders,  ashes,  burnt  earth, 
and  ohareoid.     More  or  less  worki^d  lliiit 
chips  wore  found  with  it,  coin[iiuring  wt'Il 
with  those  found  with  ICivi«Nre's  skeleton. 
The  skeleton  was  complete  ;  but,  ns  tin-  reault 
of  a  qnarrcl  over  tiio  ownership,  the  bwly  wn.-« 
stulcn,  and  its  whereabouts  arc  still  unknown. 
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Ttie  skull  WM  broken  in  the  exfaumation,  but 
w  nrnrlv  perfect;  and,  wbon  found,  a  largo 
flint  ebip  iraa  fmiDd  resting  agaliiat  the  top  of 
the  faeAd,  as  Bhoirn  in  tl^;.  I,  and  two  otliera 
resting  like  einmlels  aguiiiwt  the  slioiiliter*. 
Th«  leugtb  of  Itic  nkiill,  fruin  lUv.  back  of  the 


Alibuiigh  niticli  him  been  wrtit«a  ftbont  lUcu  rep- 
Ulci  sinm  BucklaDddi-Kcrllwd  H«g*tOMnnu,  in  IBM, 
but  lltik  hni  hcen  inuler  out  in  reskrVI  to  the  struc- 
turn  of  tlifi  kliull,  mid  many  porlioiii  oC  Ihc  ■Icclntoa 
sllll  rpmilncd  to  be  dcti-rmiiicd. 

OI  1.1)0  eamWomu*  dlnnuuni  from  t]i*  Ani«rieMi 


UuJl  of  Csntaiauniii  niuliorula  Munl>l  ildr  niMr. 


null  <rf  Onuiuursi  narln-rDl*  ««[»h;  tap  tie*.    ••.  n^Bl  ■jwMhb:  ft,  hum  en™;  '.  n.iiurWtnl 

pii™l  (u«»«;  J.  jii««l  Ikiih-;  ni.nmil'lnrj  hon-';  ib'-iiihIbII*;  ».  bmI  bnnf ;  o:-.  iwtliirtiil  ™nJjrle; 
nf.  nlfiirmrj  lDt»>;  /i/,  [■rt-fttiiiliil  buuc ;  /rni,  (•(i>-iB«lllntjr  ftoiM;  «>  qu»Jf"Ui  bona;  f/.quitdiaio- 
|h^I  bonp. 


beiul  to  tbc  Torebrod,  was  rigtitcon  wntimeLrca, 
kthI  from  tbc  back  of  the  lieJid  lo  the  project- 
ing eyebrows,  nineteen  centimetres  >iid  a  half: 
the  breadth  was  fourt<:cn  centimetre*.  One 
femnr  nas  saved  tVom  loes,  and  locasutCMl  for* 
ty-nioe  centiinetres  In  length. 


NEW  JURASSIC  DINOSAURS. 

Is  tlio  AiHfHfait  joumat  iif  nflmre  for  April, 
Prorm»or  M*nh  tiHB  gWen  Ili«  prtiirlpal  cliBrMtnr* 
of  llM  Tti«ropad>,  ■  nmivorous  ord«r  of  dlnasnurs, 
Qlintnteil  b;  Damerao*  Bcnrci,  •ereral  of  vkicb  ara 
Imtc  repeated. 


JutaMlo,  Ibere  are  appunintly  tmir  ilbtlnct  (amilii-*. 
one  of  wlittlt  1b  reprUHeiitvd  1>y  (.^ratusiiiirus.  a  tuew 
larm  here  described.  'Die  nearly  jierfect  skeleton  of 
CcraloMiinls  presetiU  several  cbarucleni  not  hitherto 
*eon  in  the  Dlnoxniirla.  One  of  tbrin  1*  n  Uri^e  linrn 
on  Ibo  •ktill;  anollifr  In  n  new  typo  i>(  verielira;  aiid 
a  thin)  Is  BCMi  in  lbs  pvtvia,  which  Itu  tli«  bunea  all 
oo-oMlfled.  u  ill  nil  known  birds  eieept  Ardiaeopt*- 
ryx.  Aiintlicr  feature,  not  before  knomi  In  camtro- 
roiit  itiiiotaiir*.  Is  ilie  [■ivirnc'i  of  OHeoo*  tlermal 
plates,  eitemliu^  from  ibe  ahull  over  lh«  T«rt«brac 
This  (ikeleioti  1»  o»er  Beveuteeti  feet  In  length. 

The  tkull  of  Ceralotaunu  ii  very  large  In  pnpot^ 
tinn  rmha  rvatof  thi!akol*UD.  Tbo poaterlor  rtglon 
Is  •leral«d,  and  moderately  ett'xided  tnniven«l]r. 
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The  (adnl  porDon  la  rlnngaic,  Upering  cn>*lu»lly      formi  found  witli  (hem.    Some  (aicu  Mmi  tu  indl- 
to  the.  niuEtie.    Seen  from  aborv,  the  gktill  In  out-       catc  that  thcjr   wpm   viilparoiij.     Tbo  pubci  w<tre 


Bkall  of  t-'prtlo-  •  '•■■•  <<  <-i<.oniUltanh; 

fiUl.l      ,lL    <.. 


ftlvlAufC^ftiEfuiiitu*  nnitlcnrptB  Umhi  ■14vv1«w»*'4rn  from  ihf>  Irft. 


long,  and  flrmlf  nnlleil  for  the  groiurr  part  of  thnlr 
lengih,  tfriulnMiiig  l)«tow  tn  •  targn,  m&ulvo,  foot- 


I1d«  la  like  ili&t  of  a  crocodile;  >?cn  from  the  *lde, 
It  appears  InEc rill  Ion  In  Ijpn,  tlin  grnienl  struc- 
ture being  light  and  npen.  The  ua*al 
bonnt  support  k  !«[£•-,  cuuipreMod,  vleraud 
horn-core  <in  the  uK^diau  liii«.  tt  irviileiit- 
ly  nqiported  a  high  tnTDvhant  )iom,  which 
mnat  hare  formed  a  pownrful  weapon  tor 
oSroco  anil  dntcnce.  The  niitxlllary  tioiiee 
tn  large  and  ruaMivv,  na  are  nliiu  (hu  lower 
Jairi.  Tiii-y  nrc  esth  provided  with  nu- 
ineti>iii  troth,  which  an;  tai|ii<.  pnwcrtut, 
and  trrnrhnnt,  ittilicUiiiK  cteiu-l.T  iLe  ferci- 
rtoua  chanu'ler  of  thi*  animal  when  nlire;. 
There  nre.  moreover,  largo  pmitulicranf« 
panlaltf  overlj-iTiK  ilia  orbit*,  which  llirj 
doubitesa  aorred  lo  |>rolect.  TLe  brain 
wa*  of  inedluTu  tiie,  but  cuinpitrutively 
roucU  larger  than  In  the  horbivoraus  dlno- 
■aar>:  It  wax  qntlo  olongatc,  and  sllualcd 
oblti)uolf  in  the  tkiill.  Tlie  furatiieri  iiiag- 
noin  la  •luall.  Tlie  cerebelliiin  wan  of 
modentto  titf.  The  optic  lohe*  were  well 
dc*«1opeiI,  and  pmpnrllonallj  lar}:cr  than 
Lhahemlspb^nt).  The  o!f«ct<iry  lohes  were 
Targs  and  expMided.  The  pituitary  body 
appean  to  bare  been  large. 

Th«cerrlca1  vertebrae  d I ITtir  In  type  from 
thOM  of  any  other  known  reptiles,  beine 
deeply  concave  behind,  but  Hallened  io 
front,  leafing  only  a  narrow  margin  for 

artlcnlallon.  relvl.c,f  AlI<.«aiifuifm(llliMiii»h;  nldc  f l«».  riHiii  from  U.o  k-ft.    o,  weuibi.- 

The  bouea  of  the  pelvis,  except  the  la-  bun-,  u,  iiium;  4(,  iiohlura;  p,patili. 

emm,  are  all  thoroughly  ou-iitaiOed.    Tba 

pelTia  Is  extremely  narrow,  being  In  ttrlklng  contrail      Ilk*  body,  which  probably  iierrod  to  snpport  the  ani- 
to  tb<  width  In  this  region   in    the  herblTorous      mal  when  sitting  down. 
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Rtttorsllon*  o(  tlicforsuidblndlesRof  AlloMunu 
M«  glvL-n.  Tbnf  am  TRniiukaM*  hi  Ihn  fjral  •lltjiar- 
Itjr  In  nil'.  A  ii«w  clatsiAcalioB  of  ttie  unler  'I'ii«n>- 
poda  l»  also  iiropoMiI,  lucliuling  th«  Eurup«ui  m  well 
•a  tha  Ainericaii  funo*. 


7'«B  ASTRONOUrCAL    LABORS    OF   MR. 
COMitON. 

Ix  Ills  »ildrua  Iwforc  t)io  Itojnl  utronomitnl  (ocU 
cCf  In  Pebriiary  liut,  on  thn  jirrM-iiUtion  at  lb«t  ffol<l 
m«(lAl  to  Mr.  Comiuoii  fur  Ills  |>liolograpl)(  of  o«1e«- 
llat  bodies,  Uie  iimidnil  a{  lliu  tuuiely,  Mr.  Sloii«, 
reniKTk«l  tlial  the  council.  )n  making  Ibit  ••nn),  hiul 
been  leM  InHnciicrd  bj  orlslnnlltir  In  tlic  mntbotl* 
AdopUnI  llun  by  tLa  |t''^i>t  I'rnccSciil  succetu  whleh 
llM  Wtended  lii>  vflorU  in  Uiia  Held  ul  lutionomk-Al 
rWMTcb.  It  «iU  be  of  inicmt  to  note  a  tev,-  polnu, 
tvUtIng  to  tli«  labor*  of  Mr.  Common,  which  hav* 
conlrlbiiied  more  or  lesi  itirvclly  to  tbe  Imporlftuce 
ot  hisiu*u]t«. 

He  brgon  cclMilnl  phologmpliir  alMiit  ten  yenra 
aco,  n-kli  a  umall  nirnHar  ot  Ave  >n<l  a  lialf  Inchcii 
Bpprtiirr.  In  IS7T  lie  supplied  himself  wi'li  an  fllnb- 
Imn-Incli  mirror  by  Ciitver,  tli*'  tuounliiiK  for  wblcii 
iraa  de>lKii«d  by  tilnuclf.  and  csecuti-d  uiidi-r  Iii» 
direct  penooiil  iiipnrinteiiilciirc  In  ■  {inper  pre* 
Mnti*!!  lo  iliK  lioyftl  Mlrononiirikl  society  In  IK71),  IiA 
laid  down  certain  iutuiucdty  proper  condliions  to  be 
fulfilled  in  till!  mounting  of  large  re1l«ctor»,  according 
la  wlilcb  be  wo*  proceeding  with  thn  ci>n«tni<^tlon  of 
an  rxpoeJlna'y  powffrfal  tvlBKopo,  and  antonit  wlitcli 
were  tb«  following:  — 

1*,  No  tube  properly  m-chIIciI,  S".  No  tnnait  o( 
metal  dtbcr  below  or  ni  tha  »Mx  ot  the  line  Join- 
ing the  large  nnit  »niall  itilTrom,  SP.  An  rqnaloiial 
tnoiiniinx  capable  of  direction  lo  any  part  ot  Ilii>  visi- 
ble h«anna.  and  of  couliuued  obsurvutiun  pnsl  Iht.- 
meridtan  irlthoiit  rcvt^rMl.  4'*.  An  cllldcnt  luenim 
of  aapportlnti  the  mirror  wllhonl  tlcxnic.  r>°.  Drlv- 
I ng^C lock,  circles  lu  Hnd  or  lilcniKy  an  ol)J«i'l,  und 
moUona  taken  lu  eyu-«nd.  fl°.  A  ciullliuator  fur  llic 
rMdy  adjuitinent  ot  tli«  mirron.  1''.  Sucli  a  cun- 
■traciion  of  tnounthig  aa  to  gl*o  the  grealcst  nniount 
of  sieadlnfM  wlib  the  leaat  amoont  of  frlclloo.  8". 
All  efllciem  meant  o(  rMllvering  ibe  mirrors  and  of 
proiccliiig  tlicin  from  dew.  V.  A  tafe,  iicjidy,  and 
cajlly  ndjiulcd  platform  for  the  obiiTrrr,  allowing 
about  two  lioura  conllnuou*  obMrraiion  wltbout  tbo 
neoouity  of  any  onotlMi  except  ibnt  from  th«  ob««rr> 
er'B  place,  and  of  auy  aecea*. 

In  dnignlnga  mounting  to  lallify  iliCM  condition*, 
Mr.  Common  made  ftucli  departure*  from  Ibe  old 
fomi  of  Diouuliiig  and  plsttonn.  llial  an  account  of 
It  was  dcrmni  worthy  ot  a  plaro  In  the  Memoir*  of  the 
Boynl  oitronomlcftl  toctoty,  wliere  may  bn  found  (raU 
sivl.  p.  17.1)  a  description  ot  his  iiitilriimcliU  logMber 
wUb  fully  detailed  drawings  aititcd  a  >i  only  for  hli, 
but  alM  for  a  much  larger  telcacopc.  In  the  actual 
constraellon  «(  tlm  tlilrty-»U  Inch  rellcctor,  the  coit 
VU  ktpt  (town  aa  touch  aa  ]K>Mible  vtittiuiil  Hcrl- 
Actng  any  eeiential  [loltit*,  all  dalioraie  uicchanical 


arrangameula  coming  under  t1i«  bead  ot  mere  luxu- 
ries being  avoided.  Doth  the  lekacope  and  lis  house 
wiir«  so  contrtvod  a*  to  be  complelcly  under  the 
tuanag«mt<nt  of  one  perMii. 

TIm  dilbculliM  wbicb  Mr.  Couii&on  turmonnted  In 
Ibe  coBklructlon  of  hia  telescope  were  ot  the  most 
dliKonrngtng  nature, — In  fact,  unlqae.  Just  iis  the 
grvat  Bjieciiluni  —  a  lump  of  gbia*  of  about  iblrly-elghl 
inches  diameter,  and  aeicii  Indies  Iblckncis  —  wan 
ready  to  receive  ita  Bnal  &^Fe  in  llie  bauds  of  the 
opticlMn,  It  hurit  into  a  thousand  pieces  vltli  a  lerrlBc 
explosion.  Within  a  tew  honra  llm<'.  Mr.  Common 
had  telegraphed  to  the  glaM-makets  In  I'arls  i'>r  two 
mure  disks  ot  like  dlitwmlojia,  the  extra  one  to  be , 
brought  Into  service  In  cue  ot  another  exploilon. 
The  iccond  dUk,  hownrcr,  was  tuccessfoUy  ground, 
jmlished.  anrl  inoiinled  leady  for  work,  about  the 
luidilleof  ISTD,  and  it  !s  with  tblBiuslmment  that  Mr. 
Common  has  carried  on  Uls  uneniiiilk'd  rraearclies. 
In  aome  rvpt^ct*  It  is  proper  local)  It  ilie most  power- 
ful lelcsco]>e  In  existence,  alllioiimli  the  great  rcfmc- 
lor  of  lliirly  inches  upertun;,  now  bchifc  mount'^ 
near  St,  Petersburg,  way  be  expeeled  to  mrpass  if, 

A  description  of  &[r.  Common's  novel  plan  for  sil- 
vering large  mirrors  may  be  found  Xn  vol.  xlM.  of  the 
Monthli/  noUcta  ol  (he  ftoy&l  astrotiumical  society, 
at  p.  la 

Of  Ih«  mounting  of  Mr.  Common's  redectur,  Mr. 
Stone  remarks,  ibat  It  Miows  Id  every  direction  great 
eui^Uieeriu^->kilt.  guided  by  Ihe  experlenci-,  gained  In 
the  use  of  the  amnllcr  Instruinents.  of  ihe  actual  r*- 
ijulremrnla  (or  successful  astronomical  worli.  The 
meltiod  ot  rell«iiiig  tlie  friction  ot  thn  jioUror  main 
asis  ot  the  instrument  deserves  espeoiHl  attention, 
and  is  fully  dealt  with  in  his  memoir.  Mr,  Common 
alliidod.  In  this  publlcjitlon,  to  the  fncc  that  tbU 
principle  is  diiially  applicable  to  oilier  aitronomlcal 
inslrumenis  of  large  diinuusiuns;  and  at  the  mretlns 
ol  [he  Boynl  astMiiomical  society.  March,  ISIM,  tie 
presented  plan*  for  a  largti  transit  circle  in  which 
mercury -iron  a  1 1*  arc  used  to  sustain  the  weiglit  of 
the  tube  when  In  cerUtii  pusSllods.  By  ihcso  means 
he  believe*  that  Hexure  may  be  practically  elimi- 
nated. 

Early  In  iW<)  Mr.  Common  attempted  to  photo, 
graph  the  great  nebula  of  Orli.>n;  the  result  being  n 
failure,  OS  the  stars  upivared  on  tlie  plate  as  ham, 
and  the  nebula  hnil  Impressed  llselt  only  aa  a  faint 
Slain.  Itul  such  failnies  only  suggested  tbo  neces- 
sity of  iiiiprovetl  clock-xlrivinjc,  and  the  luoof  more 
sensitive  p)ates.  In  June,  18S1,  Mr.  Coiumon  obtained 
asurccssful  photograph  of  comet  |b)  of  that  year;  and. 
In  March  ot  tlio  year  following,  a  pliotograph  of  Ibe 
iiebuta  of  Urlon,  which  excited  the  admhallon  of  all 
tlie  astronomers  whu  had  aii  opportunity  ot  Inspnct 
Ing  It.  lie  continued,  howsTcr,  to  push  the  refine*.^ 
ni«nia  of  his  photographic  and  instnunenlal  equip- 
ment lo  a  fartJier  limit,  and  obtained  on  the  30tb  of 
January.  1S83.  a  phoiugraph  ot  Ihe  nebula,  with  an 
exposure  of  tliirty -seven  ininules-  a  carl"'n  enlarge- 
ment from  tbs  negative  ot  which  was  prmeuled  to 
the  Koyal  astronomical  society  In  th«  .March  follow- 
ng.    This  photograph  showed  a  marked  advance  i 
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nil  IiU  prnvloiiii  onct,  aiiiJ  kat»  <vfd«uce  of  a  time 
appn>ar!i)ii([  w1i<'Ti  lli«slin[)e«of  Mbular,  mvl  Ih^rvla- 
tlvR  biiclilrii^siuf  Iliv  iliSi'Ktit  pari*,  will  bf  rvconlci) 
pLc)ti>f:rniiUicn1l)r  iii  n  bulIRrniBiiiirnhnii  by  the  moit 
Cftrpful  Imii'l  (ImwInBi.  Th«  Iwliivtor  of  Iha  very 
faint  >i.ii->  In  Ihr  nehnln  »\w  led  lo  resulu  of  llie 
Krnaicn  Inlrrest.  T1i«»h  itan  appear  uu  his  uega- 
HiTS  l.tketi  wiili  (Mpusurvs  of  frum  ihjrty.»e»un  lo 
tixly  luinutc.i;  mid,  lU  llii'  llnio  ot  exposure  can  tin 
exfily  pxipnilcil  lo  hoiirf,  S[r.  Comnwti  lliKiks  ll 
quite  pnultile  lo  Kfil  start  iTivi^llilt^  tu  tlitr  eye  In  the 
fame  l<ile»r'ipe  ueej  fcir  pliotograptiy.  Mr.  Common 
lis«  alri^aily  i-xpcriraetticd  with  llin  Iniigrr  <!Xposure«. 
and  motv  d<itRl1«  arr  brDiixlil  out  willi  every  lix-reMe 
uf  UiF  time;  and  Itapi:ean  that  the  exirerne  lltnit  ot 
UMfiil  exp'janre  hiu  nntvreh  liceii  lyochcil  al  nn  hour 
and  thirty  niinii(e«. 

Mr.  Coninifin  hnn  aleo  ol'laliied  bMiulifiil  pbolo- 
gmpliH  ot  other  iiebuhie  mid  of  thi*  plnucts  Jupilvr 
and  Saliitii,  and  hai  nlio  applird  hinneJf  micMM fully 
to  ohininlu;;  pholographlc  llArniaps  lo  stan  of  U-fl 
eleventh  tni^ltiide. 

In  cnntiGcl run  wlih  all  IhU  rar^uty  of  raliiahle 
asirononik'al  irork.  it  should  be  noi«l  tlinl  Mr.  Com- 
mon beluiii;!!  properly  lo  tlin  rniiki  of  amateur  a^ 
trunoiiMTi;  nnit  this  fact  wait  dwell  iipi>n  at  »om« 
kiUtth  by  Mr.  Stone,  al  Iht?  euueluiJuu  uf  hU  addrvia, 
U  follom: — 

"Tho  loHon  tauuhl  1*  liol  ■  nrw  onn.  Tlir  m!nrJ»  at  i)rir 
>odK^4»  riuli  Iti  ihi-  IhIh'M  of  our  4inal«iii  Bftttoiruinvrv.  The 
•Aaieur  whu  van  prurlda  hlEiiKlf  vrUh  «iifMnkn1  InvrruinvniKl 
nnni*  tnt  nrlclnn]  rT^oarrh  ni-M  Svtr  no  i>rofusloii»l  rlTAlry. 
Ualniuii>clli>l  hj  Uiii  nivi»>lty  c4'«iDtlnuIn(«btrrvalli>il>«tMwr 
nlun  Itigrlj  ilcpvnili  on  Ihclr  iionliniilly,  liavln(  Ihe  iKnrtr  of 
lakliiR  Dp  Miy  xuhji-t'i  he  plruK,  u'ttlioui  ftarorrHponribllllr 
^t  e^itfgtti  of  WBAlA^it  Ohio  And  w«*trd  intitnA,  hv  |Kia«t«*aaad. 
vanliMpH  "blob  vy  pnorlcH  In  ihc  tcnUulir  and  eipcrlineDlal 
M>Kca  of  ■!■]>  verk. 

"  It  l>  In  Tntk  of  ihl*  elu*  tlnl  ttw  mod  •irlklnr  iilviitilniM 
In  «or  KloiicD  inuHl  Ira  aipMUPtl  ;  lod  rudli  «ork  trill  moal  r^r- 
tulnly  Hpir.  bj-  ilir  KTitlllcUlliu  of  iwrwaol  iucci-m,  Ilii-  »(rorU 
of  LhcAc  wIh>  il«i»ia  ilinmHltVJt  Id  otiginihl  vork  In  ourvftnoe; 
lUid  (htflvM  orn«cvri:ti  prLvviilod  !■  nbHtluIoly  IkxiihIIcbh." 


INSECTS  AND  FStiMENTATlOX. 

TUAUKS  to  n  lontE  line  ot  Invexlientora  aiid  experi* 
tnentent.  Iifslnnini;  wjih  S[>ivn^i-I,  and  including 
amnnK  itf>  recent  leaden  Diinrin  niid  Ilcrmnnn 
Uuller,  we  know  that  very  inlrlc^ate  rrlniloiii  ciln 
between  flowering  plnnt*  and  liiioct*  wMrli  result 
lo  the  odranrnKc  i4  both;  nuiiiy  Iniecis  obLahtiiig 
Iheir  food  enclutively,  or  in  Urge  part.  Iruni  llin 
neviar  atid  polluii  of  Itoiren.  wlibh  arc  iimigthpniid 
by  Iniercrosting  aa  a  fMiilt  of  thrlr  vi«ll*.  WItliln 
the  fuBt  fen-  years  the  uctiiity  uf  iuieets  has  ai*n 
briiii  ihowii  14  have  a  cluse  connec^tion  willi  the  dii- 
iHbutloii  of  other  and  lownr  or^ivnisnij,  Tho  fetid 
•liniu  of  phaMoida  han  long  licp-n  knonn  to  tw  aUrac- 
live  lo  many  flEca  and  Maveiiger-beaUn* ;  and,  at 
Ur.  Gerard  iiigojietli  In  lliu  I'nse  uf  the  cuminon 
Mlukborn  [Fliatius  impndicus).  tlie  diiiMmiiiailoii 
of  theio  fun^  it  laricfly  traceable  to  such  Inat^cl*. 
Katbay  baa  IlkewiM  shown  tliat  ft  partixirship  of  a 


aomewliat  similar  natnrfi  probably  nclsis  hclwci^n 
w)iiie  of  the  rit»t  tiiii);i  (Itoc»iella,  AecMliim),  and 
jnvi^L'ts  uhkli  feed  upon  the  sweet  tecrvtiun  thnt 
iiL'i'oro panics  Iheir  ipermntln.  In  theae  ciucs  tlie 
nrrangeinrnl  iip]>t>.ari  to  be.  miUuaJly  Ixmeflelal.  In 
tlie  liwt.  II  niay  al«o  fsvor  tbo  spread  of  diseaiws  of 
the  higher  plants,  and  so  lead  to  Iniporuiil  indirect 
mult*.  Zyniolic  dtseasea  ol  man  and  the  dooiei- 
ttrated  anIniaU  are  aim  known  lo  be  carried  by  th« 
same  active  B]^nt8,  which,  hoirovnr,  appuar  to  he 
ralb^i- accidental  ihiui  apedslly  provtdnl  for;  while, 
in  Ih«  niHcrted  iiitervenlion  of  moeinitues  in  the 
imnuliiim  of  FtlnrU,  they  are  dcddedly  loaers  by 
thrlr  part  In  iIm^  traniaHIon. 

Bouimux  h:H  rvcenily  «linirni  that  Insect*  aliu> 
play  a  <«ry  iiuportant,  if  indirect.  r«(e  in  the  life-hiM- 
tory  of  ye^utt.  II  In*  been  genemlly  nmetled  thiit 
the  ailrnia  of  iponlaRnoii*  trul(-ftTmrni;tlIoiit.  tike 
th<,iie  employed  in  tbenianiifnauicot  nine  and  ciiW, 
are  found  on  the  aurfoce  uf  Ihe  rifW  fruit,  whence 
Uiey  rewllly  rejtrh  the  exprnied  juice,  Bonlruux 
«nu  Ird  to  inT<Attgal«  thrlr  niN:iifn'nre  not  only  on 
rlpn  fniUt.  but  on  IIiom  which  wef«  liiiniainn',  an 
well  us  in  the  •itccliarin"  •'rcretronn  <■(  floweta  and 
on  ihe  bodies  of  the  iniecli  which  vUII  both  ctaMCs 
of  objccti.  He  prepared  tnlir*  of  uitIUzciI  rherry- 
julfp,  or  other  firnn'iiIiihlR  hijiild,  from  which  gernu 
were  eichided  by  nieuns  «f  colloii.  After  tlie««  bad 
ahuwn  their  freedom  from  yeast  by  reiniinlnj;  un- 
diangetl  for  a  fnrlnlghl,  at  a  teinpmciirc  favorable 
for  fernien  tali  nil,  a  f'uli,  flower,  or  Iniwct  wa<  intro- 
>Iiic<hI  Into  each,  pr^c^iuiloii*  lioini;  taken  lo  prevent 
the  III  trod  iicii 'III  uf  geruis  from  other  sonrce*.  It^ 
poat«d  tmnsferi  were  nimic  fn>ni  lhe*e  fini  prnpa- 
SallOB  cultunv,  wtivnt  nevenil  *|HTi«i  were  tunally 
found,  itniil  llwae  wer«  i«olal'<),  when  llicir  form  and 
phyi>iolO|{ical  ehiirjclcra  were  »liidi«l. 

Contrary  to  the  prevalent  opinion,  il  wiiu  found 
tlinl  ripe  frnlt>,  m  long  ai  they  arc  Inlaci,  lienr  com- 
paratlvety  few  yeatl-gnrm*,  lhr>n  beliiH  much  ninre 
frequnnt  on  ({rcen  fruli,  »8  w»ll  a»  in  the  neeiar  of 
llu««ivaiid  un  the  budies  of  the  in>>eut8  which  am 
cuuuuOD  about  llowers.  Frcini  what  appears  to  hare 
been  a  careful  serlei  ot  cxpi-rlmcnii,  Bouiroax  ad- 
vaiicM  the  opinion  that  Ibnae  Kponlaneoiis  jcnau  am 
rejiular  iuhsbltaiili'  of  nectnr,  beinx  carrlarl  froni 
flower  tu  flower  by  insects  Sn  their  ri>iis  fur  this 
beverage.  After  Iho  f Ading  of  Ibu  iSower,  eapecinlly 
where  aomo  ot  1 1*  or^na  pnnist  on  Ibe  ilprninsfmlE, 
they  remain,  the  number  ote^nnssiiiTeiiiieoontTani 
■liiulnulion  from  rain  and  oilier  causes.  When  Ihe 
f  nilt  bos  ripened,  a  few  of  these  germs  may  still  be 
present;  while  oliiria  an  hrnnghl  (rntii  later  llowera, 
fir  troni  Injiii'cil  and  fertncniini;  fruit,  by  Intwrn  wbieh 
feed  upon  the  juicea  ot  Ihe  lallcr.  The  hlhernuUuii 
of  these  species  is  thought  lo  o«ur  on  the  remain* 
trt  fallen  frnit,  as  well  ai  In  ttie  ground,  whence 
a  new  nupply  It  obtaiiiml  the  tiext  sjirlng.  li  Is  In- 
terestitig  to  nute  that  Ibe  sjiecies  which  have  been 
obtained  in  these  cullures  are  not  Identical  with  tli* 
wine  and  cider  fnrnieuli.  nllhough  some  of  tliew  re- 
sctublaihcM  closely;  and  il  Is  au^emcd,  that,  while 
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Ui«ee  ipMiFS  aro  nnilonbiedl;  iI«t1t«iI  from  tbe  »iir- 
faee  i>f  tlit;  ilpc  (nili,  llielr  tjerntt  ureexcreincly  nra, 
tliongh  npahl*  ol  npiJ  uiulLiplicnllun  nlivii  ohm 
iBlroiliioed  liiut  Uie  luiut.  W.  TftKi.Kx>K. 


THE     VAIllATIOX     OF    TEMPERATURE 
IS  GERMANY.^ 

Db.  Hm.i.MAKX  bu,  by  ibii  ]wprr.  ndilcd  uioib«r 
hi  tbe  alrv.-ulf  Urge  lint  of  dIm&lnloglcKl  conlrlbii- 
Uoois  whioh  liaie  appoitred  in  tb«  (]«nii>ii  luigito^. 
Soch  pn|wr*  oj>d  auil  ought  to  si^rire  us  muileU  furllii! 
nM»  lo  which  tb«  (l»la  wwurnl  In  our  own  country 
Kliould  be  put ;  itnd  althnufti  irc  niny  h>v<?  no  partlc- 
uUr  inieri^tc  In  the  cliaiAiU'»l  raUiioua  which  cxiM 
In  X  ccKalrt  |<art  at  Eurupi-.  yi-t  nch  pitper  of  th« 
>ialut«  of  ihp  pr«9uut  fthoul'l  be  cnrrfully  cxamintd 
M  u>  meLhud,  If  not  for  rrjiiili*. 

In  I9T1  thern  <iMjci>'<'n  In  (hi»  sane  publlcaUoii  »n 
ftrtlcis  on  IFie  climalolo;^}'  of  Germany ;  auil  IbiB  con- 
Uliivd  the  mi'uii  Iinnprmuro  Tnr  (he  twrniy-flrc  yetin 
frau  ISli!  ift  ISli  at  tbn  slailons  connecuil  with 
tlic  P/UMlan  meteorotofic.tl  iiiBiiiuif.  llelliuunn  bas 
nuiU  ■  Mw  (Ijaouftilon  o{  ihute  icmpcraluru,  biiiI 
luw  Incliuled  in  llil*  tbc  ten  jta.n  eilcndlng  froin 
ISTS  lo  16S2.  lie  bu  ehoicn  I«  piit  Ihn  ob^arratlaiM 
into  five-day  pcrlodi;  nnd,  iiainj;  tbeM  m^ana  In  hi* 
discustion,  hn  proc«eila,  by  uiMiu  uf  cmnbhiiiis  Ct^r- 
taln  itntlona,  U>  thaw  wh^t  deduction!  he  can  draw 
froin  tli«  iDnterlal  at  bU  dUpoanl.  Tbe  lirrnly-llTe 
•Ullon*  he  divide*  into  ncvrn  ili»tricl«,  which  bar« 
recugnltablydlRerant  KavleorolugkalcondilionH:  and 
tbctc  xtAtinni  ai«  rguite  evenly  diilrlbulcd.  Of  tli« 
lw<-jity-llT«,  only  l«n  were  corapklo  In  Ihclr  meteor* 
olof^ical  clain:  but  Ibo  lachln);  obaorvallciiiR  havebe^n 
Blled  In,  anil  Ibe  error  of  thia  rvilut^tion  will  nol 
nc«ed  aa"  U.  HellmAun  ilien  proe«i;d«  to  give  tb* 
ntaainK  ilalei  for  the  varlouti  itatlon*.  Thn  obnnrTa- 
tlotiH  were  mndo  at  nil,  two,  Mid  ten,  wUh  oue  i>ii'ei>- 
lion;  and  lie  deplorei  the  fact  that  the  luck  of  good 
hourly  obtervalloiki  does  nut  allow  the  rvdiicllon  nf 
ihpM  Ui  a  true  dally  mean.  The  tenipemlnru  far 
the  varlou*  places  are  [iloilcil,  aiiil  curvCi  drawn,  on 
Ibu  Banie  past,  *o  tliat  lliey  can  be  easily  conipareti 
with  nach  olber;  and  llie  ctirvei  arc,  in  general.  »im5- 
lar.  The  author  brlngi  oil  1  thefni^t  that  "  iin period l(t 
weather  diaract/rltllcs  ar«  not  of  a  locsl  nature,  but 
occur  at  the  MDie  lime  uver  larsu  arvaa."  lie  also 
ahom  lltat  the  ]rearly  exttemea  increase  m  we  ^to- 
GMd  Inland.  With  three  rxeeptlnni,  tbe  rnldcsl 
weather  oeeurred  In  the.  live  tlay*  belneen  Jan.  II 
and  Jan.  Ili,  but  tbe  wannen  weather  doeii  nol  occiii 
in  all  at  th«  saoie  lime:  IhlB  varies  from  July  17  to 
Jnty  27.  Qcllmann  goea  Into  a  dntalled  dlacmulon 
of  till*  difference  anil  the  reMun.  Ue  reuiarkii  th&l 
Warsenlln,  En  HtlO,  was  the  first  to  nse  the  mtiau 
letnperature  (or  fit«-day  period*  In  nhowlng  tbe  year- 
ly fate.  The  tcraporatnre' curve*  o(  Itrcslaii  |o*  iilne- 
tytwo  yeara  and  (or  thiny-Bva  yeara  are  cotnpared. 

•  Cthrr  din  JMtitrlun  tang  d/r  Itmptwvtar  In  JVdifnlHA* 
iesd.  Uy  Dr.  O.ItBLLaAsa.  Vnni  Oir  i.itTrl,rtfl  ilrt  K6itif- 
Uth  pmuMxArn  tlatltUtihin  birraa'i,  JaArjiungi  lUa, 


An  Intemtlng  tabic  I*  fclren  In  whk-Ji  the  probability 
Is  compiiled  thai  each  Biicc««dliig  Itve  day*  will  be 
colder  from  January  lo  Auiiuit,  mid  manner  from 
August  to  Janiiiiry.  The  periodic  reluni  of  cold«r 
weather  I*  cirefully  examined  and  commented  on  to 
deull. 

At  the  end  of  live  pagra  of  text  we  find  *tx  paffM 
of  tables,  contaiiiini;  the  five-day  means  for  each  of 
the  station*  from  ItMi^lolW^;  theneomesihcsraphl- 
cal  representation  of  this  a*  nlrcaily  nienlionod,  and 
iiexl  a  number  of  enri*es  tliowiiij;  the  relations  of  the 
air-prcisurr,  lemperaturr,  niln,  and  probability  of 
succeeding  cold  at  Itn-stau  from  IKW  to  \S^,  and 
then  curves  showing  the  tciuperalurs  for  Ma;  and 
June  fur  DrmUu  tor  tuudi  year  of  this  sauM  period. 

F.  W, 


LOUia  PASTKVR. 


it-  PaHtnr.     IHiloirr  d'nn  xiennf,  nor  un  ignorant. 
I-ari*.  lletul,  1883.     H  +  3S2  p.     ie»- 

It  U  the  roshioi)  at  [iiusiMit  to  tell  tho  unftti- 
bbeil  hialoricfl  of  living  men.  Sotwwortby  lib- 
emry  t:li»rii<rtt;r«  liiivi;  been  of  Intc  studied, 
woiglied,  alniosl  viviscolotl ;  ami  now  acleuce 
imuEPS  to  listen  to  the  iifc-Iiislory  of  one  of  ber 
living  tniuUira.  l^t  uh  bo  tliankTul,  however, 
tliat  ne  arc  not  yet  a^kccl  to  tnkc  tliv  mciwure 
of  our  friend  lieforc  his  d(?iith.  Un  tliv  con- 
trary, we  are  only  invited  to  draw  our  chairs 
about  the  fireside,  while  a  mnliial  friend  dis- 
eoureealouit,  Lulf  uloiHl.and  half  in  confidcuoe, 
about  the  inuii  itnd  the  eicholnr,  Laiii»  I'a^tcor. 

Tho  book  wliOHc  litlt-  itlumU  .iliove  has  eanscd 
muck  cixnmcnt  on  thi?  continent  and  in  Kng- 
Innd  ;  ao  much.  indc<-d.  that  an  Ktiftli:*li  traos- 
Inlion  in  alrcndy  annoiinwd.  for  which,  ninior 
h.ig  it,  we  are  indebted  to  rrofeMorTytnlall, 
always  a  warm  admirer  of  I'astour.  Some  of 
the  I'arisian  correspond  en  t«  of  Journals  pub- 
lislied  elsewhere  have  apparently  been  much 
itnpreB§ed  by  the  booh,  and  liave  written  elabo- 
rate reviews  of  it. 

The  aiitiior  of  Uii*  little  Iilstory  modestly 
profes.-<eH  to  be '  un  if^iioniNf,'  whose  only  merit 
is  tliitt  hi!  a|>pr('cialcH  llie  muster.  <)u  la>ing 
down  tlic  book,  we  ennnot  ticlieru  tliat  he 
really  cie»crt'c»  bis  ehoscn  title,  for  lie  has  eer- 
tainly  mastered  the  master  himself.  However, 
we  ehnll  not  quarrel  with  him,  cst>ecially  *\t\<x 
he  is  now  known  to  be  the  son-in-law  of  i'as- 
teur,  but  shall  rather  (hank  him  for  the  labor 
of  love  and  enthusiasm  which  he  has  done  so 
well.  As  has  been  hinted  above,  the  autbot 
has  given  a  fuiniliar  account  of  the  life  and 
laborK  of  I'aslcnr.  Tliv  liook  is  not  a  'critic 
examination :'  it  is,  rather,  a  foscinntiuK  storj 
or  course,  from  thfl  rigid  scicntilic  aiand-poiiit 
it  is  one-sided  and  partial.     Objector*  and  oh- 
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jGctioDH  nrc  scklom  sdcqualcly  rccofrnizcti  aDcI 
met.  Licbig  gels  riil!i>r  Ircntment  than  moet; 
wbile  Kcliutzciihcrgcr.  Koch,  and  Itcrtbolot  are 
either  passed  with  a  light  touch  or  allogelUer 
ignored.  Alucli  of  tlie  storj'  givea  the  iinpre»- 
sioi)  or  a  coinparativclj  quiei  aud  ulnavs  Iri> 
um]>l)ant  llft^.  doiring  iiuidoUdy  on,  — a  atn-nni 
of  brilliHiit  s<-ivntilic  conijuoiit.  unri|>|)I«d  l>y 
bltindi-iii.  unil  uiictinl lunged  by  the  inrnttuloiiK. 
Ihit  thir  initistfd  know  tijal  the  counw  of  Inic 
wii-ncr,  Hltr  th.tt  of  true  love,  never  runs 
emooth.  though  both  arc 
probably  nil  the  moi-e 
interesting  on  that  Re- 
count. 

Louis  Pasteur  was 
born  In  Dole,  Uec.  27, 
la-i-i.  His  fslber.  who 
Iinil  hccn  an  honorabltt 
M>ldi<!r,  htul  nettled 
do»D  M  a  tanner,  tnit 
he  Appears  to  have  luul 
an  earnest  de^in-  that 
his  boy  l^uis  •'hoitl'l  be- 
come s  sehohir,  •'  Ah !  " 
snid  the  father  oyer  and 
over  again  to  the  young 
boy,  '*  if  you  could  only 
b«eomo  a  professor 
ttomc  duy,  and  a  pro* 
fefmir  in  the  coll<^  of 
Arboiit,  I  should  be  Die 
happiest  man  in  Iho 
world."  Little  did  the 
fattier  think  that  his 
son  would  be  professor  —  not  at  the  humble 
Arboia.  but  in  the  ftcole  nonualc  de  1*8118. 

In  1*42  young  Pasteur  was  examined  for 
vntnineo  to  Ihe  Ccole  uorcnale.  Ho  »'ti»  ad- 
mitted, but  stood  fourteenth;  wheivupon  In- 
voluntarily a|)ent  a  year  in  more  careful  |iivp.t- 
rstion,  and  Itien,  in  IKI:!,  entered  the.  ficole, 
DOW  standing  fourtli  among  the  enmlidates. 

CliemtslriF'  had  alrewly  bccomo  a  paaeion 
with  him :  and  under  Dumaa  at  {he  Sorimnoe, 
and  Kalard  nt  the  kcole,  ho  had  ample  oppor- 
tflnity  for  following  his  bent:  "  M.  Pumas, 
with  his  serene  gravity,  .  .  .  nerer  letting  the 
least  Inaccuracy  slip  into  h!a  words  or  hia  ex- 
peiitnenia :  M.  Balard.  with  iKtyUh  vivnetty. 
.  .  .  not  alwaya  giving  hia  words  time  to  fol- 
low bla  thoughts." 

Under  ])«lafa«sc,  PaHleur  now  became  ah- 
•orbed  in  molecular  pbysieit,  and  llnsllr  met 
with  an  anoin.ily  pt)inte<l  out  by  Mitselierlich ; 
viz.,  that  while  the  Iarlrat4-M  and  paratartrates 
of  8o<iium  and  ammonium  are  in  nearly  ail  re- 
spects alike,  they  yet  act  diffcrenUy  upon  polar- 


ix«d  light.  This  anomaly  fastened  ithelf  io  ibe 
IVesh  iniml  of  Pxstcur,  and  eventually  led  bini 
to  his  views  on  dis«ymmctr)',  which  are  here 
(pven  at  great  lengtti. 

While  Htill  absorbed  in  molecuUir  physics, 
Pasteur  was  appointed  assistant  piofessor  at 
Stru.<«bourg,  where  be  cnrried  ou  the  same 
studies.  "To  Inlenupl  these  ri-<juired  noth- 
ing less  Ihan  his  ninrriage  with  Mile.  Marie 
l~iuieDt,  the  ilaughli-r  of  the  rvetor  of  Ihe 
academv.      Indeed,  it    i*   snid.    ihat,  on    the 


itm  tvijin  K(tv>H  rnn  ths  ct-ltvsb  or  mcnouij*. 


fiioining  of  tlte  wohliDg-day,  some  oite  Iib«1  to 
)CO  to  the  laboratory  to  remind  3f.  PaMeur  that 
il  was  tli«  day  on  nhich  he  was  to  be  niarriol." 
'I'he  author  assiii'cs  us.  Iiowever,  that  be  has 
proved  to  be  &o  good  a  husband,  that  Madame 
l*a»teur  listens  to  the  story  now  with  an  indul- 
gent smile. 

Jn  t8i4  Pasteur  was  appointed  dean  of  the 
faculty  of  scieiiees  at  I.ille.  He  was  then 
thirty-two  years  of  age,  and  almost  wildly  en- 
thusiastic over  nioleeidar  pliyslcs.  Itnt  as  a 
matter  of  ]k>I:<tj  .  for  the  nabc  of  drawing  the 
attention  of  tite  neigh horhood  to  the  new  fac- 
ulty, be  resolvrtt  to  Icclare.  for  at  least  a  part 
of  every  scmIod,  upon  fermentation,  because 
the  making  of  alcohol  was  a  prominent  Indus* 
try  Ibereabouta. 

From  this  time  on,  Pasteur's  history  Is  more 
familiar. .  Fermetitalioiis,  spttntaneons  genera* 
tioa,  wine,  vliwgnr,  ihc  ailk-worm  disease, 
aplenio-ferer,  clneken-diolera,  hydropliobia, 
aud  vact^ioatioii  have  In-i-u  suecessivelv  studied 
by  him,  and  many  of  them  much  elucidated. 
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In  the  prescnl  vohimc  their  hiatory  ia  giveo  in 
verj'  interesting  detail,  whicli,  however,  time 
does  not  permit  iia  to  consider.  By  no  means 
iill  of  liiB  viewH  fliu  Hcc^ptfd  or  occeptJible : 
t)iil  ill  the  ilUtirigiii.iliL-il  luxifirKsor  ^  mm  uf  llut 


Klt\Mli-i  mil  Ktti  IHir.t. 


£<>oIg  tionnalp.  nnti  Mctiibrc  do  I'lnalitut  — 
wo  tiiive  II  rrry  I)ril1riiut  esaimplc  or  a  man  of 
E«iciicc  nho  liu«  GtiNlly  attniiit'd  great  aiid  de- 
setTcd  fame.  If  it^  coining  wnx  lilow.  It  was 
sure  :  and  scientific  niea  liare  olleu  biut  to  wnf  t 
for  '  to  grand  pttWc' 

Tbo  lost  chapter  of  the  book  dcacrlticB  the 
b{oloj:!<^)  bl>oratoi7  of  th<!  fieolv  tioriii»lK. 
I'ndcr  I'sMiHir's  ronlrol.  its  fuiid.t  hnvfi  liw-n 
nijido-  niiipld  t>.v  the  lilierallly  both  of  th<^  ^ror- 
■■rtimcnt  iiml  ofllti-  iiiiiiiic-ituil  oi>uneil  of  tSiris. 
The  garilcti  of  the  ol'l  <'i)ll^'gc  Kulliii  hn*  bct'ii 
placed  ni  hiedi^iioMil ;  and  here  I'.vtctir  has 
provided  Gtiibk-a  for  hoiscs  Iniring  Die  glanders, 
sheep-pens  for  slwcp  attBckcd  liv  (i picnic- fever, 
and  kennels  for  dogs  mad  with  lahies.  lu 
the  cellars  beneath  his  laboratory  in  the  line 
d'UIni  dwells  a  shining  popuLition,  a  sort  uf 
nnhoppy  family  of  aoiniaU  undei^oitig  oxperi* 
ment.  The  autlKH*  dr.>  W  temniks,  that  the  iiiiui 
dogH  are  not  partlculariv  rtsHKxurin^  to  lh« 
)k|>c<!iaior.  aft  ibey  furfoualy  bile  the  iron  bani 
of  llifir  ciigrfl.  While  .sonic,  however,  arc 
furious,  and  given  to  li^uliriotiK barking,  others 
nrv  still  uncoiiHcioiis  of  the  fnUiI  germ  Hint  ia 
developing  witliin  tlieni.  Here  are  faniiljoi 
of  fowls,  rabbits,  guinea-pigti,  ami  little  white 
mice,  all  destined  for  inocnbtion  experiments. 
Erery  moniing  a  tour  of  inspection  is  made. 


and  the  dead  aiv  icinovcd  to  the  rooms  above 
for  dissection  mid  e.vnminnlion.  Some  of  the 
.inimals  .ire  also  bri>iigbl  up  from  time  to  lime 
for  vivlseelioii.  But  in  I'nslenr's  laboratory 
'  evftrv  viviset-ted  ilog  Is  a  ehlorofoniieii  dog.* 
He  slntes  reij-  ciiiphali- 
I'ally.  however,  lluit. 
t  bough  be  *^  would 
iiccer  liavi-  i.he  C-Ourngo 
lo  kill  a  bird  for  sport, 
ill  the  fiiiiw  of  sdcoco 
he  has  no  scruples." 
Uistributed  a)iout  the 
la  bora  tor  V  and  offices 
are  panniers  and  boxes, 
some  of  gi-eat  size, 
wi-appcd  in  straw,  and 
(■ontalnlngihe  carctuse* 
of  animals  (*enl  from 
nil  pari.*  iif  I'ninci'.  ami, 
iiHb-eil,  of  Ihc  world) 
wliieh  have  iliod  of  va- 
lipiwdiscnscs.  In  fact, 
there  eeeras  to  be  a 
regular  delivery  at  tlie 
laboratory,  not  only 
of  these  Christroos-libe 
]iam[>erA,  but  of  small 
tin  boscTi  and  earcfully 
jMcltecl  pbiAis.  eoiiiainiitif  suth  pri^vioint  gifls. 
Iiy  foivign  »itstHU,  as  ycltow-fcver  necnlion^ 
from   Urasil,  or  |>owil>ly  cholcr»>germs  from 


CJMIIt  rOU  t  HAD  MM), 


India,  IVrhajw  the  most  curion*  iiight  is  the 
lat^e  number  of  glass  tub.-j(  di^iribtited  evcrj*- 
whcre  ihroagb  the  laboralurj.  In  the  solutions 
coninincd  in  the  tuboa.  awana  millions  ami  mil- 
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Hon*  of  micTOlws  in  vnrious  sU^fes  of '  attcnua* 
tion :  *  bik)  n  prick  from  a  pia-point  clipped  in 
nny  one  of  tlicm  tniglit  confer  a  horrible  disuise 
or  Aiturc  immunitv  from  it.  Vet  in  the  midst 
of  such  di>ead  possibilities  the  devoted  experi- 
mentalist moTM  uoharmed. 

The  closing  pnia^rapb  runs  as  follows : 
"At  this  ver>-  moment  cxperiRi(-nts  [niKiii  tlio 
preveDtlon  of  hyilrophobiaj  iiro  iiiittcr  full 
iM.-ailwNV.  Biting  <l»grt  !)ii<l  hiltcii  thigx  lill  tin- 
tiil>oratoiT.  Withcnil  reckoning  the  hitnilrcds 
of  dtigK  whii-ti  within  three  jeani  linvo  died 
mild  in  Ihc  lMhor:ilor,v,  thorc  is  not  a  ai«e  dis- 
covered in  I'sris  of  which  I'nsteur  is  not  noti- 
Itcd.  *  A  poodip  ADii  »  bulMog  [botledogue^ 
in  the  height  of  an  attack :  coqi«  ! '  was  a 
teU-gram  sent  to  him  recently."  Pssteurwent, 
aud  took  our  snlbor  nSth  bini.  'Ilio  two  do^s 
were  rabid  'n«  derHirr  puiiU,'  and  it  was  only 
alter  some  time  and  no  nniall  tiviiMc  that  llicy 
were  bound  »ecun'ly  t*>  a  table.  M.  I'a^lenr 
Ihvii  bent  over  ttitt  frothing  iu-ad  of  lh«  hnll- 
(lug.  and  Miekc<l  into  u  pijx-tlc  a  few  droi>s  of 
»aliva.  Onr  nnlhor  remarks,  in  eonclui.ion, 
that  I'mtletir  never  npiicarcd  to  him  so  great 
an  in  the  cellar  nhere  this  took  place,  and  while 
tiiie '  I fif^-tfle  formidable '  viB^a  being  eoac-ted. 


PLAyrii'S  RESEAItCIIES. 

HtdifrrJkta  tttr  lU'lrttrkiie.  de  USS  a  1S7S.  Vu- 
Gaatom  VCAXii  Vuiii,  La  lumAn  Uteirigut, 
18S9.    6+332  p.    8=. 

Tub  gre«t  interest  taken  in  clevlrio  accnmu- 
lators  since  Fanrc  brought  onl  tiEs  M-condnr)' 
bsttery,  in  1881.  Laa  doiibilf»ti  Inl  to  this  re- 
print of  I'laiiii^-'a  rufcaivhi-s  frum  the  text  of 
iLe  Gnl  edition,  pnlilished  in  1X19,  snd  iKo 
»np|>!cuH-ittary  pajK^nt  iMiicd  a  fen  loontba 
Ul«r.  'I'Iicjh^  rescaivhes,  extending  over  n 
pcrio<l  of  twenty  years,  are  cliaiacleiized  by 
n  nealncfdi  und  originality  that  make  tht^in  vory 
attractive-  The  writer  considered  bimsel!' sjie- 
cially  fortiniate  in  recciviuga  cordial  invitation 
from  M.  Ilanle,  in  l*«l,  to  wititeiKi  many  of 
the  most  iuiereatiog  experiment:*  deMcrilwd  in 
this  book.  A  review  of  them  reciilln  vividly 
the  plesMire  cxperienc«<l  in  I'lnnl^'x  labora- 
tory, near  the  celebrmiei] '  l'bic<:  do  in  Kastille.' 

A  diflAmt  d'hoitnear  wax  mottt  worthily  con- 
ferred on  M.  PlanK-  at  tho  I'aris  expositioD  of 
electricity,  in  reeognitioo  of  his  labors  as  the 
inventor  of  the  Mcoiulary  battery;  for.  while 
polarization  currents  had  been  observiil  l>y 
other  physicists  previous  lo  tbe  be}t{tniiitg  of 
his  work  in  1859.  no  one  hail  pnmiied  the  in- 
vestigation with  auOlcitrul  {latiencv  to  make  tfa« 


principle  of  any  ajK-cinl  value.  It  ia  entirely 
safe  to  say  now.  however,  -—  in  view,  too,  of  all 
tlist  inventors  have  done  within  the  paxt  tlin-c 
3-cnrv,  —  that  no  one  can  make  a  special  glndy 
of  secondary  batteries,  or  succeed  in  making 
effleient  ones,  without  going  to  tliese  rcjiearvhos 
of  Plant*  for  tlie  moat  essential  part  "f  his  in- 
formation. As  a  jwreiy  ex [>eri mental  sericB, 
they  miiftt  take  rank  with  the  ticjit  in  the  do- 
nuiin  of  physics. 

It  is  to  be  regretted  that  M.  IHant*  has  iiol 
reviwd  tliofe  [lortions  ot  his  rescarciiea  relat- 
ing to  the  ebeniical  reactions  taking  place  dur- 
ing the  charging  of  the  cell  and  its  disdiai-ge. 
His  esplatuitton  of  tbe  formation  of  the  (lerox- 
ide  of  lead  on  one  plate,  and  of  s|>onny  lead  oi/ 
the  OIIkt,  has  the  merit  of  simplicity  at  least ; 
IfUt.  In  tlie  light  of  Gladstone  and  Tribe's'  in- 
vestigations, il  must  be  eoiisidercd  w  entirely 
loo  simple  to  aeeonl  with  tin-  facts.  No  mention 
is  made,  in  these  i-estarchi.'!<.  of  tlic  fonnation 
of  lead  sulphate :  aud  ret  ItM  presence  is  fully 
fstablixhul,  and  the  |>arl  it  plays  in  local  neiiun 
is  clearly  demimstratwl,  Tiie  slow  conversion 
of  tlio  [H-roxiiU-  into  sulphate  on  the  negative 
plate,  with  the  eircnit  open,  explains  thi^  gnul- 
nal  fall  of  cleclromolive  force;  while  ttitt  re- 
sidual chai'ge  ap)>eai-s  to  bo  fully  aoconntcd  for 
by  the  two  related  facts  of  tlic  fonnation  of  a 
small  amount  of  peroxide  on  tbe  [josiiive  ))la(o 
(luring  the  disoharjti*,  producing  electrical  eqaU 
librium  Ifcfore  iIm-  jK-roxiile  on  the  negative 
|)lnt<!  in  exhausted,  aiul  the  Mubsc<tnent  conver- 
sion of  Uiis  peroxide  into  sulphate,  tbu^  re- 
establishing a  ilitrerence  of  jKilemial.  'llw 
fonnation  of  highly  resistant  eulpbale  I'lxtm 
peroxide  on  the  negative  plate,  an<l  from  niel.il-- 
iic  lead  on  the  jioeilivc,  accounts  for  llant/r's 
observation  that  a  cell  long  disused  a<-(|uires 
great  internal  resistance,  and  i-)i.iig<-K  ngain 
wilb  dilllculty.  It  seems  highly  iwoliablc,  Iww- 
cver,  that  the  skill  ac<)uired  by  E'lante  in  '  form- 
ing' bis  celln  enables  him  to  so  modify  the 
physical  character  of  tlie  MirfaeeK  of  the  lead 
plates  that  the  mdphate  plays  n  lem  im|>oriant 
part  in  the  final  cJivmicid  action  in  Ins  cell  tiuiu 
il  does  in  the  experiments  of  less  skilleil  pliy- 
Kteista.  Thus  I'rofossor  Barker  says  of  one  of 
ills  Hant^  cells,  "  Not  a  trace  of  sulpliate  lias 
been  fonncd  in  it  ap|)arently,  though  it  has 
been  in  use  for  six  months." ' 

Il  would  be  pleasant  to  express  as  high  an 
opinion  of  lil.  I'laut^'s  explanations  of  elec- 
trical pfaenomeua  in  nature  as  of  his  rcscnrchcs ; 
but  Uiis  is  impossible :  fur  while  he  gives  a 
pos^ble  explanation  of  balMighlning,  and  other 

>  fVw.  AmiT,  aitrr.,  ml.  HT. 
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forina  of  electric  discliaige  ftom  the  clouds,  it 
M  noiHi  the  leu  uasaUsfactor>'  to  be  told  tb&t 
ttlmoNplicric  electricity  arises  (Wiin  the  earth's 
poBm-»«ing  9  vofiatant  posllivt:  cliarge.  Again  : 
Xhe  tiicory  tliAt  the  aun  ia  only  owe  »t  a  chap*- 
let  de  graiiu  brillantt  originally  riiiMHl  by  « 
powerful  current  like  Uiv  globuirs  Tormcd  by 
a  melting  wire,  and  that  "  tl>e  incnndcaccncc 
or  the  solar  globo,  prolonged  during  a  Iodl; 
series  of  ages,  Is  iUclf  only  a  spark  of  abort 
duration  in  the  infinity  of  time  and  s|)ac«  "  {p. 
i&O),  is  not  worthy  to  stand  in  coniieotioD 
nith  tlw  account  of  bis  nmny  remarkable  In- 
watigatton-''.  TLri>c  ftiriiish  no  basis  for  such 
a  8p«^dntion,  and  Hcarceli'  more  fur  the  Ihcorj' 
*fhat  "  whirlwind*  and  cycloni-s  an*  llic  jiowcr- 
fill  elcctriMiynamic  i-frrcts  i>rodiicwl  liy  tli*^ 
oombtned  forces  of  atmospheric  vlcctricity  and 
terresttial  tnagnctism  "  (p.  229). 

In  oondaaion,  M.  I'lani^  sajs,  mpccting  the 
nature  oreicetricity.Ihat  it  "may  be  considered 
as  ft  motion  of  jionderable  matter,  —  motion 
of  irHNHjiort  of  a  very  small  mass  of  matter, 
auimnlrd  by  n  very  great  Telocity  if  an  elec- 
trical discharge  is  considered,  and  a  very  rapid 
vibratory  motion  of  the  molecules  of  mailer 
if  its  Iransmtssion  to  a  disluncc  under  the  dy- 
namic form,  or  its  nuinifi-stiilion  nndi^r  tho 
static  form,  at  the  snrfiic'e  of  lKHli<-N,  i»  <-<>nsid- 
ered  "  (p.  314).  Without  mlopting  this  view, 
we  may  say  thot  many  of  I'laDt^*a  experiments 
strongly  support  it. 


THE   ClltUAff  LANGUAGES. 

ChUidugu  iic*  tmclatia  lingiieu  rhUeniii.  Opvrn  Kkii- 
KAkDi  IIavkhtadt.  K<)ilioiiL'ro  iiovain  immu- 
tAttuneuravit  Dr.  JnUL'S  rLATZMA.tM.  2  vuls. 
Lipoiae,  Teubatr,  lim.    902  p.     12°. 

Tilts  is  the  general  title  of  Plnlitmann'a  neat 
facsimile  reprint  of  an  imporlnnl  publication 
of  the  eighteenth  century  wliicb  had  becumu 
quite  scarce.  Ilsvest.idt  was  a  Jesuit,  horn  in 
the  enviix>ns  of  Ckilogne.  on  tho  Khinc,  and  a 
man  of  i-on^idei'sblc  learning,  —  a  fact  wliicb 
appear:*  not  only  from  the  fluent  and  elegant 
1  jitin  Ktylu  in  whicli  his  manuals  are  composed, 
but  also  from  the  few  leaves  which  he  devotes 
to  nn  aiitot'iogrnphic  notioe.  The  travels  per- 
formcjl  by  him  <  1  T'tl—Vi)  in  bis  Chilian  dlo(«sG 
on  the  western  slo|>c  and  in  the  higher  valleys  of 
the  Andes  arc  described  in  vivid  colors  by  him- 
self, and  illustrated  by  a  quaint  mn|i,  wliicb 
Adly  deserves  the  attention  of  ethnographers. 
The  missionary's  work  was  originally  published 
(in  1777)  with  several  sub-titles,  which  arc 
faithfully  reproduced  in  tbe  reprint  with  all  tbe 
saints'  iuagca,  heraldry,  etc.,  and  cmbraoe  tbe 


following  parts:  Chilian  grammar:  three  \q- 
cahularlea;  catcchLim,  with  Latin  traoslatioo. 
and  byniiis  in  Chilian,  to  which  music-notes  are 
added  ;  and  a  diarv-. 

The  phonetic  syntem  of  Oiilidi'igu  {iHign, 
'language')  is  dMcriticd  with  landahlc  sccu- 
roey  by  the  padre,  nho  marks  forty  ditfcrent 
sounds  as  constituting  its  alphabet.  The  lan- 
guage evinces  some  tendency'  towards  naaali- 
zslion  of  tlie  consonantic  elements,  but  is  of 
an  easy  and  harmonious  pronuitclation.  and 
shows  some  general  i'esemi>]ancc  to  Quielihua 
and  AlmarA  phonetics.  A  iiccutiarily  not  very 
often  found  In  American  InnguagiTit  i«  the  dual, 
which  here  perrudi's  the  verb  and  pronoun  as 
welt  a.i  the  noiin.  Awonlinj;  to  l.he  custom  of 
his  e|»och,  llavcstndt  nrrangccl  the  forms  dia- 
eovercd  in  this  southern  language  wholly  aftor 
the  pattern  of  the  Latin  grammar.  He  found 
six  cases  in  the  noun  ;  but  his  paradigms  con- 
clusively show  that  bis  nominative  is  identical 
with  his  accusative  and  vocative,  his  dative  the 
same  fonn  as  his  ablative.  Whether  theM; 
coses  are  formed  by  pofit|>uMltionn.  or  by  rejtl 
caac-alllxes,  remains  to  be  examined.  The 
veri)  inflects  with  reniarkabti;  regularity,  forms 
five  tcnwa  and  an  intricnte  array  of  verbals 
(nominal  forms  of  the  verb,  gcninds,  etc.),  has 
an  interrogative,  .ifllrra alive,  negative,  and  pas- 
sive form,  together  with  an  extensive  system  of 
transitions.  A  large  number  of  suffixes  serves 
to  form  derivatives,  verbal  as  well  as  nominal, 
from  verbal  and  nominul  bases.  In  his  rich 
collection  of  c^onve^*allonal  plirnses.  the  author 
baa  given  a  powerful  and  nnl\:  guide  for  tho 
study  of  this  sonorous  tongue,  which  he  extols 
in  such  a  manner  as  to  make  it  "  surp-iss  in 
excellence  and  graphic  power  ail  other  lan- 
guages of  the  world."  llio  vocabularies  given 
by  Ilavcsladt  are  more  copious  than  that  of 
Febres  and  the  other  authors  who  have  written 
upon  the  Chilidiign.  The  dialect  of  Chilldijgu, 
treated  by  llavcstadt,  is  that  of  tlic  Molu-chc 
tribe. 


TtlE  IRON  AND  STBBL  INSTITUTE. 

T\»  journal  of  the  Iron  and  rieel  tnttitnle.     Vols.  i. 

andii.   London,  .S>f>n,  J883.    10+<SI.40Sp,  8» 

Tub  proexrcding*  of  the  Iron  and  steel  insti- 
tuUt  cannot  fail  to  l>c  of  interest  to  the  gen- 
eral scientiUe  public,  and  especially  so  to  the 
workers  and  manufacturers  of  iron  and  sled, 
since  tbe  sodety  nuubcre  among  its  active 
mentliers  such  men  as  Sir  Henry  Uesxcmer. 
Mr.  Sidney  G.  Thomsa,  and  Mr.  I.  I<owthiau 
Hell.  The  late  C.  W.  Siemens  was  one  of  the 
prominent   members    and    contributors.     The 


May  3,  1884.) 


SCIENCE. 


551 


pupure  read  and  diwruased  at  the  meetliiKB  held 
dtiriog  the  last  fourteen  jeors  cov<tr  iiol  only 
the  practical,  but  the  tlici>i-iaiuil  ground  or 
the  iron-nianuraoture. 

As  itji  iiaiiH!  iuiliaito^,  this  society  codSucs 
itself  lo  thf  i^oiiKidcmtion  of  iron  and  steel, 
and  allied  subjects.  In  the  vohimes  fiefore  U8 
we  Iiuve  «i\tecn  pajM?™,  which,  with  the  dis- 
vuwtioiiN,  occupy  3»9  pagea.  There  are  43 
plates  of  illustratious.  The  reiiialmler  of  the 
vohiitivs,  400  pagex  in  all,  ooiisisU  of  notes  on 
th«  urc^rett^  of  the  iiou  rind  nuii-l  inttusliics  of 
the  United  Kbijtdom  ami  of  fori'ign  oounlrii'^. 
Thc§e  iiole.'i  on-  »rrangi.il  for  Uic  different  eoiiii* 
trie§  unilttr  I  he  follovriiig  hcsKls :  ores  and  fuel, 
blast-fiiniiiire  practiee,  manufacture  of  steel, 
tnanufaoUire  of  iron,  mecbanicAl  and  physical 
projiirtiis  of  iron  and  steel,  cht^mical  prop- 
(irlicii  of  iran  and  steel.  atjili»llc.i.  These 
noti'M  contain  nlao  Miminaries  of  iinporlaul 
papers  in  foreign  piilili  cation  a. 

The  moBi  viiluiihle  paix^rs  in  these  volume", 
those  on  the  t4:in|teratiire  best  for  the  greatest 
prodneliuii  of  iron  at  least  expense  of  coke, 
and  on  coke  and  gaseous  fbel.  have  been  no- 
ticed alrt-adv  in  Seietice,  Nos,  33,  iO.  aud 
&9. 

Vol.  i.  oi>cna  with  a  iliHcnssioii  on  Mr.  G.  J. 
Snelns's  paper  on  thu  physical  and  i-h^niicnl 
cliaracters  of  iron  and  sleel.  In  view  of  the 
great  increase  of  atli-ntion  p;iid  lo  this  subjcci, 
the  iwiuts  of  lli«  discussion  are  woilh  a  luo- 
meot's  notice.  One  of  the  more  ini|x>rlant 
points  to  be  wttlcd  it  the  relation  of  the  chem- 
ical euni|H>sition  and  the  physical  uealnient, 
hammering,  beating,  couii>rei«ion,  etc.,  to  llie 
longhnrss  and  <tnrability  of  jtH^cl  useil  foi'  rails 
and  machiuen,-. 

The  first  researclicK  on  the  subject  itecin  to 
have  been  those  of  Messrs.  J,  T.  Smith  and 


Price  IVHliams  (Proc.  {lut.  cia.  eng..  l875-7«). 
Tbu  eoiiclusioii  arrivecl  al,  lliat  soft  rails  low 
in  carbon  n^istetl  wear  ))elter  tbati  hanler 
rails  htgb  in  vnrbon,  wat  contrary*  to  the  gen- 
eral ojtinion  of  melallut^tst*  and  vagtativn, 
whieb  hull  been,  that  stce!  would  wear  ticller, 
th«  harder  it  wjm,  C.  I).  T>n«lley*s  investtga- 
tions  in  1878  and  It^KQ  {Trntu.  Amer.  intt. 
vUn.  eng.,  vols.  vii.  and  tx.)  led  him  to  advo- 
cate ilie  use  of  soft  steel  for  rails.  ITie  late 
Profe.-aorGriiner  agreed  with  this  view.  But 
many  o:iginocrB( remaiwd  unconvinced;  since, 
l!i4>y  aqtiiiil,  thr  rails  t^-sted  might  have  had 
other  caux-:*  of  neakiieiut  tliau  mn  uiisniiable 
amount  of  car!>on. 

In  the  course  of  the  discussion  of  Mr.  Snrlus'n  ■, 
pajKf,  M.  Cazcs,  chief  of  the  jHTinaneul  way 
of  the  Chemin  tie  f'.T  rfii  miVft  rfe  fVane*.  gavc 
some  iotere^iling  tables,  siiowing  thai  the  hard 
rails  nse^l  on  Ibat  road  lasted  much  longer  than 
tbo»v  on  tlic  Colof;ue-Hinden  railroad,  which, 
have  a  composition  more  nearlj'  approaching 
Dr.  Dudley's  pr»|Hjsud  fornnila.  There  is  as 
yet  no  eomnioiily  aceeptcil  ini'iistirv  of  the  work 
done  by  a  rail,  tt  is  usually  mciunnnl  either 
by  the  tonnage  borne  or  by  the  number  of 
trains  which  have  passeil  over  it ;  but  in  neaily 
alt  cnlimatea  the  speed  of  the  train,  which  \* 
an  iiupoi-tant  element  in  the  measnre,  baa  been 
lct\  out  of  the  conwlerolion. 

In  view  of  all  thene  discordant  results,  the 
I>hysicii1  side  of  the  ijuoaiiun  is  coming  into 
prominence.  It  \a  sriid  that  u  .ludden  cooling 
or  a  ]>oweri\il  cora|>reMioii  favors  iht?  passage 
of  tbo  carbon  into  *  hanlening  carbon  ; '  and 
upon  this  chemical  etfect  of  a  pliysiad  <rnuse, 
M.  L.  Ctemandot's  new  process  of  teni|H-riiig 
stoel  by  compression  is  based.  It  is  cvitlent 
that  many  more  cx|M-riments  are  neetled  Irofore 
any  satisfactory  theoiy  can  be  adopted. 


ISTELLIGBNCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVBHNMBNT  OROAKIZATIONS. 

OealoglM]   inrny, 

MeroKopie  roek-tntMUjatlmi.  —  In  luttlltion  to  t1i« 
mlcro>0(i|)lc8xam]iuiUoii  at  ihin  rock-icciiDii*  being 
mada  in  th«  variuu*  iliililon*  of  thn  mirr^iy,  etpe- 
cially  lu  the  Rocky- .Mountain  divUiuii  nt  Deuver.  and 
by  Mr.  R.  [).  Irvitin  and  liiH  assistants  in  Uie  L«ke- 
Supsrlor  rejElou.  arrane^nnenu  havo  bRon  iierfpeied 
lu  carrr  on  •ImiUr  work  ai  \Va«1iiu|cluu.  tuidvr  tlie 
dlreclion  of  Mr.  J.  S.  Diller.  who  hiu  recently  been 
vnRaseil  in  smui^^ing  the  nuchlnrry  nnd  sp|>tlai)i-e* 
for  this  work.  Tlic  work  of  cMlllng  and  erliidiiig 
rock-jpcr-tmens  hu  b««ii  carried  on  Itj  Ur.  Mewnian, 


under  the  Immciliatc  nipprvliion  ot  Mr.  lHllir.  It 
U  also  intruded,  in  i)iU  cnnncction.  to  ronke  (be  (iho- 
togmpbic  ilii'iBiun  BTailsble;  nnd  pirparator)-  meas- 
amn,  wlUi  Ihli  object  Sn  Tiew.  ar*  bnlnR  taken  by 
Mr,  HUkn,  tho  pliolosr»phtf  o(  Ihe  •iirv^y. 

Hockt  a/  LoMen'i)  Pfak.  —  I-ii»t  July  Mr,  Diller,  tw- 
lort  undfrtakiiia  ibe  rwanni'l'sanco  o(  tbo  Cnsende 
Kantiv',  mode  a  nix-dayt'  lri|i  frurn  Kail  Blaff,  Cali- 
(omU.  lo  l,a»*nn'»  Ppak  (or  Biiiie).  and  collecl«d  a 
iiuniberor  intert-sdng  rocks;  and  of  lb«e  Mr.  Xewman 
made  thin  sfcUons,  the  mkrogfoplc  itudjr  ol  whkli 
occupied  Mr.  Dillur's  tim«  during  Janunrj-.  They 
included  bisalo,  liypersllim^  sikIimIU*,  hamUend* 
aodetltM,  tlncites,  and  batalUc  and  andcslUc  lufaa. 
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La«en*i  PMk  ii  coinroii^il  of  dodto.  ThU  reck 
Ricbibolen  contlderci)  to  he  tjiiiiul  ncvadiie,  luit  Mr. 
DIIIm'*  iDTMtljualoiia  conarm  Mr.  Iihl laid'*  Tie v  llittt 
tt  isdadie.  UnydMlte  ti  AbuiMlAntttbouiUt^aontb- 
MvliaM  of  iIh- inuantakin.  in  sin'iolli  clitTi  auil  Ivili;^*, 
tuuJ  hu  A  remwkftbljr  gn«lM{c  appcaraocu.  Red  da- 
elio  fomis  tlic  tiimmil  ot  tbn  pfik,  and  a  largn  pnr> 
lion  or  Ibo  nottlierii  Hib. 

Bault  Iiaj.  iierhapi,  Ilie  iridcal  dinlrlbulioii  ol  »1I 
the  roi'ki  fiMiiK)  ill  tbc  vicinily  uf  Liuien'i  Pcnk,  and 
It  I*,  at  n  rule,  the  moit  recent  of  tbeflavt.  An  oldi-r 
bMolt  ha*  btcn  foiitid  In  II10  ttratlAod  liitii,  wtilcli 
(ornaKTsat  MtaaiuGi:  ttie  Kttt-.-ni  tiuijot  tliemuuiv 
Utn.  Between  Red  Blufl  ami  Mill-Crwk  vulkf.  soitlli 
ot  Iamcd'*  Peak,  a  dliUnco  of  torty-Bvc  mllci, 
irhsmrcr  llu!  iiirtncc  1*  not  cicciiptait  liy  liifan'oiw 
(lepcMlta,  the  rocka  ura  IkimIiIc  basieira  Teak  U  »ii 
wicieRt  voicotio,  mid  hu  pourvd  out  «  great  variaiy 
ol  brai  wliicb  are  arranged  iu  a  nicmt  favorable  paal- 
Uoti  loT  a  Rtudy  lit  ihnlr  luniyMion. 

R'iele»  1^  Mvnnt  Shimta  and  vieinlly.  —  Diirlus  a 
part  ut  Ftfbriuiiy,  Ur  Diller  wii  bniy  willi  tlit^  lui- 
CTotcopic  Ptudy  of  the  mctamnrphfo  aitd  eruptive 
rook*  collected  by  iilm  ia«t  aoaioii,  clonic  ilie  iincn- 


mentu  Birer  north  of  the  montb  ot  Pit  Rlvrr,  and 
DD  Hoiiiit  StiMto.  Till!  iDRtJunorphlc  rock)  referred 
U>  conalal  mainly  of  imsltic  |;iieiM««;  and  tlie  erup- 
live  rocks  ut  Uie  Mine  regiuii  are.  in  part,  gabbrae. 
Somuuf  tlie  latter  present  peculiaiUIci  tiintpannot  be 
poii  I  It  ciy  determined  until  lomn  rlinmlcil  examina- 
tion! Iiave  l)oc^n  ni^ile.  The  »|ieciiu«ii8  bave  Ihere- 
fiire  tiei'D  subiiiillcid  10  Pruftuaor  Clarke  for  clictulcol 
analysis. 

Mr.  Diller  hu  eiMnlned  mine  Ibli'ty  thta  nectloD* 
of  rock*  from  Mount  Shaato.  and  finds  tbat  they  are 
divl»lble  Intn  ilitvn  irn>iitM;  vii ,  liorDblende  nnde- 
trit*.  hypertihetie  andu-ile,  iind  bwalt.  The  rock*  of 
Sliatta  are  quite  slmilnr  to  those  of  [.uMn'a  Peak, 
with  tliR  exception  that  the  hu.Ttci  of  ibo  former  are 
niiicli   rk-lier  In  ollrlnc,  stud  euiitaia  les*  Klubulllic 

bM«. 

Crater  Muiintaln  (or  ShnJitlnA),  on  the  north.weH 
«pur  of  Mount  Shaita,  l«  compoeod  of  hornblende 
nnitealtp;  and  throuKli  lhi»,  <in  the  WMtem  slope, 
tlioro  liM  buriil  a  Inrcu  (Ireiui  ot  hyper«hcne  ando- 
tiiu  which  Hiretdies  lur  to  iIk^  wvstwiird,  towards 
SIttcn'a  ranch.  In  Strairborry  rallej,  on  the  Sacra- 
mento. 


RECENT  PROCEEDINGS  OF  SCIENTIFIC  SOCn:TIES. 


CngiBMn'  oIbIi.  Plilidclptiii. 

.^prltiA  — Mr.  S.N.  Slrwiut  dnerlbed  neiiahlnne^l 
pltrud  railing  tninxlnii  dr»wbrtd[:o.  Willi  a  wurk- 
l\tg  loodel,  be  fthoweil  lliat  a  six-pound  draw  could  l>e 
turned  by  a  pennyaeigbl  pnaiare  at  n  breath,  nod 
claimed,  ibnt,  with  a  levcr.igc  *lx  tlmcii  aa  great  oi 
Diat  of  llio   ni'iitei.  twenty   poiinila   pref^ure  would 

tnm  n  hundred-ton  draw. Mr.  WilliBin  P.  Osier 

peetvntcd.  for  Mr.  J.  Godulpliiri  Oibome.  an  nccuunt 
of  the  IVicalinnlna  mine  dU.itter.  He  alitiwnl  liow 
probable  it  whm  that  ga»  would  bare  been  dvlected 
by  lh«i  enitineers  haj  it  exitlMl.  and  explained  the 
method  of  dnraming  and  lloadinc:  the  mine  with  17.- 
aO(\00(>  gallon*  of  wnti>r  to  exIinsuUh  ll:  the  latter 
bnin:{  acennipiiihed  Iu  atsieen  iNiy»,  one  day  brln]( 
loll  in  repair  of  a  dani.  The  eauie  of  the  expliMloii 
b,  a»  yet,  unknown.  ■ — -  Mr.  K.  S,  nutclilnaon  »np- 
pleiDcnleil  the  abiive  l>y  an  aei'Diinl  ot  I1  In  recent  visit 
Iol1i«iDlne,con>irmiiiu.  luf.1^aabeh.^Ilol'>e^l'ed,  Mr. 
Oibome'e  opinion  of  dainnge  to  llie  niiup,  Tiinbere 
were  diaplflee<l.  eandcmollahcil,  etc;  but  there  wna 
no  fall  ot  rnol.  oxeept  In  the  fan-entry,  wlieie  miieli 
•late  h^id  fallen,  but  wheiu  a  w««k's  work  wniiM 
repair  daniit^-.  He  attributed  the  aufvty  of  the  rout 
h>  the  fact  that  from  li!"to  18"  of  coal  hoil  been  left 
«•  an  elMllc  tnppoit  to  the  treacberoua  »latc  nboti'. 
Beoontidered  the  presence  of  five  or  tis  inehea  of 
fine,  dry  coal-duil  cm  the  floor  a  pheuoiueiiDu  of 
•pedal  Interest,  and,  while  withholding  a  positfre 
Ofilnton  in  view  of  pendinz  In  re-Ul gallon*  by  a  coin> 
niuee  ot  the  Aiuoricari  society  of  niinlng-eiistiiecni, 
be  referred  to  a  Dumber  of  aulhurlliei  to  show  lliu 
tanpottanl  bearing  dust-ex  plosions  have  upon  safety 
1b  mines,  like  ihU,  apparently  ouUrely  tree  from  Hre- 


damp. Ur.  J.  FVifler  Crowell  announced  that  the 

new  bridge  of  thePennsytraniaSchuylkiU  valley  rail- 
road, urrr  the  McUnylklll  Itlvef  at  Man.iyuiik,  had 
just  been  cninpleted.  anil  noted,  m  a  mnarkalde  illue- 
Irallon  of  the  vati  strides  luaile  tii  Anerloiui  bcidge- 
couBtructiuu  during  the  post  tew  yeaii,  that  »o  Intse 
and  JTUpurtant  structure  as  this  is.  being  one-third  of 
a  mile  Id  leiiglli  and  ninety  toet  high,  CAn  be  reareit 
and  come  Into  ute  without  exclihig  special  interest,  or 
even  dMurriiiE  inrticutar  mention  from  an  engineer* 

log  point  of  view. The  lacrelary  read,  from  Mr. 

J.  II.  Muqihy,  a  illiciisdon  of  the  switch  fimnulito  by 

Mr.  John  Munton. Ur.  A.  K.  Ituberts  iteacribed 

n  poulrivaneo  lie  liad  designed,  by  which  a  three- 
throw  point  switch  can  bo  operated  from  a  tln^e 
tUnit. 

LinoMaii  lodety.  Snr  Toifc. 

.rIpriJ  !«.  — Mr.  R.  P.  Itlcknell  r^l  the  third  In- 
tlalment  of  his  paper.  '  A  study  ot  tlie  ^in^;ills  ("t  "nr 
binis,'  treating  the  Pawcrea  tn  Aainif^allntis  Iristi* 
in  tbe  same  I'etn  n>  Ibv  already  piibllkliod  |v>rtlr>n*  of 

tliia  riaborate  tmlUe. Mr.  It.  ¥.  Pcarsall  citlleil 

the  attention  of  tbe  society  to  the  similarity  of  some 
of  the  notesot  1'ani*alrJoap!ltn*Io  thoscot  Contopii* 
vlrvcs,  which  aecoit  11  led  lor  the  ommeou*  winter  ive- 

urd)  of  unseen  individuals  of  the  latter  specie*. 

Mr.  E.  P.  BIcknMI  related  bis  sprint; 'itiserTattuns  for 
l:it»l  at  Kii-erJale,  N.Y.,  upon  the  flnt  appcaraiie* 

of  birds,  flowers,  etc. A  coniinuuic^tlon  fron 

Judge  BlckDcIl  of  Xew  Albany,  Ind.,  aUUd  that  Ihe 
I^nSllab  aparrow  flew  ftoni  tbat  city  10  the  rlpenlnf 
Jtrain-tields,  and  hence  the  i«diietlon,  by  OBO-balf,  of 
Ibe  pnimiscd  crop.     Only  a  terj  Kll]{ht  fa>dtilfaoe«  In 


I 


It  2,  18M.I 


SCIENCE. 


553 


I 


(naMtlvoroUl  diut  by  this  bird  wa«  nowa  by  this 
vlanTOttg  wriltr,  —  Dr.  C.  S.  Alk-n  nM-nlloiirJ  tlio 
eoEliibltjun  or  a  c-jimlirorv>iiii  pi'ii|ioiifiJly  In  Itiv  coin- 
iiujii  linrnyaij  r|ui-k,  uliii'li  liu  had  mna  <^xLth  V. 
domrtUciiS,  burrj-  wiUi  Uiu  xru^lln;;  bird  lo  tins 
du^k-ponil.  drown  anil  lmnicillali>ly  liirvntir  Iba  vlc- 

Um,  utu«Ily  girellowfiut  it  whole.  Ur.  AII«ii 

jtlaccd  on  Mcord  ihe  liiidiug.  June  15,  ISSI,  upon  tho 
IilamI  of  fimiiil  Mctton,  hy  hlnmclt  nnd  llio  Ute 
IH.  KitwutU  Soiitbirnrlb,  at  Uie  iiMt  w)i1i  four  v^t 
at  EiopJiliiDnx  flagivciitrrs,  lb«  ytllowbilUcd  lly- 
cjitchnr,  biiilt  lu  llie  uiok*  npon  the  north  »idp  of  »d 
lncllti.tt)'>ii.  partly  tovcrnd  ovar  by  mow,  Krv*.  nml 
t«i:5*.  It  win  iiniHl  wiih  ilio  flno  top*  of  grassra,  cow's 
hAlr.  and  flno  rontli>t8.  btiiI  loi'iitnl  in  x  tofl,  swampy 
spnl,  wb«re  theru  wtv  few  Inrgc  ireps.  Tlie  male  bird 
WAS  ■■••I  sevn;  but  the  frmnlo  na*  almo«t  c:iii)tht  by 
llie  hand,  so  clofoJy  did  the  sit. 

Boiten  Molatj  of  uliml  hiitecy. 
April  le.  —  III  a  papiT  on  llip  mlAiloii  of  the  '  K«^ 
WMnHtnii  «eric« '  to  ihc  'ciwiem  -mulBtuni!' '  in  the 
vkinily  of  Toich  I,«ki!,  M!<:h[;;an,  it  was  pointed  out 
by  II.  K.  WiwIsB-orth  thi»t  llic  ICpwnnimn-aii  series 
w»»  flr»t  established  by  oh*nrvat1on<i  made  at  Doug- 
law  Kuuglilon  Ka!l«,  iioar  Ti>n:li  Luke.  Tlieje  ob- 
Renatioiii  wew  supjio^ed  [o  abow  that  llifi  ciutcin 
inndilnnn  lity  bun^rm^-llly  up  to  tb«  falls,  nnd  cufL- 
tniued  the  d^brli  of  the  iiippoipd  old  swwiiore  cliff 
o»err  whieb  Ihc  ttrexiii  now  tell.  In  ISSO,  Wadi- 
wonb  »hoHcil  i)iai  ibe  eaileni  Mnditone,  Initpiiil  of 
bclns  liorl/nHiiil.  gradually  ilippdl,  an  Ihe  falls  were 
approxcliMl,  lu  tlic  north -iTfM,  thedipiiicreasins  frorii 
IIt«  degrrr*  up  [o  lweii[y-lii(i  degrwa  at  the  fall*. 
IIb  then  piiliiled  out  llial  lliis  inndilonR  ronl.tined 
olil  basallif  kva.floui  liitrrDnlntPil  with  it,  wLirb 
ei[ilained  llieor))itit  of  llin  lissalib' (f^tirfi  pri^vioiisly 
found  hcrr,  and  ahoweil  that  the  Keweunawan  icriea 
and  (Vulern  (atidktone  were  ihe  lamr  fominliori.  In 
the  iMrit  iiniiuul  report  of  the  dlroplor  of  Iho  V.  S. 
B«o|pij"i<'sl  surrcj,  the  cnrrcetneM  of  r.lic*o  observa- 
tions h«Te  hreit  aitmltleil,  wlib  tli#  tiateineiit  tbnl  at 
aotne  [|l*1»ncr  lielow  Ibo  falli  the  rockx  nrre  fittinil 
t*  be  ciipred.  and  tlut  Wniliworlh  bridged  in  Iiis 
i  magi  [111  [ion  ih^  gap  bntu-enn  iho  Bnndaloiie*  di)>|>lug 
five  degivci  nnd  IhoM  above  iiHTin):  a  itecperdip. 
The  lower  ones  an  said  to  be  the  true  eoiilcni  «niid- 
•lODe.  auil  tboM  nearer  the  fall*  to  twlonj;  lo  the 
KQwe^nawan  Krtics.  vhlle  tbey  <rere  sepuniUid  by  a 
brpotlictieal  sMahnre  etilT  iixerlrd  In  Ihe  coverrd 
apaeo.  To  this  Wadtwuith  replied,  IhaU  bj  dlKH'nB 
in  Ui«Str«ani  and  on  ilie  hanUi  of  Ibe  ravlni?,  he  had 
seCoally  traced  (not  Imagined)  Ihe  relations  vf  Iheie 
rock*,  Rolng  from  iho>.c  dippin:;  fire  degrees  up  In 
ihoM  dippinii  Iwenty-five  degrees,  nnd  Ihnl  they 
wow  aeeo  to  (onn  a  eoniiniiom  »iipcrlmpo»ed  series, 
IK>  >ueh  elill  HI  imagined  eiiMint;  lictuenn  Ihcm- 
Widfworth  had  also  shown,  in  tSSO.  that  the  eattetn 
saiidMoBowaa  exposed  on  ihe  Hungarian  Itireriip 
to  Its  JtinctLoii  with  the  Keweenawaii  tetW».  On 
lliii  Blreain  the  unditoiK  had  a  TarjinK  dip  from  ten 
to  twcntj  degrees  lo  ilio  norlh-u'est;  and.  although 
•ometlmesdipphigiii  alldireclions,  the  prevailing  one 


wivt  iiorlh-weAi.  M  tlie  Jaaction,  the  MiHlUeM  «M 
bnked  mill  Indnratnl  tiy  tl>*  Ant  basaltic  1avai4ow  of 
the  Kfweenawiin  wries.  which  in  its  liini  had  Iwen  de- 
niuleil.  Hiid  Hi  liibrla  biiill  into  a  cotigioinerslG,  form- 
ing Mil?  fifth  fall  of  the  river.  In  Ihe  above.rnendoiie'I 
report,  doubt  was  thrown  on  tliein  obiervations  by 
the  slAtenirnt  tiialiheolisemid  eandstoii'^  wiu  n  l<>o«n 
piece,  ur,  if  not,  tbe  baaaltic  roeh  mirely  wns,  and  Ihat 
the  prevuillnj;  dip  of  the  sandstone  was  lo  the  south, 
east.  Wadiworth  repheil,  Ihnt  Ihc  dips  given  In  the 
rnpnrC  appeared  \ii  have  liecn  taken  from  tlie  frosc- 
dhluciited  ruL'k  on  tbe  lides  of  Ihe  stream,  whila  bU 
were  Inkeii  in  the  bed  uf  tJie  itrenni,  when  Ihe  water 
was  exceptionally  low.  lie  tuithur  slated  iliat  Ihe 
sand>U>ii«  at  the  Jnnclloi)  was  oontlniings  with  that 
»eei)  beluw;  Ihal  it  extended  a«nMa  lb«  sireAin  and 
inlu  the  banks  on  both  sides;  vhlle  the  baking  and 
Induration  of  It  showed  that  it  mntt  hare  been  orcr- 
llnwed  by  soin<^  hcaU'd  rai'h.  Attain :  Ihe  basaltic  ri>ck 
exiciided  acmu  llie  tircain  ii>Ii>  both  bunks,  and  was 
found  la  underlie  the  coiiglomerale,  and  that  be  dui; 
the  di!6r;»  of  the  former  out  of  the  overlying  base  of 
the  latter.  All  this,  he  said,  showed  conoluslvcty 
that  ilicac  rock*  wer«  fn  sffu,  and  proveil  ibnc  here 
the  eastern  tandtlonc  and  Krueeiiiitvan  series  weru 
one  and  Ihc  same;  alio  that  this  sorles  could  not  be 
maintained,  as  llrst  pMabllsbed.  Ilfi  further  pointed 
ont  that  the  clatni  a>liiinr''d  hy  m.iuy  geoluK'^ts-  'lo't 
tlie  exslern  sandstone  did  not  eutitalu  tlie  dChrLs  of 
the  porphyry  con  glome  rales  of  ihe  Keweenawan  se- 
rliii,  was  nnilrcly  apposed  lo  the  rlens  of  the  same 
ubsrivcTf,  that  llM  ea»t«rti  siiiid»loue  was  youii^or 
tliaii  LliAl  serlea,  and  mnde  out  of  iis  diljii*. 

Appalachian  moniiliiii  elib,  BostoD. 

.\prH9.~K  papnr  by  Prof.  W.  W,  Bailey,  on  tho 
ntiHt  Ilumboirlt  Mounlnins,  Nevada,  gave  some  ex- 
jierieiites  of  the  author  while  attaebeil  to  the  U.  S. 
gcoloslea]  survey.  He  explored  Wriglit's  cnnoit.  and 
noticed  lh«  cllmardinary  efli'cl  of  riiiiriial  evapora. 
lion.  Ilio  streams  enliivly  disapgieariiiK  diirinc  tiie 
beat  of  the  day.  The  flora  of  llie  Oiieiu  Vi>la 
nnd  ('oynte  eaQons,  on  Ihc  eastern  .liilc  of  Ihe  .Sierra 
Nevada,  was  fou&d  to  be  very  dislliic^  from  liiat  of 

tbn  «e»ierii  side  o(  the  ranee. Kev.  Luther  Karu- 

ham   f;are    accouiili  uf   tlirec   visita   lo  llie   White 

»oiint4liis.  fn  IKtT.  18(13.  and  l»^l. Mr.  IL  B. 

I.nivrence  gare  aecoiinls  of  the  explorallons  of  the 
souiliern  Alps  of  New  Ki'aland  by  .Mcsu*.  Qrecn, 
Uius't,  and  Van  Leudenfuld. 

Acadtmy  of  astsral  <ctiosD«i,  ?U,lsd(lpliIs. 

March  tl. — Pruf.  Kdward  D.  Copo  prcjeuted  tha 
reiiilla  of  hi*  study  of  material  liluslratlni  lli«  various 
forms  of  niittiHion.  lie  bclievod  lie  couid  dlslhi- 
guiaii  nine  BiM-i-iej  from  Ainen'oan  formations,  while 
those  of  other  countries  would  probably  bring  lh« 
nninbeT  up  to  «lshi'en  or  twenty.  Tiicrc  sr«  proba- 
bly [wo  f^itora.  The  oidsst  American  mailodon 
eoDMS  from  the  upper  half  of  tlu'  mlocer.e,  an  aseer- 
tlon  that  one  had  been  found  lower  down  Iwiog  un- 
doubtedly Ineorrr^cl.  Tbe  illvlaion  of  tlio  genein  Into 
two  |[r«iips,  founded  u|>i>ii  denial  characMrs,  was  siig- 
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BnMd,  — one,  reprot^iiUil  b;  ili«  MatbMlon  ohloilcus, 
being  eliareci«rlz«d  by  Ui«  abinnw  of  Inferior  iii<^i«- 
OTi;  Mid  lli«  Mlwr,  to  which  ralshc  bn  rrfnrred  (lie 
cnnn*  T(>tniCaul<Nlon,  li»vlnq(  iheiw  iwtb. 

Mareh  t7.  —  Dr.  JoMpli  Leidy called  a1l«nlioD  leu 
sp(:>innii!n  ol  a  lixard,  appiircattjr  Bunifcet  cbnleldcs, 
wliiuli  !■  rciDArloblc  for  the  *mall  ilxc  nf  in  linilif. 
Th«f  ttv,  Indocil,  DO  >nial]  as  to  be  Almost  liiTlslblc, 
Ihu*  jcMng  Ibe  CKatiire  llt«  app«ar&n««  of  a  illlle 
auake;  yel  eiith  limb  hnx  iivr  wcll-developsd  Uww. 
Tlie  ■pedmen  wu  from  ppti^bubiiii,  Sinxn,  wliera  tlie 
lutlve*  TOgAMl  It  a*  A  snake,  and,  a«  !■  conimon  In 
*tieh  oum,  euiisiilrr  it  Tviiufuout. 

April  I.  —  l>r.  JoKph  Lfidy  (.-nJled  atientioii  to  a 
mus  compoiisl  of  the  tulic:)  of  Scrpuli  dlantbua  frani 
Buncgtit  lUf.  Thcaortimiilallonnf  IbirlnnlrHiilKfo 
|[T«At  u  lo  nlmoAt  (unii  a  rvet  «xi«iidirie  out  Irum  thp 
bay.  Tbe  looalit^  i>  a  fumoua  uni-  lor  «liF«|)'»-beaiI- 
lUliing,  ibi!  ISihes  probnbly  finding  tlicir  food-tupply 
In  Ibi!  womii.  It  n'B<  *\i%tf^xs^  iliat  other  marine 
animals  may  cfriixrvtcslu  Itiirrc  for  llie  taiiM  t«a««n, 
so  that  the  locality  U  piubiibly  one  ipecUUy  mirlliy 

of  the  oitletiElan  of  xoolnKlpal  stmletitK. IteferTlns 

to  Mtnc  nb«Rrvalii>n«  of  Kt^rner  rnrpecling  lh«  tbaw- 
li)K.<i<it  of  chHfiiben  in  ii'e  by  iirlag  plants  lu  (lie 
At{i«  of  EuropL",  Mr.  T.  UMbnn  conHrmed  Ihi-in  by 
•rnnu  obaervnllont  mvin  d>irin{[  the  last  wlnioi  on 
ErAnthla  byeTiitlii.  At  111?  end  of  Jntinary  the  plant 
vai  in  Howur  afti-r  n  few  warm  dnyi,  wbeii  a  driving 
tiiuw-fllonn  pr»strjte<l  the  l[ltl«  stems,  and  rorcred 
tbem  nmrly  a  toot  ilcepi  in  whicb  coodillon  Iliey  re- 
malneil  tilt  early  In  March.  After  tbvy  b.id  bet'U 
IhMP  wpek<  in  lliia  condition,  the  ariow  wa*  carc-Jitlly 
reiuored,  when  it  wu  round  tlinl  ibe  >trinshnil  bu- 
coinp  periecllj  m-ct,  a  Utile  cb.imber  In  tiic  snow 
bavin;;  bwn  thawed  ont  about  each  flowyr-Hleii]. 
There  was.  Iiuuever.  no  utbur  cvitlpiiee  of  growib. 
Til*  feir  buds  wbieli  wcrr  unopened  when  the  tnow 
cani'.  w«rc  still  unopnni^l  wlien  th«  *niiw  Iliaweil 
wray,  afUr  t)T«  w«ek*  liiiprisuiiiiieut;  aiid  the  iile^ 
CADTeyed  wm.  tbnt  pliuiu  would  retftin  lifr  without 
srowtii  for  an  lndi-liiilt«  lime,  when  under  n  low  tcm- 
l>eraturc,  inieh  as  a  coverlna  "'  '''i'  oi"  »iiow  affofJed, 

April  tS.  — Dr.  Charles  S.  Dullej  of  Johui  Uop- 
kins  univeniity  >poke  of  a  fcrni  of  so-called  pawn- 
chymaluus  or  Intetilitla)  digealion  dcsirlbrd  by 
Kurolnefl  at  ocrurrlnc  In  Salpn  and  .Vlichiiii^i.  It 
had  been  Rs««ried  Ibat  a  l^nte  Atniwboid  cell  exi»ti[ig 
Id  tbo  inl^stlnea  of  tbeie  antuiata  takes  up  Ihe  nulri- 
tlra  particle)  and  ]>a»««a  them  on  liilo  tlic  tl^up*.  nnd 
Ibat  in  othrr  related  forms  a  Plasmodium  performs 
tho  satae  function.  Dr.  Dolley  bad  obterved  ilie  ap- 
pearii[ie«  In  the  inletUnee  of  Salpa,  wliit^b  liad  bntn 
deserlbcil  by  the  IluialaD  aulbor,  but  lie  would  siig- 
GMtaD  nntlrely  different  tnierpretatlon  thereof.  In 
titlpa  wo  And  a  lariie  brariebiitl  sac,  r«i]ir«MDiliis  the 
trae  pluiryiix,  at  Ibe  juisteriur  portion  ot  wbicli  U 
tb«  vlomacb.  The  riwluilyle.  or  tblekeocd  bottom 
of  n  fold  or  tnov*  ot  the  branehial  sac,  tlirows  onl 
»  kupply  of  miicu*,  wbicb  cover*  the  eurface  likii  a 
corlAlu,  nnd  in  whicb  nutritive  pullclri  finding  ilwlr 
■ray  Into  the  animal  arc  emboddod.  The  food  Is  car- 
ried bock  by  cilia,  and  the  louoous  slieet  i*  wound  up 


into  a  thread,  uhicb  can  be  traced  Into  ib«  oesopha- 
gus, nnd  from  thctv  to  the  stomach.  In  Dr.  Dollej's 
«pinU>n,  tills  mucous  oxiidatton  U  Ilia  amoeboid  cell 
descrll>cd  by  oUmt  obMrvtir*,  It  bavluK  been  fotuid 
laden  ivilh  luiCrimenl  In  sum«  three  thousand  tectloni 
of  Salpa.     Wlicn  food   it  not  prest^nl,  Ibe   appear- 

anec  iudidtrd   rnnnot   lie  observed. Dr.  N.  A, 

Kandnlph  (Inscribed  a  lo»i  for  th«  presence  of  small 
<liinuliUes  of  peptone  In  tolullun.  it  lli«  acid  nitnto 
of  mercury  (Hilloti's  rmgcnt)  be  oidded  to  a  cold 
nqueoui  ■olullon  n(  potiualum  Iodide,  a  red  precipitate 
of  mercuric  Iodide  always  appears.  Wiinn,  however, 
either  peplone  or  the  biliary  hiiIu  are  |)««t^nt  in  note- 
worthy umount,  Ihe  preelpitale  of  nascent  nietcnric 
iodlilc  aisumci  the  yellow  phase.  In  order  to  render 
the  lest  sensitive  to  lirti  preeencc  of  inlnnic  (|uuiti- 
tiei  ot  the  subttances  lu  ijuestion,  he  had  found  ll 
necenary  to  limit  Ibe  amount  ot  polaasium  Iodide 
employed.  Thus,  to  each  Ave  cubic  centimetres  ot 
8U8pecl«d  flidil,  wbicli  must  be  cold  and  either  neu> 
tral  or  fuintly  acid,  are  addeil  two  ilivps  of  »  saln- 
ratiHl  solution  of  potUHluin  iodide,  the  two  Ikjutds 
being  well  mixed.  Four  or  flva  drop*  ot  Mlllon's  re- 
sent ftr«  now  uddpil,  itnd  ibe  coniants  of  the  vessel 
well  all rn^d  or  shaken.  Under  tlieaeclK-nmslancies, 
the  preseisce  oC  peptone  in  aniounts  of  less  Ihao  on* 
pari  In  Ave  iliuiisnnd  1)  readily  shown.  By  lh«  ex* 
ercise  of  ureal  care  In  llin  perforraanre  of  the  test,  he 
bad  been  able  lo  d'.'moiiHlrale  the  iiresence  ot  ]>cpt«n« 
In  a  lolutinu  containing  liul  one  pnrl  of  Ibal  body  iu 
seventeen  ibonsaiid  parw  of  water.  The  conditiont 
interterins  wltlt  this  reaction  are,  alkalinity  of  tlie 
fluid  examined ;  beat,  wblcb  hw<  tbe  varae  Inllnence 
upon  the  nascent  mercuric  iovlide  ai  liavc  peptone 
and  the  bilUry  »«lt«;  and  the  prL-senee  of  certain 
couipound*.  as  polaialuni  fcrro-cynnidc.  which  pre- 
vent  the  production  ot  ilic  mprcurle  Iodide.  Tile  re- 
action deicnbed  preaenis  certain  a<lvaji[a<cee  from  the 
tacl  that  It  is  uniulluenced  by  the  budiea  uataally 
found  in  tbe  various  organic  fluids,  although  uselcs* 
as  an  Isolated  ichi,  inasnuicli  as  It  responds  to  two 
entirety  different  compounds,  peptouo  and  (be  biliary 

salts. Mr.  Median  (etcried  lo  his  former eusnmti- 

iiication*  on  tfaosnbject  nt  tbe  relation  ot  Iieatto  the 
eeiM  of  flowers,  lie  exhibited  calkins  aud  Hovers 
of  the  European  hazel  (Corylus  avellaitsi  Just  ib»- 
turvd,  and  wblcb.  for  Ibe  dnt  time  in  seTeraJ  y«Mi 
poisl,  had  perfeeieil  Ibemielvet  coiilcmporaneottsly. 
The  past  winter  bail  been  disllnjiuished  by  a  uniform 
low  lemperatuiv  the  entire  seusou.  In  other  years  a 
few  warm  days  in  winter  wotiid  advnnce  Ihe' male 
flower*  so  that  they  would  mature  week*  before  tbe 
female  flowers  uiwned :  hence  Ibi?  feinaloi  were  gea- 
emlly  untertiliacd,  and  there  were  few  or  no  nuls. 
Under  this  law,  it  wax  evident,  amcnuceous  planU 
could  not  aboitnil  lo  any  great  extent  In  countries 
or  in  localities  favorable  I'-  briiifciuB  forvanl  the  i&alo 
flower*  Iwfore  there  wai  sU^ly  warnilh  «liou^  to 
advance  tlie  female.  lie  Ihnugbl  this  was  likely  to 
be  Ibe  leasuri  why  to  many  conlt«n>iis  trees  under 
culture  in  the  vicinity  of  PbUidelpbia  bore  scarcely 
any  fertile  seed  in  their  cones,  — ■  tact  which  h«l 
often  been  remarked  In  conntcUoa  e*peeially  with 
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tho  Norway  iprucp.  Tha  inalR  ttowrf  woiitil  miu 
tnrelioforc  llin  tcmnilc  Imil  Httvaoceil  las  enough  to 

bf  rfci'ptivo   of    [111'    iwlleii. Mr.   Moelmii    ^lno 

sUtcil  iliat  in  his  snnlvii  at  GiTmsnlowu,  tlmrc  were 
few  trcM  tlint  dill  not  cxiidc  (aji  (rom  wound*  miulc 
In  winter  or  ritrly  apring;  hut  ninoDg  <.Ii«m  all,  f«w 
bled,  M  It  IVM  l^riued  by  livrtk'ulturUls,  more  fro- 
fiuelf  tlisn  Cladutris  tiut^toriiL  The  iciclc-i  form«il 
from  Ihii>  ?xu<]lns  utp  oiTordeil  a  eonil  opponuiiity  lo 
teat  Ibn  XRccharlnn  chnrnctcr  ot  i1ii>  llqiiSil.  Durln|[ 
conKetatioii  bj  (ro»i,  »IJ  [or«ign  aubsuiicM  w«re  r«- 
juctuit.  and.  tu  Ihe  fonuatiou  of  Ibe  icicle,  the  sugar 
wm  puihod  fiirward  to  tho  estrt-mH  point.  The  piul 
of  an  iclrln  i>(  a  iiigar-mapk  tvfts  iti  only  iwcct  part, 
anil  tliit  waK  vi-ry  kwoct  Irum  llie  acciituulatiou  of 
the  sxi'chnriiiv  mattvr.  Thv  ^iid  of  the  Icicle  froiu 
lUft  Clnilaitrls  nu  also  iWLttt,  though  \™  so  thitn  In 
ftity  ollior  1 1  igar- bearing  trci?  hp  had  ohiurvvd. 

Fhilowphiea]  •oowty,  WaatusctnL 

Uardil. — Gen.  It.  D.  MusKny  r«ad  n  paper  on 
the  kpfillcation  of  phyilciil  methodit  to  Intnlkftiial 
Ml«nc«a  iltoouaBing  Uie  extent  to  wbldi  tliO(<«  riieilimlR 
which  have  bwn  iiicveBifull)'  empluynJ  iu  lL«  inve*- 
tlfUloii  of  the  phenomena  of  natucv  iir<>  appUcnble 
lo  Uie  tclenco  whoxi  •ubj»ct-niatlcr  la  meiitiil  opera- 
lions. Ur.  L  C.  Kussvll  fulloweil  nlUi  a  commu- 

nlckllon  on  depusils  ul  volcaniL'  dust  iu  the  Great 
Buln.  Tliv  wdlincnts  of  the  ^rvat  <|uatetTiary  lake 
of  weHleni  Nevaila.  nnni«rl  I^iihonliin  lij  Mr.  Cl.arcnre 
King,  include  as  tuliiur  membcn  crinlii  Mntta  oi 
wbfte,  (iiiconsoIiiliitKl,  diitit-lilte  lualvrlal  closely  re- 
oembllrig  dlalonuiacfiu*  earth.  MiciDscojitc  ex&mi- 
nation  tliow*  tlinn  ta  coiiitit  of  minute  vbardn  of 
glUH,  And  indicates  their  volcanic  origin.  Slmllnr 
atiata  occur  in  the  depoall*  of  ibe  i|uaien)Ary  take 
which  occupied  lliB  Mono  baiin.  adjatciil  lo  the  La- 
hnntan;  but  thcac  xtv  courier,  and  include  fru^uenls 
with  pumiceona  Hruciiirr:.  Kmginimli  of  pnnikc  nrc 
likewise  found  on  Ihe  lurface  of  the  lanil  In  ili« 
vicinity  of  Mono  Lake,  and  llie  distribution  of  these 
indicate*  tlwlr  origin  in  a  cliaiu  of  rliyoiilic  cones 
*Sl«ndiRj[  aontliwani  from  Mono  I.nke.  The  inb- 
kerial  depotjl*  beluQX  to  oniptlona  which,  though 
prchblaric,  mutt  be  quite  recent.  Th«>  suli-S'tueotis 
depoilt*  were  derlvrd  froiu  quaternary  eruptions. 
Thoae  of  the  Mono  lioaln  Ciin  b«  referred,  without 
bwittatioii,  to  the  Mano  crater*;  ami  iIioh:  of  the 
LahoDtan  huin  arv  provtiiuiially  referied  to  Ihe  tame 
aouree^  Up  to  the  preteni  lime,  no  other  rhyoUtle 
Tolctinoe*  of  (iiulomary  Kga  have  been  dticoreriHt 
in  the  vicinity.  Ur.  T.  Aritl»cll  remaihed  lliat  the 
•Oiircc  of  ttie  vulcanic  dust  should  tiol  be  sought  Iu 
existing  volcanoes  on  the  land:  he  regarded  pumice 
as  the  product  of  submarine  eruption  exclmivcly. 
•^^Mr.  I*.  V.  Ward  reail  a  |>*p«r  on  lomn  phyUcol 
and  economic  feutaru  of  ilie  upper  Missouri  *;stem, 
deacriblng  the  anci«nt  and  modern  ilood-plauisof  th« 
Missouri  and  the  Yaltowntonc  when  they  inuc  from 
the  luouulaUi*,  and  dlscussli^ft  the  method  of  tliolr 
(ormaliott.  TlieseaTe  susceptible  of  ItriKalion;  but 
dlvcnlon  of  rirer-waier  for  tfau  purpose,  and  its  dis- 


tribution oT«r  tbc  land.  Involve  difllcull  problems  in 
political  eoonomy.  The  matter  Is  *  proper  sab)oct 
for  b-ovcminental  coiitiul.  DitcussJou  followed,  in 
the  course  of  which  Prof.  C.  V.  lUley  retnarked  that 
the  flnal  solatlon  of  thn  gionbopper  problem  lie* 
In  the  cultivation  of  the  nonhom  plains. 

JUitrcA  IS.  —  Mr.  U.  K.  Ulibert  *pakeon  the  dlver- 
aiou  uf  wsier-oourses  by  tint  rotation  of  the  earth, 
maJntatnlne,  iliat,  under  certain  Indicated  conditions, 
the  deflecting  fore*  jt«n«nUy  admitted  to  rvsult  from 
terr«ntrial  lutaiioii  should  result  In  obsemtble  tnodl> 

Rcationi  of  vftUey  conflgumtliMi. Mr.  O.  E.  Citrtf* 

read  a  paper  on  llie  rclationi  between  norther*  and 
tnasntillc  dlslurhanee*  at  Havana,  dlseiuslng  tlif  cO' 
Incldeuces  which  h.f]  been  pointed  out,  and  detuon- 
stmliuj;  their  accidi-iital  nature. 


NOTES  AS'D  NEWS. 

Rr  Invitation  of  the  authorities  ol  the  JobBa 
Hopkins  university,  Sir  William  Thomson  will  t^ 
liver,  in  October  next,  a  course  of  ei^teeu  tector«?» 
on  molecular  dynamics,  before  theph^leal  *cctlon<if 
the  Johns  Hopkins  unlventty,  iMglnnlngon  Wpitno*- 
<tay,  Oct.  1.  These  lectures  are  Inlended  only  for 
slu(t«nta  who  are  interesteil  in  advanced  work.  Pro- 
fecBors  uid  Mludenis  of  physics  aiv  Inviied  to  attcitd; 
anil  arrangenisnls  will  be  made  by  which  Iht'y  may 
easily  obtain  temporary  lodginKs,  provided  an  early 
iolimatiuu  is  received  of  their  iutentJou  to  coin«.  .\ 
rcglslTatloii  fee  uC  fire  dollars  will  lie  rc(|almf. 

—  The  Montrvuil  Inesl  e.xceiillve  commltli>o  of  Ibe 
British  aMoclaiion  for  the  aitvancement  of  science 
is  prepared  to  enroll  lailies  MUd  genttcmen.  residents 
on  the  continent  of  Ani«ric:i.  as  members  <■!  thn 
otsociation,  on  tin:  follawlng  eondllloni:  1°.  Lfte 
mcmboni  (or  a  single  payment  of  llfiy  dolUn;  8". 
Annual  members  f>)r  a  )>tiym<-ni  ut  leu  dollars  the 
finit  year,  and  live  dollarseach  consecutive  year  thorr- 
aflrr;  V>.  Associate  membeiv  for  a  payment  of  Ih'e 
(loElarj^.  A*>nelalca  are  not  ellKlbU'  lo  hotil  i^lltce  In, 
tior  to  servi.'  on  any  commlliee^  of,  Ihe  association; 
nor  do  Iliey  rvceivu  th<.>  annual  rejioris.  All  other 
privllegei  ot  menibersliip  for  Ihe  year  are  open  Ui 
them.  Ho  person  who  Is  not  a  memlx-r  U  odniiiied  tu 
any  of  the  meeliitgi  of  the  astioclatlon.  Tlie  privilege 
ot  reduced  fare*  by  the  railway  and  ateanilHixt  lines 
if  limited  lo  Ihe  life,  annual,  and  aMueiaie  members. 
Applications  for  admlsoiou  to  membership  may  I>a 
addressed  to  llr.  J.  D.  Crawford,  poat-ofllee  tiox  HT, 
Montreal. 

—  BJlu's  classlflod  Index  to  lh«  map*  iu  I'eler- 
DJiun'*  Gronrapliltehc  mitthtitunfftn,  troia  IS&A  to 
1^1,  liss  Just  been  Isxucd  by  liartard  college  llbrarr 
In  advance  of  Its  compleiion,  in  the  Ru/trMnof  itie 
university.  It  orcnjilcs  llfty-flve  small  ijuarto  pages, 
anil  will  be  found  exceed  in  gly  helpful  lo  those  using 
that  treasury  of  excellent  diarts.  The  principal  di- 
vision is,  ot  course,  geographical :  but  many  titles  are 
conveniently  npcalod  under  the  miicclloneous  bead. 
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iocltidiiig  naiiily  melMHYtl Afloat,  seTnnolt^ical.  eco- 
logical, botAiiicAl,  mid  2ii<tIo^cii1  iuap«,  A  refurciK*- 
II«  to  pommi,  eKiioilitiuiiH.  and  >iirvey«,  I*  also  ap- 
penileil. 

—  The  IhliJ  »crle»  of  cbart«  pulilishwl  by  Ibu  sigiiiiU 
lervlco,  lo  !llu>iirat«  iliu  »ludi«  of  loriiaitoen  uiidiT- 
Ubca  tliis  je«r,  reprMt'iili  llm  ttonna  of  Mnrrli  '^t>. 
Tmritly  tcimadixntclu  HTP  mnp[i(ul.  »caiivr«<il  ui-(fr  till! 
ttntcK  (onlli  ami  raxt  of  litilliitis.  Tlj«ir  tiiui-iare  all 
111  ibo  ftflcmouii  or  er*iilnK,  atiU  Uirir  notirw»,  m 
u»ul,  beNf  about  tuit-norlti-cul.  Tlif  rMulU  of 
Iboe  diiailcn  nrv  nl  pivtont  couritoil  IIiuh:  iiuiuWr 
of  ]ier*on«  kllkd,  77;  woiimlrtl.  £93;  valuation  of 
property  dwlroypd,  tOSO.OOa  The  cotilraat  of  Ihe 
•mall,  local  (oroada-wliirla  nn>l  Ilic  sreal  awen-ii  of 
Uiecycloiiicdrculatloii  i*rlR:trl)  in:iiktHl;  aiu]  Uical- 
tltuda  of  tba  loriiaiKwi,  ivlatjve  ti>  ilie  cyclone  centra 


and  the  warm  and  cold  irlnd*.  I*  intn  lo  li«  about  Ihq 
■amo  u  wa«  ■liimn  on  tliw  <<«rller  chxru  fur  Yt\>.  10 
and  Iilareli  II.  Tbe  accuiupanylng  diagram  la  d«- 
Signed  lo  ibow  IliU  rvUlion  In  a  general  way,  being 
baled  on  an  arcrage  of  the  throe  »tTi*  of  chart*.  Thn' 
nearly  nnrth-and-eoiith  olonKsilon  of  tlic  baromolrlc 
depression  iasdepetrinrefroni  ibeuioreeuiorly  irciid 
ut  Uio  major  aiii  of  tbv  Itobario  curres  glvcri  in 
LooiuU'i  areragcs:  and  tbL>  peculiar  fonn  1%  doobi- 
less  ti>  be  Itcid  hi  cblef  port  aceounrnble  for  llio  aig- 
nl dean tly  abrupt  cbanjiie  from  the  cold  iiortli-uesterty 
wiiiJii  of  ItiH  wi-6lrrri  half  of  the  cycluuio  area  lu  the 
warm  loutlirriy  winds  of  tba  ca*tern  half.  Tlio  coii- 
Inat  of  tcmpcealure  thus  produccil  U  exhtl>iti:d  In  the 
eUlqiie  trend  and  cIoM  approach  ol  the  laothcrmal 
11dm,  which  aro  drawn  for  (ea-degree  dllTerencea. 


But  moil  atrlkln.^  I*  tlie  llrollatton  of  tli« 
to  iliat  part  r>t  ihn  varm  Kutithcrly  wlitd*  wbieh 
IniniediAIcly  overflowiyl  hy  the  cold  wind*,  and  tba' 
ailraiu^a  of  the  loriiodoei,  not  with  tbo  KorfMe-ciir- 
rMita,  but  parallel  to  ili«  iiplral  coiirM  of  Ibe  CuM 
blnat  ovorheail,  ihroiiHh  wtiidi  ibe  warm  lower  air 
a»ceTid«.  The  thiiitatitin  of  iimiailoe*  toccKalnpant 
of  cyolunes,  ta  Ibus  shown,  {■  a  matt,  hopeful  cign, 
that,  with  longer  and  mnredntalkdaliidy,  llm  smaller 
iloimii  may,  a  few  year;  hence,  be  pmdioteil  iillh  a* 
much  accuracy  im  the  larger  oura  arc  now. 

— '  Prof.  Lieor^  F.  Wright  h>»  contrlbulAd  a  good 
aiticlu  on  'the  Nlnsura  S'>i^  aa  a  cbraiKmveMr'  Id 
the  April  number  of  ilic  /{t7r((n(faeea  fitera.  Tfaecon- 
eliulnn  \n  reached  ilini  the  entire  tf>r^  from  Queena- 
lowB  to  llie  Folia  Is  llie  result  of  puKt-gbcial  cutting, 
and  that  the  moat  probiible  rate  of  recCMlon  of  ibe 
falli  in  about  thiee  Wt  a  year;  thus  plaeltig  ibe  eml 
of  the  elacialperhid  here  about  twelve  thousand  yean- 
ago.  Tbl»  iigivet  >ery  well  nilh  the  dale  determined' 
by  Prof.  N.  II.  Wiuchnll  from  liie  Pall«  of  Sl 
Aiilbony.  Tbn  Ineoiivnnlence  to  iiar.iirHllsls  ofhav* 
Ingsucban  article  a«1hi>  stowed  aivuy  inatheologlcaFi 
magazine  may  he  coiinlerlialaneed  by  the  sntlifactl 
tliey  aboiild  feet  on  learning  that  it  could  be  accept' 
there  at  all. 

—  ArrniiK«iiient«  have  been  cuuipleied  for  hold: 
at  the  uiilieisity  library,  Ilerlieler,  C»l.,  durlnc  tba 
iMl  week  of  Miiy,  a  loon  exhibition  of  booltK  iltiistn^ 
tive  of  the  hldory  and  pniginsi  of  printing. 

—  The  guvBniineiit  of  XewfoundUnd  bae  voted  la 
eatebllili  a  geolo^-lcnl  miueitm  at  St.  Joboi.  Ur. 
Janie*  I',  llowley,  the  geological  »un'eyor,  la  dow 
gielng  Ilia  whole  time  to  it,  and,  before  the  year  I* 
over,  llie  uiuMuni  will  bu  open  to  tlie  public  and  to 
(tudenlB.  Tlie  eollcclioDi  mode  by  AleMuidei 
Murray  and  Jamex  P.  llowlcy  am  eeiieclaily  rich  in 
on  I  locc  rallies,  trilobllet,  and  fooeils  of  the  primordial 
fauna. 

—  A  cable  men.-tgc  rrceleeil  at  Harvard  eoll^e 
nt)aervainry  nnnnuiici'i  the  ilUcuvery  of  an  oatenild 
(No.  2.W)  by  Falisa,  at  Vietiiia.  lu  poiltlon  waa, 
April  £0,  40.12 <ire*nwich  rorjm  time;  right  aacen- 
Klun,  nil.,  <)iii.,  iZ.!>\.\  decllnatlnn  aoiitli,  3°  31'41^; 
dftllj  moUon  In  right  iueen>1on,  44*. ;  In  denomloa- 
tlun,  N.  0°.     It  19  of  tlie  Iweiftli  ina^iitudc. 

—  The  En<jinfmA  March  20  gires  a  new  method 
of  preparing  wmid- bloc  lis  (or  paving,  practlted  by  Mr, 
Mallet  of  MoliKiii^  lie  lioils  ilirin  In  a  solution  of 
siilpliale  of  eni'iuT,  xilpliale  ut  xIik.'.  and  eblorUa  at, 
sodium.  Riixvil  with  lieavy  mineral  oil,  ilnaeetf-dl, 
and  tallow,  and  altermirtls  I'ompreaiei  them  loaboui 
one-tenth  of  llielr  nriginal  vojiime. 

—  Ill  our  la«t  number,  p,  IM3,  Or.  Sturtc*ant'a 
quotation  from  Uie  ilinerlcdn  journaf  i/  aeflMCP, 
which  be  atiribulp)  lo  Profuaor  Au  Gray,  la  from  a 
reprint  of  a  portion  of  Dr.  Carpcnier't  aKicte  In  Uic 
I'hiUmfhicat  trantarti'm*.  As  ProfeaMr  Oray*s 
uaiiie  due^  not  appear  in  any  connectloa,  ereii  bi 
the  Inireduetioii,  and  as  the  wbole  extract  from  Dr. 
Carpenter  b  within  quotallo»4iiarli*,  the  mistake 
»eems  unneeountable. 
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COUXtENT  AND  CRiTIClSif. 

TiiK  German  gorcrnin^-nt  bas  most  com- 
mcndnbly  rot-ognizccl  the  interest  of  the  public 
iu  tlic  i-cjjorts  uiftde  by  llic  leader  of  tbe  coiw- 
mlaslon  which  ba.3  been  studjiiig  tbe  cholern 
ill  Kg\"i>t  nml  liidin.  Tlii-  li-tloM  nlreiulj'  *o 
[ironiiti  l_v  publislicil  an,  of  course,  merely  Dot«s 
of  progress  aent  to  the  base  of  supplies ;  hdcI 
no  detailed  and  complete  re])Ort  can  be  expected 
at  pi*9eiit.  So  far  as  the  resiiltH  havn  ln'^n 
iiiudi*  knovii,  thi'  work  of  the  coiniDiHRion  is 
fall  of  promise.  Korllu'cliolcra.  which,  by  the 
WAV,  is  only  one  of  the  subjects  iiDder  investi- 
jjatioii.  a  bacterium,  apparently  peculiar  lo  tlit; 
disease,  baa  heeu  found ;  and  Its  (.-iiltivatioii 
has  shown  charucteri«tic«  Mil1tcii>nlly  initrkr^t 
to  render  its  recognition  cnsv.  This  coinma- 
shnped  bacillus  hits  not,  thus  far,  been  found  in 
connection  with  any  other  disease  of  the  iiitea- 
lliial  tract,  although  numerous  I's  ami  nations 
relative  to  this  [wiut  have  ln-eii  iiindt! ;  aii<l  in 
cbolei-H  paUcntsi,  it  was  only  seen  in  nssocialion 
with  ibe  intestinal  distairhance,  but  here  inva- 
riably. It  has,  honerer,  been  met  with  in  Borae 
sources  of  water-supply  in  IndLi,  in  whieh  tite 
loeal  infection  may  have  originated. 

It  should  not  be  forgotten  that  this  work  of 
Koch  ia  no  mere  lucky  guese.  Bacteria  were 
found  hy  bim  in  material  sent  to  Berlin  from 
In<lia :  but  it  whj*  then  im]>OK!>tble  lo  decide  bow 
far  putrefactive  changes  luul  proiliicud  them. 
The  commission  has  now  been  able  to  exam- 
ine a  goodly  number  of  fresh  cases  (firty-two 
deail,  and  foitysici,  from  cholera),  and  Ltuislw 
render  the  pathogenetic  character  of  the  bncil- 
Ills  excecfUngly  probable :  and  yet  not  a  little 
renuiins  to  be  done  to  complete  the  dcmonstrn- 
tioii,  tJnforlunateJy,  uo  inoculation  experi- 
meats  have  thus  far  succeeded,  owing  to  the 
remarkable  insusceptibility  of  oor  household 
Kn.w.— nu- 


nDlmala  (o  ehoter«;  and  cxperlioents  «i<  oiir 
own  sfiedns  arc  not  |>crnii>«ibk'.  It  is  iiteo 
dctriratilc  lo  hare  mora  eeitainty  as  \o  the  life- 
history  of  these  baoUti,  which  may  reach  the 
victim  as  spoi'es.  The  fact  that  tbey  are  chieHj' 
found  in  tbe  lower  part  of  the  Mn.tll  intcHtine 
sugi^ottM  such  a  ditvotopnicnt,  uhIi-hii  it  be  due 
to  a  temporary  disablement  of  the  baallus  as  it 
pnsKcs  the  Seylln  of  gastric  (ligesUon,  and  tlie 
Charybdis  of  the  bile  inflow  ;  the  fonner  bein)£ 
known  to  be  dangerous,  while  the  hitter  is 
iiiftTcntlally  so.  Should  Koeli'n  conclusions 
prove  10  be  correct  (juk!,  cif  I'oursc,  corTottora- 
tion  liy  other  and  independent  observers  is  de- 
sirable, and  ought  to  be  comparatively  eaay), 
then  protection  against  cholera  would  »c«m  lo 
be  a  pretty  simple  task,  even  Uiough  ita  de- 
sirtielion  at  the  fountain-head  be  impracticable. 
The  germs  do  iwt  a[)pear  to  he  very  tenacious 
of  life,  MO  that  an  ellicient  prophylaxis  can  he 
rexdily  exorcised ;  and  here  a  eouud  digeation 
becomes  of  primary  importance  foar  the  tiidivid- 
uaL  The  season  of  intestinal  <liitturbnnces  is 
u|ioii  us,  so  that  tlie  work  of  the  German  com- 
mi««ion  out  readily  be  supplemented  In  one 
direction  in  any  of  our  hospitals. 


TwiELVi:  ^'ears  a^o  the  thorough-going  policy 
of  the  Uritiali  mimiralty  in  titling  out  the  Clml- 
leoger  expeilition  inspired  us  all  ullh  a  hope 
that  a  iK'w  kind  of  governmental  policj',  in 
support  of  biological  investigation,  was  being 
inaugurated.  Amerioau  us  welt  as  Engli«h 
natiiralints  havt-  tlit-rcfore  been  greatly  dinap- 
|)oinled,  that,  since  the  return  of  the  Chal- 
lenger, the  Brilisli  government  haa  done 
practically  nothing  to  forward  nuiriuu  rusearch. 
The  eeonoiuLstfl  of  tlu-  .Majic:li(.ster  school  are 
Ktill  in  tlif  luteendant ;  and  the  study  of  aquatic 
tifo  is  evidently  to  lie  iel^,  like  tiie  hospitals, 
tho  asylums,  the  life-saving  sej^loe,  fish-cul- 
ture, and  the  prediction  of  the  weather,  to  pri- 
vate enterpriao,  either  individually  exerted  oi' 
in  fumbtnatioti  in  societies. 
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It  wM  fcU  hy  many  Kiiglisli  men  of  scionce 
Lliat  s  portion  of  tltc  surpliif  or  Itic  late  fiali- 
«ms  exhibition  niiglit  ap|>i"i>|>riatel,v  be  applied 
to  the  sclentlQc  investigation  of  tho  EngUitli 
scaa.  since  this  ooiinto  noutd  undoiibtiMJIy  Ijc 
vi;ry  btincfitinl  to  the  lijilicry  intvt'i.'«U  or  the 
naliOD.  Tho  very  handsotoi!  i^^im  remaining 
at  the  dispossl  of  the  directors  lias  gone,  bow- 
ever,  almost  entirely  to  build  liom«H  for  the 
famiiiea  of  fisliermen  lo^t  iit  s(-u.  1  n  itcroroiici! 
to  the  vote  of  th«  Britisth  snxociatiou  for  Uic 
aih;iiiccin<:iit  of  sdcnov,  in  support  of  the  plea 
of  ProfcMior  l{«y  Lankoiilpr.  a  sinflll  sum  H 
assigned  to  a  '  Uoyal  fiaherics  eoclclj'.'  yet  to 
be  organized.  In  wliosc  fliturc  It  i»  dilBciilt 
to  imagine  hu>'  great  lienufii  to  result,  vittier 
to  »di=ni,i!  or  to  tbu  flMieric*. 


l^ibllo  opinion  in  Great  Brilain  nocnit  to 
demaml  tho  urgiini^Lniioii  of  a  series  of  inves- 
tigations similiir  to  those  which  have  for  a 
oumlwr  of  years  been  carried  on  by  oar  own 
(Uli-com mission.  At  &  meeting  of  (laliermeu 
in  I'eterhead.  in  Januaiy.  a  petition  wait  for- 
wardtNJ  fur  ;,'overniiient  aid  for  a  ncicntilic 
rewardi  into  the  hnbiLi  of  fish  ;  and  the  reprc- 
scnlativo  Usher}*  enpilnlistK  of  Ireland  arc 
eqn^ly  urgent.  The  meeting  at  the  Royal 
society's  looua.  a  few  weeks  ago.  for  tlie  or- 
ganizftUon  of  a  *  Sot^iety  for  the  biologicnl 
investigation  of  the  Rriti#h  coiists,'  was 
evidently  a  part  of  tlie  same  mo\-enient.  The 
endowment  of  lifly  thoiisnnd  doU.irs.  whicli  it 
is  pro|Kiscd  to  secure  by  private  Aiibai-'ripiioii, 
will  doubtless  be  reiulily  fortheoraliig  :  and  wo 
nay  safely  predict  for  the  new  society  Uie 
oareer  of  saoccsH  which  it  deN«rrr«  to  have. 
Altliongh  not  a  direct  ontpome  of  the  flshericii 
Bxhibition,  it  may  fair!)'  be  considered  one  of 
ita  ivsolta. 

Trb  prewntntion  of  a  petition,  by  a  large 
number  of  Canadian  naUiralista,  to  the  post* 
manter-geiHTaU  itiquesting  the  goi-enimcDt  to 
"  take  into  consideration  the  matter  of  n  natu- 
ralists' exchange  jmat  for  Cunnd.i,  and  for  tbe 
Other  countries  wliltin  the  ixxtal  union,"  is  a 
step  •rhicii  ^ould  meet  tlio  approval  of  natu- 


ralists in  this  coiintr)-,  by  whom  some  organ- 
ized attempt  ought  soon  to  be  made  to  procure 
a  modification  of  the  existing  regulations.  Am 
far  as  inland  postage  on  specimens  of  natural 
history  is  concerned,  no  s<Tions  complaint  cnn 
be  iii'gi-il  against  the  ]>ostnge  charged,  or  tlie 
limit  of  wdght  allowed,  The  provision,  how- 
ever, that  no  written  matter  can  be  sent  with  the 
specimens,  exce]>l  at  letter-ral«s.  is  a  )tenon]< 
obstacle  In  many  instance* ;  for  it  fn^quenlly 
happens,  that,  as  in  case  of  marine  plantA 
mounted  on  paper,  it  is  necessary  to  mark  tbe 
locality  and  date  on  the  paper  at  the  time  Llie 
specimen  le  collected.  WItlioiil  such  written 
data,  tbe  spedmens  lose  half  thvir  vnhi(.<.  Tbe 
rulings  of  the  posl-olllce  department  in  Wash- 
ington, with  regard  to  written  labels  or  notes 
giving  Ibc  scicntilic  name,  locality-,  and  date 
of  eoll(M:tion,  have  been  contradtriory,  and,  as 
a  matter  of  fact,  naturalists  are  unable,  except 
in  an  underhanded  way,  to  send  any  hut  printed 
labels  at  the  cheap  rato« :  and,  as  cver\'  one 
knows,  in  by  far  the  majority  of  excltangrs 
labels  must  Iw  written  rather  than  prlnu-d.  At 
liie  last  meeting  of  tbe  American  aKsociatioa, 
a  committee  was  appointed  to  coi.sider  the 
best  way  of  |)resentiiig  to  the  |>09t-otiice  de- 
partment the  claims  of  naturalists.  It  i»  said 
that  the  committee  intend  to  rei>ort  some  plaa 
of  operation  at  the  nest  meeting  in  PhiLa- 
del]>hia. 

With  regard  to  foreign  e:ccbanges,  of  course 
no  action  can  be  taken  without  the  action  of 
the  delegates  of  tbe  jwatal  union ;  and  tbe 
Canadian  naturalists  deair«  to  have  the  sub- 
ject brought  before  the  <wnrantion  to  I«  held 
in  Lisbon  next  0<Ttoher.  If  we  correctly  un- 
itenttand  tlie  p«lition  of  the  Canadian  natund- 
ista,  they  arc  now  able  to  send  packages  not  over 
eight  ounces  in  weight,  at  sample  meiYiban- 
dise  rated,  to  countries  In  the  post«l  union. 
If  this  is  the  case,  tliey  are  much  baiter 
off  than  we  arc  in  this  country ;  for  our  post- 
olllce  department  has  distinetly  declared  that 
no  s]>ecimcns  of  planta  sent  as  botanical  ex- 
changes can  be  foi-warded,  except  nt  letter- 
rates,  no  matter  whether  there  is  any  wriii 
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on  tlw  >i[mHnHa«  or  not.    Tliis  is  not  tlic  wrtii- 
tr»rv  riiiing  of  nnv  local  offlcp,  but  the  wrilt«n 
decision    rrom   beadqusrters  la   WashiDgton. 
Such  boing  the  com,  exchange  of  spedmens 
with   foreign  countrlu:)  is   practii-ally  prohib- 
ited ;  nnd  this  strcms  all  the  more  absurd,  ire 
may  even  say  coDtciDplible,  when  it  is  known 
that  CtiriBtmae  cards,  and  several  other  arti- 
cles not  classed  In  any  nay  as  <taii)iiW,  are 
allowed  to  tw  sent  nt  samplc-ratcH;    furtlier- 
roon-,    that    from    several    foreign   countries, 
packages  of  specimens  arc  allowed  to  be  sent 
to  tbo  United  States  at  the  cbeap  rate.    Under 
the  i-irciimstanccs.  It  may.  perhaps,  be  asked 
whether  our  Canadian  friends  are  not  going  too 
fiir  in  asking  that  s|)ecimeiis  not  exci-^tdiiig  in 
weight  four  jiounds,  nor  exceeding  twenty-four 
inches  in  lenglti  by  twelve  inches  in  wUllb  or 
depth,  be  sent  at  the  rate  of  one  cent  for  four 
ounces.     To    be    &iiie,   snch   an    arrangcnicnt 
•eents  to  be  emincully  jiroper ;  and  all  natural- 
iats  should  unite  in  bringing  the  measure  be- 
fore  the  IjMlion  convention.     In   any  event, 
the  proseot  embargo  on  scientific  cxcbiingen, 
whether  caused  by  the  illibi-ral  interi>rctalion 
of  tlw  ruk-a  of  Ihc  [xistal  union  by  our  poat- 
offlee,  or  by  any  ambiguity  in  the  ruks  them- 
wivcii,  slioukl  be  removed. 


LETTERS  TO   THE  EDITOR. 

•*.  Oifypn^llaiti  orr  rrfmitnj  A>  *•  iti  hrttf  a*  pattO-U. 
Tin  vriUr't  namt  U  M  aUnuri  rr^Mrtrf  m  prvo/9/ 9™  faUK. 

Ineitla. 

A>  Mr.  K.  n.  (I4II  (.ViVn^r,  vol.  Hi .  Ko.  <Vt,  p. '483) 
referred  (o  Mniwrll.  'riiumKnii,  niiil  Tail,  .1*  tKt  au- 
tlioriliM  in  rvgan)  lo  lli<i  nan  of  tlin  woni  'luerlla.'U 
I  to  me  it  would  havn  brrn  ««lt  lor  him  to  ex- 


plain wliat  Maxwell  mp-an[wh«n.  In  Tcvl«wiii|[Tbom- 
iOii  *tid  Tail's  Xntur^l  pblloMiphy,  li«»aiil,— 

"  A(*lii.  at  p.  tn.  IW  ckpultjF  (if  lbs  •■iid«RI  b  eatlMl  apon 
la  KM^M  Ihn  liMtmiBt  tuatunrtn  -  ~ 

•••  tuilnhuaa  InnHc  |amrur»*itlln>iilt«iiutllBBaiinra*. 
M  ihaianry  bodT.ufar  Halt  can,  rnnalnminni,  or  idotw  lud. 
formljF  In  a  HnMil  mo.' 

"'Una  A(cl  thni  'mallvr*  haa  any  pavor.  *iLh«r  Innaw  cirat 
<|Blrnl,  of  rtHliitnc  riiprnal  Influmrta?  [)i>r>  nai  ssi-tj  IbMe 
■rtilDh  a«ta  OD  a  Ixi^y  alwaya  pnNtum  oibiily  thai  chansv  In  \,hr 
ooUUB  tri  ItMf  bwlyhy  wliirh  !!•  vulii*.  at  a  fuior,  l>  ri-clinnod  )> 
baenpcf  IMlahf  rwruanlof  bailmu  Innalc  }>i»«i  <.t  ihIil 
iDf  the  «*tvt«a1ft|f  InJlDuncaa  ot  aupir.  b*caiua  n  |i«p*lit«nlly 
(MDHaMlurn  awHt  uolm  th«  hishU  actually  noi  laio  Ht'' 
VfaHat.ni.xi.f.iU). 

Dkl  Maxwoll  swan  b;  these  qiiestiona  to  deny  the 

statement  of  Thoiaioii  and  Tall  ? 

S.  T.  MoiUtLAXD. 
Lnlnslon.  Va..  April  EL 


TIiA  mi>i)i<Hl  o(  meuiirlnic  the  InnrUs  of  a  IkkIt, 
ttropo»Kl  l.y  Mr.  tl.'ill  in  No.  Qj  o(  Sti'mr,  p.  *83.  Is 
Edeallcsl  Willi  a  nioi!4>  of  nWMarlnK  ihs  rihu  at  a 
iMdf.  Do«*  ho  con*j<l<T  intrtia  as  Idtnillra]  with 
inotaf  ir  not,  whcroln  b  iheiliitlnciloii?  Wliaifvcf 
be  the  lansuagn  dcx^rlUnx  it,  "^  t'l^  iAt-xi  eonccnilns 
It,  Nnwton  lay*  it  "differ*  noihliis  fmm  the  Inae- 
tiritf  or  Ibc  IBA>*.  but  In  our  uiaiiiirr  of  cpiM«ivlt>g 
IL"  ilere  (nrrfta  and  mas*  are,  hj  ImpllcMlon  at 
least,  not  identleaL  W. 

Apinsi. 


The  rvci-tit  .arltele  by  Mr.  Hall  on  Mncnln'  is  pn- 
pecially  lo  ha  dnprecatuil,  tiecaus*  U  may  \iiaA  niauy 
la  mpird  tli<i  lilcjut  mUlInK  lo  It  as  In  <»inr'  mirm 
indvnnltp.  Tlic  source  ot  Um  whnJo  difficully  I*  tliai 
lh«  word  hi*  boen  uied  In  (wo  iMirfvcUy  tr^lllmaie 
si!nsc3,  —  Olio  quallUhllve,  Mid  Um  other  quaiiiiu- 
live.  In  thn  qualltaitve  sense.  It  tlnply  lnipll<K  liip 
truth  of  N'cwton's  flnt  law  of  motion:  la  liii^  qun-'iU- 
t«liTvscti<c,llla  nuu*.  and  niiUiln);  elii-.  Tliixloulile 
uae  ot  lli(t  wnrd  hiw  Iwiri  fuily  rcciipil«wl  for  a  gcii- 
eratioii  bjr  all  acmnit,-  nHrnilflc  llilnkeri;  and.  on 
HccuuDt  of  this  nmbiii^iiiy.  all  rarrful  wrltcn  and 
tescfaeri  have  pracilcklly  king  since  abandoned  11. 
AlHiir  ail.  It  ousfat  to  appear  In  no  l«xt-I>ook,  ju*! 
ttecatiie  it  lias  a  aoublr  miuc. 

This  atatcmont  aa  t»  the  usosn  of  carcfal  tcaebers 
\t  dtnrclly  opfNMed  to  that  of  5It.  Halt,  who  mentions 
TLumnii  and  Tall,  and  fuolcM  Maxwell  In  suppon 
of  the  pusltlon  which  he  occupies.  A*  no  leacbtr  i* 
clearer  in  hit  pr«*«ntatlon  of  el«iii«iil»r7  Ideas,  nor 
more  preciie  in  liU  choice  of  words  for  eooTcylng 
them,  (liaii  Maxwell,  eilhvr  my  statement  or  Mr. 
Hall's  quotation  demands  revision.  That  the  1ati«r 
alteriia£iT«  if  the  proper  one.  I  sltsll  dtoto  byqtiutliig 
itio  wbott-  uf  ibc  pasiage  ot  witlch  llr.  Uall  quotes 
only  a  jiortitin  of  one  «nt«iiee;  — 

"In  arodv  t^v.  \ivtorv  ihc  ]n,vntJuni>f  meana  tot oitmtittim 
frlciliin.  ihr  wt'ltrlil  urbudi,.  (ormM  tha  ehltrabaUcb  la  atMnf 
1h(?cu  Jn  niuilun-     El  wa*  j.nTyalUr  Kimr  pirvgrtaa  hut  batB  naad* 


In  iI»  act  i.f  ihrnMlni  iDlMllra.  and  In  tli<  uh  sf  vti«l.airrlin 
aiiL-i  plihAiinf  vraatlt.  Lliai  m<a'*  inmda  bocamr  urvfiitally  Ini' 
j.ri?a>L-d  «ttli  liiv  Idea  of  mvji  v  tn#itntf3ilahi<d  fmia  uratfbl. 


Accur'llniily.  Klillr  almnii  all  llic  im-uplJ)'! plana  who  4laou(aM 
Ih*  qualiUv*  of  mait^r  u^^ifOnl  a  prutnlfii'nl  plac*  lo  vvlffhl 
ftmtinf  Ilia  priru^ty  nujliu™,  Uw  -ir  nunu  "I  ihtrm  prrcatvad 
Ibar  Ihv  «ili-  tinalluTahli-  pr.>pJ.ny  of  mnlirr  1»  ItH  mawn.  M  Ultf 
rfvlval  tkf  •tIi.iiivh  ihli  {.ruficrli  WB»  utttiemfcl  by  Ibo  |ihraap. 
'lb*  Ini-rtU  of  mutrr.'  I.ui  wiiJU-  liiti  infii  tt(  vc^lvncc  uridt'T- 
■locK]  ^  Ihlt  lanii  llir  uwUtii-y --jf  ilii^  Imtly  Ui  prranv^rn  Iti  itn 
alsla  or  mtjtiion  far  rrat),  and  ■'.miUWrvd  U  a  mpaflural'lf  n^an- 
Utjr.  Itloav  blilloaophpra  whu  «rir  unaf^uaLnurd  wllh  icicuto 
sndcnlocx!  fnonla  In  ll>  lllcral  aimau  •■  ■  qualliy.  —  luiiv  want 
of  lUllvlly.  or  lallnm, 

*'  Rvan  tn  IMa  day,  thoa»  who  arc  not  vra^UMlly  familiar  wltb 
iFw  ttvp  molioa  if  lar^'  luaaaca,  (bgiiirh  uii^y  atl  adniK  Ilir  u-aia 
of  dynaihlml  prbictpLc*.  yi'l  t¥V\  lull*  npnifnann'  In  areapilDf 
tbtr  Ihrory  klhia'fi  aa  llnaiwlch'a, — tbal  atlhaun^'^ii  ara  eon. 
pOB'd  nf  a  ayalAin  .if  [lolnla,  wbicb  ar*  men-  uenlri'B  uf  f-irt*. 
attmcttog  or  rl^pulLliii;  rai-b  cilh".  ll  la  ptohabla  llial  many 
ifualilleaof  bodlcji  mt^hl  br<  .'tplalnH  ^n  Ihlq  a(jpih>a1l]on  ;  hut 
nn  larranffimpiiE  "f  <i4nlr«a  of  fj.hf»'^,  i'^^vvwr  complkaivd.  could 
aror.iinl  bjr  Ibe  fncl  Ilial  a  body  rritntrca  a  crrtain  f4>rcf.'  Vj  pro^ 
dii-v*'  \o  U  a  L'tfrlaln  (^Unfiuv  ot  inrjlloc],  whli^b  fjin  wp  viprca*  by 
•ayinii  that  Uiif  bi^dy  baa  a  cortain  ou^anrnbla  maaa,  Xl.  part 
of^thla  nasaa  oau  be  dac  10  the  vitalcnm  vt  Ibc  agpjtuavd  cuulrua 
of  lotn. 

"  I  ihArafor*  recrfiomviid  loibraiudmlLbal  hiiahoiildlTDpn^w 
Ida  mind  «lth  iJ>a  Idfa  of  miaa  by  a  fa<«  vcperlnwnia,  auDh  aa 
•ailing  In  moUon  a  Krlnd<luna,  ur  a  vrll-balancttl  wIhwI.  and 
ibfu  uulrararioi;  u>  tup  It;  twirling  a  loni  pol*.  gig.,  ull  ba 
cuinia  la  aisDtlaia  a  ati  of  Mia  and  wtuaUon*  wtth  Hiiaitlile 
doctrtnaa  of  dynanlca.  and  ha  will  nercr  anarwarda  bt  la  any 
danRpr  <tt  tooaa  Idaaa  on  \bna  lutiJatu.  lU  ahnuld  alao  md 
Famday^  a4ay  un  'mimul  InarlTa,*  whicb  will  liiiprtaa  him 
wlih  Hi*  pr^par  tnolaphoFlcal  n*e  of  ibr  pbraaa  i^  csprvsa.  nM 
tasiOMa.  bgl  babltvdt"  (Uu wcira  Tlxsty  of  hoti.  pp.  S).  M). 

Ii  will  be  observed  that  Uaiwell,  instead  o(  oalUns 
a  certain  property  of  matter  inertia,  and  ilefinlDS  ft 
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qiutilHUtrrlj  In  lIo■■l>^l.tIlfc  nllli  >lr.  Hall''  ulatc- 
meiit,  U  t«T]r  Cftrc(>il  lounoiiJ  lining  llin  t«rni,  piitling 
it  lM-lw«ei)  quotAtion-inarkii  In  the.  ontf  placa  nlipro 
lt«iilcrs.  In  (faorl.  In  ■»  tai  m  a  inmnwlinl  rirEful 
Iaii[H*ctluii  of  tlie  book  from  wViIpIi  ilin  abave  qiiotn- 
lion  is  innile.  o[  hti  ailmlinlilu  irari  r>n  Mtilltir  nnil 
niutiun,  ami  of  lii*  iruliii^  on  Magrii-tlkiii  nnU  i^Ici^- 
irifit]^,  iramata  ine.  I  mnki'  Ihr  (uhtiIoii  tlint  Mnx- 
wHI  ncivpr  ij»es  the  woni  -liicrtij'  li>  n  igiutiiiluilvc 
W1II0.  I  mil  (ocQdent  that  the  K'oni  Joe*  iii>i  nntcr 
Inio  iLc  vlernvnlarr  book  on  mpdinnki  in  any  Jon»e, 

In  •'i>nnii-rion  wllli  the  Insi  pnnik'cniili  from  Uax- 
wcH,  I  (juulp  a  s<'nieTn.-L'  fniitii  Mr.  I!nli'»  artklv  (tbu 
ilnlics  lire  iiiln?):  "  Milt  "'til  )-ii:stcti  n  c*rln[n  »impli! 
<>x[K>NniPnls  wliii;li  tlir  Ktadviii  iii.-iy  |i>>r[»rui  in  ordur 
li>  lippiiiiit' liioniuylily  acnuainlwl  Willi  tlml  proprrty 
i>f  mallor  ivlik'li  It-:  enUt  intrlin." 

Mr.  ilftll  iist^.Tl;.  nlpu.  Ilia'.  Tliommn  and  Tnit  uae 
'tncitlit*  In  liie  siiin<'  hviibc  Hhkli  lir  ii'cumtiimds. 
Aa  klnirnvtl's  Plnpli>yinunl  of  IIil-  Itriu  Js  »o  ilillen^nt 
from  wbnT.  we  hliuulil  ttijiixjiE  friiii  llii>  articli^  !u 
i]Urj>tl»ii,  I  liail  ilie  i^iiriobily  to  lixik  into  tli«  iiit^H 
nl  i\if  nUiti  niitli'ira  iiamtrd.  1  IIikI  iIi«i  fullowi  lij; 
pii''«H>-.  wlilrh  fonni  $  aia  of  Tiiuiiianu  -ind  Tiiir» 
Naitiral  plilliMniihy,  vol.  i.,  jiart  i.  ni^w  oi1iii>>Ti :  — 

■■  Mniwr  hn*  ftii  iu'i»W  power  iif  n-'litiUB  ejiteriia) 
InflncncM,  *a  iliat  nvrry  l>ody.  ••>  fir  >i*  il  i'ah,  r«- 
maino  nt  ti-mi,  ot  movn  uMifnnnly  In  n  MntljiliC  line." 

"Tlii*.  thn  iarriia  of  manor,  i«  pm[)i>rli<>iial  ii>  ibn 
quintilyof  mnltor  In  llio  liody;  and  II  tolliiwi  llint 
•one  ciillM  li  rvi)ul>ltR  liiillHlnrb  a  Ixuly'i  nnitnrmlly 
of  mirtiom,  or  tocbfingR  lUdlrcclliHifrnin  Ihit  imlurol 
reollliiMwr  pUh." 

This  confiui-d  dpHnitlnn  offmi  a  innrki^I  cMilmnl 
U>tli<-*i.'i«araoilrxlrii<lFililclinlUnn  nf  mit-iicoiiUlneil 
in  iitctiuns  wbkU  prfeeilt  ii.  U  i»  coiifuioil.  hrcsiiw 
Il  Hilinita  o(  a  nliully  luiEical  bnc  crruiicniu  conclti- 
rioo.  Aoconline  to  llie  iklinllion.  If  wc  ilonblf  tin? 
qosnlity  of  uialtvr  in  ii  boily,  irii  daubtu  ilic  inrrtiii 
©f  Ibe  insltei  prtrirni.  mill  ibin  quidrnplL-  Ilie  inrrlln 
of  111*  body.  This  iiabsuril.  Wbiit  U  inrnm,  liul 
imt  writlen,  i<,  lliut  tUf  inerlln  of  a  bo'fi/  it  prupor- 
llnml  ('.•  Ibe  ijuiinilty  of  ninltpr  in  IIil'  Ixidy.  l.ct  us 
Contlil'?r  llii"  nmcndcd  form,  and  write  /and  JVfoi 
lii«nlA  and  qiiNntUyof  inall«r  (or  niawi)  n.s[n.><;lirely; 
than  tli«  Msurlioii  it,  lliat 

wlinc  X  la  a  function  of  any  tbliis  orcvvry  tbinjc 
exi!(ipt  mao*.  Sow,  Rtporlcncn  th'iwn  iiilliat  /.  Iiuw- 
i^rtr  ilrliopd,  dew*  not  drprnd  upon  limp,  [loitlloti. 
lecniieniliire,  dcclrlflc^tlon.  or.  In  »borr.  upon  any 
cliAnje  ill  pbyikiti  condltlcin.  Wc  mii<i|  i-i>n'-ti)ilr, 
Uieii.  Ilikt 

X  =  C.  a  cunMMil,  ami 

Tlie  numerical  Taliw  nf  iba  coiiit&iil  will,  in  a.ny 
ciue,  dnpond  upon  thn  lystirm  of  iiiiil*  «olvcte>t  for 
meaiuring  /  and  M :  llwrefon!  w<"  iniy  •u  seli*cl  t-Iii.- 
■yntein,  tliat  C  bccomn*  equal  (o  unity,  wli#ticp 
/  =  .V. 

Her*  n'*  sw  a  eaa*  irliwi'  aii  nnneeomury.  ind.  At 
it  Sceriit  fnnn  a  onsml  ini|K»!lirin  of  (be  lollowlng 
portJnns  of  Ibo  w-»k.  iijiuipd  Ifi'ui  i.i  introdU'-PiJ  as  n 
mrvlval  from  ibp  period  of  'Uie  rcriral  of  wIctico.* 
0(  coarf<>.  tbp  pusi.icu  iloM  no  harm  to  Uiosn  vrho 
ar*  compcieot  li>  rtaj  ilie  mirk  wliicli  contain*  It: 
n«vi91bel«>f,  Haxwcll  wuulil  not  bnre  used  jL 

It  I*  worth  nollne.  thai  Ur.  Itatl,  in  tbv  Imi  p«t»> 
Craptiof  III*  arlkle,  rinnlly  givMa  (iF^iiitiou  of  nuia* 
ai  a  quaiiilttiUTft  driiiillion  of  inertia.  Of  conrae, 
till*  U  ili«  orily  quauUtBtir«  notloii  wlilch  can  be 
^kttachml  to  IL 


A  poKiasc  in  Ili<!  urtinlv  iindirr  dIacuMUia  raada, 
"  TiMt-boDKi  too  frnqnpiilly  .•ay.  in  bik'Ii  a  conn4M;tfi>n, 
thai  *  innitcs  of  tnatier  r(•c:(^ir*•  motion  itradually.  Mid 
■unvndcr  it  gntdunlly.'oribiit  'it  r<-i|iiir««t]in<ii'>iin- 
pnn  motion  lo  a  bmly  aia  nbok.'  —  >.Uilcro«iiii>  from 
ivbleli  tli<?  iludml  Is  in  dani-prof  c«lt'»|[  ih>- i'l«a, 
i[  ind«?dhPt:«Uau)idra,  tbal  llie  fim^it  ro>)nIr»l  in 
order  to  draw  Ibini:*  taut  witbiii  Ibe  boiIy,  and  gel 
Ita  parlkin  to  acting  ti|>on  each  otli«r,  Mimfiulial  m 
it  taW  liuiv  and  a  auiveuilrm  of  ji'rk»  totak*  np  th« 
slack  cit  a  freigbl-Itiiin  whll«?  it  l\  bulng  iit«ii»<l." 
l.'nliko  It)  writer,  1  "bould  roeonimi'iid  l!io  wnipncrai 
wllbin  <.iiii>tation-markk  to  Mi^  fipeolHl  .iit^nlloii  of  111* 
student,  and  einpbMine  Ibe  fiM:l  tbntfiiiie  I*  rnqulnrd 
to  iraiisniil  inoliuii  from  one  purl  of  a  body  loan- 
other  by  Ibe  statvmeni,  that,  in  pbyMr*.  Ihl*  tlmi;  la 
known  ah  the  ineipiiire  of  lh«  vi'loclly  of  proiinsntioM 
of  a  wavo  of  <li!>tiirban<-e.  Finally,  W  I  ii»fil  (lie 
ilbistiatlon  of  the  freicht-tr.iln  (not  a  biul  onr  In  Itn 
wavl.  I  •boiild  be  rarvfnl  (o  niplnin  to  Uir  ■tadi'nt 
that  tli<;  Ji^rk*  are  dne  only  to  \tia  IhKt  that  the  train 
\H  not  ninrliMiiloAllT  iii^niii)'<>m>oni. 

UlivliiuMy.  the  dltciio^lon  of  tbo  [(?rm  'Inertia'  U 
not  of  tbo  i-lleliirEl  sdriiillt^  imimrinnirn  il  tbltilam 
of  nclontlllc  ilcvi'li>jiiii''iil;  but  it  l«  ut  enonnom  piid- 
agnglcnl  Inipntinni;!'  tliac  loov  l<l<-a>  i1i><iild  not  be 
taught.  1  have  bcnn  pnnnptcd  In  Ibe  abi>ve  remarks 
by  npponl*  fiwm  >oini'.  wlici,  nilplimiiic  [liey  Uftd 
dcflnlifi  notion*  o(  RkmciiMrj'nirCNanivs,  linJ  been 
Ind  Into  conliiiloii  by  Mr.  Ilnll's  statciucuU. 

C.  S.  Uasi'IHii^i. 

Bnlllmare,  AprtI  U. 


In   Seifiet,  So.  rtS,  Ur.  K.  n.  Hnll  iiiakni  an  at- 

loinjil  to  cit-Af  away  ibe  mUiln«»  nblrb  he  iwem*  tii 
bavi"  discos  firpd  in  Ibn  vi»".  of  lb(-  noni '  ii.onlu.'  Xo 
word  in  tbp  Kngliib  lansnoiip  downi-i  more  ayro- 
patbv  tb.in  tbU.  It  hut  bci^n  knncknl  aliont  so  cou- 
■Tanity  ibil  It  must  long  ago  bivc  given  up  all  Idea 
of  bnlng  abin  In  "pprBovitrc  in  ■  »ml«of  rmt."  Latdy 
limn*  have  been  mnnv  Indications  of  an  intention  to 
put  it  on  Ihr  retired  il>t  iu  liin  near  future,  and  for 
Ibe  prene-nt  to  assign  it  to  mcb  dutlei  ai  It  may  be 
enpnble  of  |>cr(urinln)i  nillioul  injury  to  il4eil  or 
othcn.  Hilt  Mr.  Hail  i  neon  a  id  erately  orders  U  f  i  tiM 
front,  and  insist*  on  eudoning  il  wltJi  a  rval  vitality, 
whicb.  In  the  ouinion  of  the  vrlier,  renders  It  cap»lH« 
of  iloltig  a  sood  deal  of  barm. 

Mtich  of  (bi^confnibm  in  llie  me  of  the  word  '  ioer- 
lla'  bu  ori!j;hiated  in  Ibe  variout  interpr'lntioni  uf 
Xewlon'a  tint  liiw.  It  h  indeed  euriijus  to  -ee  liuw 
inatiy  dlffereiil  versions  of  thi*  cel^bmteil  ^tiilutnent 
may  be  found  in  a  balf-hotir'a  aearcb. 

Tbuinsiin  and  Tal^  Ibu  n^alurer*  of  KftWtmi,  uy, 
■Erery  body  continura  In  a  slate  of  nwt,*  eie.  To 
Ibis  furto  of  BUteni'^nt  it  i»  •lilScnll  to  objcrt  In  any 
way.  It  il  a  sinipte  eliilomeiit  of  a  taet,  ibi>il«nial 
of  H-bieh  ■'  in  in  tunlradicUoti  t'l  tb*  only  *y»lrm»  of 
doclrlnc  about  t|»tc«aiid  litne  nblehtbebuniAnmttid 
ha*  been  able  to  form''  (I'ldrk  .HiixnrllJ.  Tliii  ver- 
sion of  ilie  ar«i  lair  !»  Identical  olth  tbai  irf  Talt  la 
li1«  Keceni  adiaiicpi. 

Bui  aiioiber  irjn:>Utor luo*  tlie  wonl  '|irT»evM«a' 
instead  nf  '  ciintintien,'  — Iho  rondering  ui  wli^lycfao- 
aen  by  Tbom'on  and  Tnlt;  for  '  to  pcrtevcro'  mrana, 
by  Crininion  eontii'nl.  soniclhlns  more  than  *  to  con- 
liiiitc-'  >Vebiicr  a.iy*.  'To  per«overa  It  to  continue, 
in  fpilf  >}(  'Ji»eoun»3eBi(Ti(j,'  etc.  In  an  cxc«^llani 
and  modem  trentlne  on  pbyslcs,  the  law  (*  viiikid, 
■  KT«ry  boiiy  loodt  to  persererc,"  ric.  In  which,  otI- 
dnntiy,  'porsemrv'  l«  used  lu  tke  gtineTle  >cn*R  of 
'contjuUD,'  but  In  tlie  atilliunt  tense,  to  'tend  ta 
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perwren*,*  E*  not  n-Tmlly  taxMaeUtrf.  In  oii«  edition 
(if  ilio  rrlnciinn  wliidi  lict  before  va*.,  I  flnd  tb« 
Btalpinent  ihat  "evrrr  body  .  .  .  cndeaTorn  to  pftmi!- 
i*r>-  in  il5  prpwnt  »utc,'«!W.  llcrp,  ccrWinlr.  we 
b«;:iii  1(1  see  Boiiie  irac«  of  Mr.  Hall'*  'Inerlln;  aiu) 
I  sliouM  iiiK  Ijp  auriirbeil  to  meet  »lili  ihe  «tal0- 
m^iit,  ill  full  lianuuiif  willi  his  views,  Cliat  'every 
bcHly  trivs  ta  eiiilpivur  U>  peneT«re,'  vie. 

Tlia  tieiiiijiier  [ii  iifayiiicH  U  cart^nlv  Dable  to  be 
cnnfitMil  in  bit  vudefitor  (o  ^r»ip  tbis  iilen,  —  Ibe 
itlea  of  tlio  uijtipriotu  rettsuiiii.'e  wiiivb  Mr.  Hall 
iltiistniles  ill  bit  slrin^c-ixilliii^ :  but  bii  coiifutiuti 
u>]|  tip  VMtIf  iuvreui^-l  whvti  1l«  ouriiei  tu  Er^ipple 
H-ltli  tli<!  ■•I'Ojiosltiuii,  lb»l "  w«  miiBl  llittil1l;Ili^b  i-^ty 
c:Lre(u]1;  b(<[we«a  itiitrilH  tuelt.  a  iiropertv  ■>r  nutier, 
111x1  the  Mi«ln»nue  (vbicli  tnaitorcAn  ex«Vr  iii  virtua 
of  th«t  properly,"  coiii|i«riiic  1'^  »•  Mr  Hall  Aifi>, 
wlili  ih-ii  pro])nriy  In  vloiw  of  ivtiiHi  a  man  can 
dOrt  foiRp.  fliiiJ  lh«  fo[Ve  nliii^h  bi  inxf  bn  aclimlly 
nx-'i'titi;  .11  niiy  lime:  anil  |Ktrirciilarly  wIioti  hi<  1> 
iaIlI  tliHCttiP  rn^liuinoD  wblch  tii>  hn*  riiiiiiilrreil  ii  not 
till!  tio.lv's  InrrLIa.  hut  it  mTfly  lAf  >iiaixiff*t'ilinn  of 
that  pTOiirrtj/! 

Tlic  unc|Ue*ll<ii>nbln  tnndriicy  of  at!  thli  It  lo  cniiihi 
the  itiiili^nl  lo  nllrlbiim  lo  the  wnnl  'Ini^rlia'  «omc 
•Mcnlt  manning.  Moat  tnachirr*  of  phytk*  have  en- 
eoumeieil  Ibli  tNinilltlmi  of  Ihln?*.  mid  liavi'  found 
•otne  trouble  lu  ridiltnii  ihHr  piiniit  of  it. 

Now,  n  brief  aiULlyiU  of  Mr.  llnll'i  o»ji  smIrihrhu 
will  unveil  the  tnywery.  If  lie  had  tied  liU  ilrin?  to 
tlie  cboit  uf  a  fifty-poiind  ball,  ilii.'  nitUtance  oDerad 
would  have  been  nothing:  at  least,  we  maj  to  afBrin, 
in  lliu  present  sinie  "f  uur  liiiowledgo  In  resard  to 

S;1io*ta,  Bui  the  ilriiii;  nit  lied  to  a  >iia»,  and  wheit 
le  pulleit  it.  be  le.irned.  that,  in  order  to  Uu  work, 
work  inuit  be  done.  In  ibori,  the  iroril  'inertia.' 
wben  propvrly  used,  li  lynonymoiii  willi  'niasi:'  and 
it  is  *o  lued  by  nearly  if  nut  <|uit('  all  the  fimt  au- 
tfiorilies.  Tli«T«  is.  tiierefore.  uutliini;  m.vileriout 
abonc  It,  atiil,  I  luay  aild,  soarccly  auy  reasuii  for  its 
nan  .-It  all. 

Ur,  [tall  in«nli<iQiMaswell,andTbuiiituti  and TaiU 
a*  apparently  aiiMiitnini;  bim  in  liis  view  of  the  ioai- 
u-t.  iitioilng  to  a  11inlt«<d ''XIPiiI  fniiii  tbe  Orat. 

'Thom-.rjn  and  Tall,  in  tbeir  Saiiiral  phllowpb;, 
alUiouiib  not  ainmiini:  ib»l  iiiailnr  ■niideavoTS  to 
ppneviTi','  M^•.,  i)ii  wy  liiai  "  uiaiir'r  li«R  an   Initatn 

Kwcrof  rMi»tin(«xieriial  iiilluencrt,  ao  lliat  «!VMy 
Jv.  a*  far  ta  It  can,  iwmaint  at  r«tl,  or  moves  iinl- 
foi'mly  In  a  sir.klitbr  Una."  ,Vnd  this  Innate  power  In 
called  'thfl  Inrjtln  of  milter.'  Il  It  dcelnred  lo  in: 
prup'irUonBl  to  Uio  quantity  of  ninllcr  In  ilie  body, 
and  l«  AflerwmnI  OMd  as  ■yitonymout  wllli  m.isi. 

Tbli MMrtion of  thceiiiienr:''of  .in  'Innnic  p'lnrr' 
beirf  tbe  stamp  <i(  liigli  authority,  and  one  ought  to 
qtiesiloii  it  witli  fear  and  trembhitg.  Rut  Ihire  li  no 
•vidcnce,  IhatHutveboenabletonnd,  tliaI<Itaulhon> 
bdleved  tnlttIieiiiielvi!«;ihatU,in  thesensein  wliieh 
nuny  p«ople  tindmiblcdlf  understand  It.  1  have  nl- 
way*  regarded  It  a>  an  unfortunate  cxtirvnion,  whiL'b 
WM  likely  lo  leave  an  Impression  wliitli  win  never 
Inwiuled. 

Ptvfmrar  Rankiae,  who  wa»  not  careless  lu  the  u» 
of  t«ma,  ii»«i  '  inertia '  a«  mraiirnc  '  niatt.' 

UaswoLl  it  univrrsilly  adniilted  to  have  bei'u  u 
raaii  of  rw  iotii'lit  into  tbr  namrrof  Ibini;':  and.  a* 
he  i*  <|UOWh1  by  Mr.  ilail.  it  may  be  IriteriMliii]:  tu  tee, 
aa  faf  at  may  b«,  what  bis  pn^itiou  was  on  Ihe  |>olnl 
In <|ii«9iii'>u.  Uisoariiett  publicexpretaii'uof  opiulon, 
a*  Tar  as  1  know,  mxt  in  bis  pai>er, '  On  llie  pn>p«rtiM 
of  maiKir,'  prnparvvl  at  tin'  ajt*  "1  »ev*nir,-o  years  for 
Sir  Wlllinrn  llamiltoii.  Thio  coiidiuka  at  followi: 
"and  the  Impoatibllityot  a  l»lych:insini  lualAMof 


motion  ur  nut  without  nitomaJ  forr^  It  rallod  Inertia." 
The  n«iil,  na  far  as  I  know,  la  /niiod  In  thr  Thpory 
of  heal,  quow^d  by  Mr.  Hall.  Hnl  In  hr'glnnlni;  tho 
quotalion  where  be  dowl,  Mr.  Hall,  iinlntenllonntly 
no  doulil.  does  Maxwell  an  Injiiatlce.  Thn  lentnnoe 
prccedlns  ihat  'luoied  U  a  iiinst  linniiilnnt  and  net^es- 
■nry  pait  of  tlie  whole  statement ] quoted  In  full  by 
C.  S.  llMtiogii,  aboTe). 

It  will  beubiofvcil  that  lliis  gives  ■  perfectly  dcfl- 
uile  mL-aniuK  to  the  iihrase '  measurable  quanHly.'  and 
ouBiiiite  dlflereiii  (mm  tbat  whieh  tnisht  bo  inferred 
from  Mr.  Uair«  frasmentary  quoiaiion. 

Later  csme  that  remarkable  *  little  book  on  a  ^reat 
subject,'  the  Matter  aod  moltoti;  and  It  isacurioua 
f*cl,  and  worthy  o(  note,  tliat  ibc  won!  'inertia' 
does  not  occur  in  tbl«  book,  not  even  !n  lis  compound 
ftinn  of  'moment  of  iuerliii.'  Il  can  hanlly  be  be- 
lieie'l  that  lliis  oruisiion  was  any  other  than  inteu- 
tional.  Hi*  opinion  <it  the  'innate  power*  may  be 
b'arnvd  from  his  r«riew  of  Tlioiasoii  and  Tait'a 
Natural  phlloqoiiby  {same  (iiioiathm  at  given  In  lirtt 
l*vti»r,  abovej,  T.  O.  Mrkorniiai.l, 


In  Ills  article  j  Stimer,  April  1S>,  Dr.  Hall  writes  ju 
follows:  *' RIenientarv  icxi-bookt  miully  upeak  of 
iu«itU  a*  a  rocre  taabtUtv,  —  tlie  inabillly  of  a  body 
to  Bel  llielf  In  ro'itlon,  or  to  stop  lutelf  wlten  In  mo- 
tion. This  i«  nn  old  use  of  tlie  lemi,  bat  cerUlitly 
not  tbe  bL-sl  use." 

Hicbi  hviv.  1  am  constralneil  In  belieTe.  i«  Dr. 
ilitU't  fundamental  error  or  inlteoAoepijun.  He  mis- 
takes Inertia  (or  man,  and,  ^transely  enouf-b,  labor, 
las  tinder  litis  illuiiun,  ruaketi  MaKoell  ute  tite  word 
'  liiflrlia'  where  in  the  lexl  will  be  found  tbv  word 
'  ■n.tts.'  For  example :  Ur.  Hall  t-uei  on  to  nay  that 
"  Maxwell  suggests  certain  simple  experiiuenlswliidt 
the  student  niny  perform  Iti  onler  to  becoiae  ao- 
igualnicd  with  that  pruporiy  of  matter  wliicli  lie  calis 
Inertia,"  Now,  by  refeivnce  to  th»  article  niterreil  to, 
tlip  rv^kr  wilt  llnd  .Maswell'^  wnnlt  to  bf  exactly  as 
follows:  "  I  lbi?r<'fore  recommend  loihi-  tliid<>iii,  tbat 
he  should  Impress  bis  mind  with  thi'  Idi-a  <>r  mas*  by 
a  few  exprnmnnta,  sncb  as  Mttlnj:  In  mniloct  a  grind- 
stone, or  a  weil-balann»l  wliecl,  and  then  endoaTor- 
IhK  toslop  It,"  rie. 

Dr.  llafl  nays.  "  We  are  driven  to  the  eon-'imlon 
that  matter  poatcnes  ■  pmpcrty  in  rlrtue  of  wbldi  It 
offer*  i-otlslonee  to  an  agencr  which  U  setting  It  In 
nsotion."  If  Maxwoli  rossrJed  inertia  at  an  entity, 
*  at  measurable  quantity.'  li  it  not  remarkable  that  be 
did  not  even  onee.  «o  fsr  as  1  ara  able  to  find,  om 
It  in  bti  Incomparable  work  on  Matter  and  motion? 

If.  as  Dr.  Itall  is  foreed  to  conclude,  "matter  pa*. 
BL-itefl  a  property  in  virtue  of  wbicb  It  offen  resist- 
ance," icAy  does  If  natretltlf  lias  a  mass  of  mat  ter, 
free  to  move,  ever  been  known  to  'stand  still'? 
Certainly  nut:  tbe  whole  science  of  dyiiamtt-'s  will  be 
ovi'itunivd  u'hen  sucb  an  In^tanci:  occurs.  Thi:  lllus- 
trjiiiun  uivvii  by  Dr.  Hall  verilka  our  piiiitloii.  Tbe 
lid  that  hi»  iK-ary  weight  '  ■»  tufl  »tishlly  swiriiitus.' 
Hliows  tbat  a  lar^e  mats  will  not  r^^inl  lb>-  »'lii;ht[^»t 
force.  Of  ciuirso,  the  velnclly  i-eucratud  will  deiiend 
uii  Ibe  lime  of  application.  Tbo  whole  itiliiK  is  con- 
tained in  the  eiiuatiun.  9  —'•     If  m  it  l3ri;e,  and  / 

siiiaII.  (  must  be  largo  to  make  c  cnnsidernblf.  Thus, 
ill  tho  case  cited,  ihvvv  is  an  attomi't  to  make  v  coii- 
iltlerablo  in  a  short  Imw  l(|:  thurHftire  /  mutt  be 
lnr]p>;and  It  l«i>a<<lly  nia^to  Urs^ir  llian  Ibsstrlngcan 
bear,  when,  of  couitn,  it  brrnka. 

lulilssecondltluttratlon.  In  whieb 'a  wcttb  thread' 
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U  '  pulli'd  Mnlly  Anil  «lc»dilf ,'  I*  Ibe  ri^aiuia  that  tlic 
Ofir'iNiUEKl  u'cJElit  iicciuirca  a  greater  velocity,  bcraaie 
tli«  w«if;til  mlilj  IcHi  li(  iO,  then  raUtuiicc  U  leal 
tluQ  iU«l(),  or  bi'4::iu>e  llic  tiroii  at  applicntion  i% 
gratMr? 

In  el*iu*iiUry  vurlu  on  [iliyaiot.  llie  word  '  icurtia ' 
(houlfl  bn  Bi^lrlum  ubihI.  IrBl  Iha  pupil  avquiK  thl^  im- 
pmtion  that  hivrliH  is  ^n  vnlity.  MotlviEict  urJivtB, 
tortninMl  aiuonu  wliuin  is  J.  Clork  Mu-vwi-tl.  (.-krefully 
Kvoiil  the  lid?  u7  (lie  wunl.  But  If  Dr.  Iliiirs  ijiuui- 
(t«flnitiu[i,  |;ivvij  in  Ilia  l:iat  paia^Rit>b  uf  the  a^[iL'tl^ 
luidvr  diauuuioit.  it  to  Li?  iicci^pleJ.  ilii'ii  must  tlii^ 
woni  iiecMsarily  becoinv  one  i>f  emieliuit  Uf>L-.     ll  in  n 

iiliy  tliai  Max  well  h*8  not  liivta  u*  a  delluiUuii  of '  au 
oeniA  unit.'    We  sliftll  be  pleMed  to  UaT«  Dr.  ilaJI 
■upply  tbe  desideratum.  A.  P.  Oaoe. 


In  my  article  on  'Inertia'  I  was  mainly  eonctirnnd 
for  1\k  distinct  recognition  of  n  pbyxleol  fAct.  My  In- 
terett  in  ilie  word  '  InerliA '  ww  iccondary.  ProlrMor 
HendenhaU  and  Mr.  Gouu  appear  to  deny  the  r«allCy 
uf  the  '  rcdctaiice '  of  tvliich  I  ipolcc  In  deflnlng  Iner- 
tia. I  oald.  ■'  Mat(4!r  poMe««  a  properly  in  virtwe 
of  wliicli  it  offvni  rctiistani;e  lo  ati  ascncy  which  U 
tfiting  it  in  motion."  Profeiaor  Heiidciihall  at- 
tempt* to  avoid  tii«  idea  uf  u  miataiice  in  explaining 
Ihv  fact  tliat  force  ta  required  tu  wt  n  liodf  in  motion, 
by  ap«akiu|{  of  ttii*  roork  dune.  Tbe  alleuipt  ifvini 
to  mi)  culJKly  un«ucee-itifu],  uTilees  he  han  BOine 
UDUtual  detiuttioii  of  tin-  Hurd  '  work.'  AccordluL- 
to  MaawftI  ITIief^ry  of  lit-at,  4lh  ed,,  p,  ST).  '  work 
It  done  when  r»'i«'ta]ic?  is  overcome:'  and,  thoij{;li 
he  does  not  uny  that  wnrk  U  done  only  wh«n  resist- 
ance i*  oTcrciimp,  no  rvoder  of  Maanell  will  deujr 
ttist  h«  mcnnt  thsl.  1'hl*,  by  the  way,  Is  th«  only 
Nply  ]  nrcd  iDnko  lo  my  critics*  use  Of  Maxwell'* 
tM-and.«ii|[ar  tlliiatratlon;  tor  certainly  Maxwell  con- 
sldvred  Mining  n  mut  In  motion  to  be  doing  work. 
With  ibli  1  leave  the  qiiutlon  of  physical  fsct,  oiid 
come  to  that  of  the  word  or  worila  used  to  donou 
that  properly  which  I  have  r»Ile.l  •  Inerllii.' 

In  ii-iui;  Ibe  word  'Inertia'  oi  I  did.  I  kn«w  peir- 
fcclly  well  [hit  I  nulgncd  to  It  a  mnnlnK  ■amelltn«s 
given  lo  the  word  '  moM.'  I  Icnew  that  Maxwell.  In 
tbe  rent  paaaage  of  which  I  quoted  a  pnrt,  and  of 
which  Dr.  Hailing*  bai  quoted  the  whole,  iited 
'  moss '  oa  I  have  u»ed  '  inertia.'  It  w»j  my  liellcf, 
however,  and  it  >lill  is,  that  Maxwell.  In  that  famous 
chapter,  used  'mans'  in  two  lenstia.  Iledoei  ntc  It 
ai  I  bate  used  '  iiierlin.'  and  In  that  cue  ilclinc* 
il  as  H  ' pri^tTty  of  matter'  (the  Italics  are  mine). 
Klscwhere  in  Iho  same  cbauier  he  «iyt.  "  Wliat  1* 
really  iuvarlatile  Is  tbe  liUanUty  qf  mailer  in  the  liody, 
or  wliat  Is  called  in  scieiitinc  language  ilie  miuM  o( 
IIm  boily,"  ell*,  (ihe  Italics  »tv  mine). 

As  lo  MaxAell'i  nso  of  ibu  word  '  inertia.'  I  wns 
In  error.  I  cenatnly  ipolie  a*  U  he  pire  undouliit^d 
saoctloD  to  tbe  wonl  lo  the  *«nse  in  which  I  have 
i»pd  It.  This  I  Iwd  no  right  to  do.  tor  he  merely 
stales  wh«l  otliers  h»»o  meant  by  this  word,  Any 
onn,  bv  rpaillni  Ihn  pusouo  which  Dr.  IIaHlini;i  bM 
<)UOl«d  froia  llnxwnil,  will  *«•  oil  tbe  excuse  I  havu 
to  offer  for  ray  blunder. 

Dr.  Hastings  admits  that  Thomnnn  and  Tail  uae 
Um  word  *  Inertia '  to  denote  that  properly  of  uiatt^'r 
Tor  which  I  have  used  the  lume  nonie;  l>nt  be  says 
that  tbclr  Malement  !•  confoK-d.  Thii  I'riiicl^ni  is 
jdst;  but  It  1*  IrrclaTsnt,  uiilcu  Dr.  Ilsstings  means 
to  imply  tliat  Thontson  and  Toil  wrolo  'Inertia' 
wbere,  in  a  clearer  moineiit,  they  wonld  liave  wiiiien 
*  most.'  Uorcover.  his  commendation  of  Uialr  deC- 
nitton  of  the  iaitrr  wonI  might  lead  one  lo  inter 


that  ThomHOii  and  Talt  iiae  '  m&*s '  as  Maxwell  ilues 
In  the  pafSBKe  be  bas  quoted.  What.  th*n.  Is  tb>'ir 
defliiltionof  'mots'V  Ilre«dstbns;  "  Jhnquantilj/  lif 
maUcr  In  s  hmly,  or,  as  w«  now  call  !i.  tlie  mag»  of  a 
iMxIy,"  etc.  (an.  aJH). 

And  now  what  Is  the  pmclici?  of  my  crillcs  in 
the  lue  nf  the  words  '  Inertia '  and  '  mRHi'!'  In  llie 
preface  of  Mr.  tinge's  Klemeiit*  of  phytlr*.  we  rvoil, 
"  Dr.  C  S.  Hastings  of  Johm  Ilnpklni  iinlviTnItv  bss 
read  Ibc  larger  portion  In  mniiiiseript.  and  iliV^  re- 
mainder In  proof-sheets."  On  p.  »  <i(  thli  Imok  I 
Hud,  "Uf  tlie  matt  qf  a  bwty  wo  iindersrniid  tlir 
HuaiiUtii ^  maUrr  in  It,"  Mid  on  p.  2it.  ■'The  lenn 
masi  is  equivalent  to  the  expTesalon  luaalily  if  mal- 
tvr."  Of  coutJi-,  the  word  'maM"  ..eeiin  In  many 
other  passages  of  tlicbook;  but  I  hnvrdUcovered  no 
cMe  111  which  il  appears  lu  denote  anything  but 
•litnidUij  ofmatlrr. 

As  to  III*  use  of  '  inerlia '  in  lite  lanie  book,  ••n  p. 
IKI  I  liiid,  "  This  Inability  i*  called  iiicrlla.  Kviih-nlly 
the  term  ought  never  lu  be  t.-mployrd  to  denote  a 
hindrance  to  motion  or  reit."  liut  when  wo  come 
to  the  subject  of  cenirifitfEil  force,  p.  lui.  we  read. 
"  ('enirlfuEoJ  force  has.  in  reality,  no  eiisience:  tlic 
Tosnlts  thai  atv  coiiimotilY  alCriDuleil  tu  ii  are  due 
entirely  tn  the  tendency  of  inuiiiij:  builies  lo  move  in 
straight  tines  In  consequence  of  their  inerlia." 

N'ow,  one  of  the»e  result*  Is  the  maintenance  uf  the 
jolnr  syHeni.  Why  do  not  the  planets,  obcyinj:  Ihe 
law  o(  gravllntlon,  fall  Into  the  miu?  Aecordin^  to 
the  tejichlnif  o(  this  hook,  we  mast  answer.  "Miiiply 
liecniisc  of  ihelr  '  utter  inability '  to  put  themorlves 
in  motion,  or  to  stop  ilieniiwlve*,  altboujch  this  In- 
ability must  never  be  understood  as  a  ■  hlndrant-e  to 
motion  or  rest.'  "  A  little  farther  on  In  the  book  we 
read,  il  Is  true,  that  "to  proiliicn circular nioUon.  the 
centripetal  forci^  mu*t  be  Increased  ...  as  tbe  moss 
iucreoics."  'Mou'  enter*  heru  when  the  book 
fpeaks  of  numerical  relalloiii ;  but  ws  see,  that,  when 
it  attempt*  to  nptain  'cenlrlpclal  force,'  It  app«al* 
to  '  inertia,'  and  snys  nothing  whatever  of  '  oiaas.' 

1  think  it  not  too  much  to  claim  that  '  maa*,'  ute4 
to  denote  that  property  of  matter  which  Tltomson 
and  Tail  call  'inertia.'  is  com  pant  Ivrly  rare,  while 
one  can  hardly  take  up  a  book  upon  pliyilc*  wlUioui 
niiditi):  'maas'  used  In  the  tense  of  'quantity  of 
matter.'  Th.-it  an  ejiceedingly  Intimate  relation 
exists  between  inertia  a<  I  have  defined  it.  and  mN>4 
as  commonly  defined,  I  am  well  aware.  Tbomton 
and  Tail's  wonls  are.  "This.  Ihe  Inrrlla  of  matinr. 
I*  proportional  to  Lhequanlilyof  matter  in  the  body." 
I  should  prefer  l»  say,  bodies  of  equal  inerlia  (*eo 
the  last  parsfiraph  of  my  article  on  'Inertia')  .org 
aifiimed  to  contain  equal  quoniilies  of  matter. 
Quantity  of  matter,  lu  Ibis  sense,  iscislled  'mas*.' 

If  It  acems  best  to  me  '  mas* '  (o  denote  also  tbe 
property  of  matter  which  3laxwell  andoubtedlydoca 
denote  by  It,  let  uBso  u>e  11;  and,  by  all  mean*,  let 
it*  double  meaning  be  dlM4QCtly  rwogaizeil  In  the 
elementary  texl-liouk*.  To  aie  it  »eeuis  far  wi>«», 
however,  lo  iiwt  ih«  two  words, '  inertia'  and  '  ma**,' 
Kubatantlally  as  Thomson  and  Talt  ikM  then,  aad  to 
rigomialjmclud*  from  (he  text-booka  the  eoinpar- 
aUralr  aaelesa  '  Inability  '  deltnltlon  of  IiHrtla 

B.  U.  Hall. 

BUk-enltate  in  the  coloniea. 

The  term  'tilk-ball*'  wns  doubile**  employed  at 
times  to  designate  cocoons;  but  that  i>  .juite  dif- 
ferent from  'raw-siik'  and 'raw-silk  ball*,' which,  at 
we  slated,  mi^it  more  appropriately  appiv  to  lb* 
twisted  hanks  of  isw  »Slk  which  are  so  du-jbled  and 
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ti«d  u  Ui  tuggeM  »ucIj  a  <lvsi|ci»tloD.  The  cbukUiK 
or  drvfiig  ol  the  mcouus  ww  !u  colonial  daft  a  part 
at  «tIk-raisitiK,  and  not  of  «llk-f«elfng ;  anil,  while 
rtwlliig-«'tabliahiiieni«  may  iinderialc«  to  choke  Ibe 
vocoous  brortxbc  in  by  tlio  raiiura  in  their  iiuriiediai^ 
iii<i)Chborliooil  or  hy  aceni*,  (lie  nintliviin)!  (>t  fivsli 
«ic6on«  musl  n(ipe*»aiiiy  lii  limiicil  in  ilmi>  nmi  itU- 
lance.  'I'Ufj  cniitiot  licnr  pii-«9iir>'  nillioul  itijiiry. 
auil  all  hkltd  rorooiit  iiiiiit  nmlii  tin  Hmkeit.  One  1* 
Iiatilly  jiiatltli'il  in  Rompiirlng  tlir  mfillimU  of  rnlnnlnl 
[inien  "llli  ihiMc-  in  voKiie  lo-ilny  In  Prance,  whctw 
nioileni  nlram  fllamin  niul  rallrnnilt  liavi!  prodiiiN-il 
nuci)  iiivifniiiiil  mudllkHlinn*.  \Vr  cannnt  m-o  hnw 
ebokiiil  ropoiinii.  whlcli  Iiutp  Imt  tni^lhin)  to  ono- 
(oniili  Ihf  weight  of  frcsJi  ctm«ni«,  ciin  be  mArketcil 
III  Uie  wtmc  rntPi  ai  itic  fivuli  cocoon*.  The  icrni 
'  2re«n '  cocoons  U  often  uicil  in  EnglUb  m  llio  oijiiiv- 
alent  of  frp»h  coroons;  bill,  ai  cinoic.l  In  ilic  Ftriid) 
inarkfts  of  lo-day.  the  wocil  "arecii '  (virt)  tvhn  to 
lli<i«c  of  a  gitxa  or  srcpiiiih  color,  ['erhaps  lhj»  may 
explain  the  pii/.ilc  (J.  v.  Hii.kv. 

ThenuoinetGr  exposure. 

In  No.  3!<  of  Srirare,  Profruor  Meiirli-nliBl]  cjilli 
alteiitluii  III  IniPi'Ciiuns  ()IITrrRniK-i  of  tlia  mlnlina 
EMaperatuic''  »ii  citlil,  itlll  nigliu  of  tlia  winter,  t 
a({reeiri[liljli>i  MialidltTcivnccofctpoiniro.andprox- 
Iialtj  to  hnli(llnK>.  ninv  cxplnlri  *  dllfcrencc  In  rrad- 
iiig  ;  bnt  It  i*  Imposilbfc  to  explain  by  them  alone  (be 
eiiomioiii  illffcrrnce  noticed  in  Columbus  (27, .V  K.). 
Thtm  mini  have  bMii,  berides,  ooe  or  iinolhcr  of  the 
fiiliniring conctiiioni.  probably  both,  tthrii  ii]« con- 
(tllioni  arc  favorable  to  iwlialion,  niid  Ihv  ni^ht  b 
Kill,  the  loBrrat  ittntn  of  ilie  aiv  ate  nioHily  tuulixl  by 
contact  with  (he  uold,  up|>er  surface  of  the  i^ivutiii: 
and  more  to  If  there  ts  iNow.nndaiu-riiipd  Inienion 
<it  tenijieriture  in  prwluced.  The  teniiwrjture  ri»e* 
from  the  loiresi  ttrala  to  j,  certairi  heij^lil.  Ezaniplei 
«(  thi*  cnii  be  found  in  Ibe  uhtvrvatloiui  at  Pulkova, 
ii<«r  St.  retenbut)!,  A  theriuumet«T  placed  at  the 
height  of  Beventy*ei^il  feel  waa  aliuoal  cuuaiantly 
higlier  tliuii  one  iitila  feet  above gronod  at  el|;ht  i>.>i. 
In  August.  "'I  clear  daja,  Uie  mean  ililTereiice  wai> 
2.|op..  and  once  in  Sejitemlier  it  wastes"  F.  In  the 
ii)onfJi5  from  Uecenilier  to  Mairli.  irben  liie  jzi'iiind 
ii  covered  with  smiw,  oven  at  "tie  P.M.  Ih'  nppfr 
thermometer  whk  iiigher  Iban  lb«  lower ;  t1i<-  miran 
ilincrence  uu  clear  data  of  1>«ri?nil><ir  and  January  at 
one  P.M.  ainvunlluK  ('•  K3°  t.,  .ind  oni^e  li  amminled 
to  4.1"  F. 

TIm  laiun  t<i»iitl«  wrrr  nblalncil  by  experlnK'Hli 
made  at  Ken',  by  direction  of  llie  meteomln|!lcalolB>^i^. 
The  minima  were  lover  at  a  belgbl  of  tu*cnly-one  tei^t 
abovegnmndlbanatahnndrcil  and  twenty  feet;  ami 
on  one  oceaiion,  at  nine  p.u., during  a  fog,  the  latter 
waa  htghfT  by  10.$^  F.  than  the  former. 

Now,  itidii  of  tliD  ilgaalHwrvIee  itatlons  muu  have 
coiupnmtiTcly  high  minima,  not  only  becaiue  they 
an  luouly  locateil  in  the  Interior  of  eltief.  bul  be- 
esiuee  the  timrmomeied  are  often  tiUced  very  high 
alcove  the  Hroumt.  at  ihe  level  of  (he  fifth  or  aUlh 
story  of  city  KuHilinijj.  Probably  Ihe  Btatiuna  of  the 
tHilo  »tate  jervicc  arc  placetl  lower. 

Braldes  the  height  of  tliermouieters  above  tiie 
liniund.  what  I  c:all  the  '  [opugnphleal  eotidllioii* ' 
are  of  I  In  porta  nee.  At  ati  einal  dialauce  from  the 
l«viil  of  the  ground,  under  i.'cmilitions  favoiabl^  to 
radiation,  tliere  sill  be  much  loner  luiiiltna  In  valleyi 
than  on  lillls.  Thla  Is  cauaed  Ity  lh«  deacant  of  the 
eoldeit  aiiil  heaiieit  ail  to  the  valley,  and  .^lao  by 
the  fact  that  Iri  a  valley  (h«  air  l«  In  Ibo  vicinity  o( 
a  ET«aler  surface  of  the  smnnd.  I>UTinK  the  nntl- 
cyelone  of  Dec.  19-30)  lif^  th«  aummit  of  Moot 


Verdun,  near  Lyoti*.  France,  bad  a  bichii  luinpera- 
luni  «f— l.T°C.:  and  iIm  Pare  de  la  Tele  d'Or,  In 
Ilie  citf ,  situated  foiii  hmidtvd  and  llfly  ni^'licF'  li>wer, 
H  mean  of — 7.1°  C-  'llie  mean  niiuiiiM  dilTvr^it  by 
mote  than  la°C  Vety  likely  Ibe  i>b?<  tvaliont  o( 
the  *la'e  aetitce  at  Coliinili<.is  were  iiiaite  un  lower 
Bruiin'I  than  Iliow  nf  the  •L-n;il-*ervic-.  Where  antl- 
i-ycloiie*  1»  winier  are  coniinun  in  hitdi  iililudea,  uitli 
■he)i'>'i>"d  ciiver^il  with anow,  the  nn'  ■  -  i  ".iiiirva 
fif   ihe  wiiii'T  month*   must  he  c-i  -oliler 

in  valley"  ib»ii  ..n  lhi«  xiir  round  inn  -'  inmin- 

tain  nlopea,  m  I1i>>  invilatinn  ■luiint;  ihe  'lay  inter- 
terva  bul  "llgihUy,  and  not  at  ail  dnrlna  aoiiio  day  at 
polnli  tfeyoiul  th«  polar  circle*,  with  the  einlllhrliiRi 
of  nlr  Rlr.ita  ohialntd  dnrlini  the  iiijilil. 

ThU  cold  of  tin-  nishi*  In  lallej*.  iuli.!<s^injplaiiw 
to  frccilnv  on  nichl.*  when  :h«tc  tlinl  i^>tton  hill* 
me  spared,  la  well  tciiown.  I'crbap*  II  il  Icaa  ontlcnl 
in  Ihe  United  Stat».  lu  there  low  Icmperattirttt  are 
•  'fleiirr  accom|utnleil  by  hiKli  winda  (ban  In  Enropa. 
The  oilTe-culiivuiurt  in  loutliem  France,  and  the 
coffee-growers  in  Ibe  hilly  dlatrlcta  of  the  j>roTince 
of  San  Paulo,  »outhcrn  Br«alt,  know  tblt  *o  welt  that 
they  do  not  plant  ili«lr  troo  In  valleys,  from  fear  of 
frosts.  A.  WvxtKor. 

(■i.  ('(■•nbiirR. 

Dalmuiltea  In  the  lower  eaiboniteroua  rocka- 

During  a  reeriil  ceologlenl  excursion  near  ibis  cilj , 
one  of  our  party.  Ur.  Henry  I>ann,  foumi  and  poliiled 
out  to  me  a  trilobite.  nhlch  I  extracted  from  the 
■tone  myself.  The  rock  on  nhleb  we  went  unrkinK 
WIS  the  tipper  part  ft!  Ihi-  Cayahoga  shale  of  the 
Wavi'rljf  group  of  Ohio,  now  imiiersnlly,  I  bellate, 
r>'fern'a  to  ihclowercutiouiferous  sjntein.  Thnotkly 
C«nu!i  hitherto  feportL-J  from  these  rocks  In  .Vmecicals 
Pbillipiia.  "ith  the  exception  of  two  spccict  of  Proe- 
tus  scarcely  dUliuguiiihable  from  Pbillipsla.  The 
apeoimen  in  queattoti.  however,  distinctly  JifFcri  from 
liolh  of  tbeae  In  Ibu  pygidium,  the  only  part  yet  ob- 
laineiL  Instead  uf  Ibe  evenly  i-ound#d  and  mattfined 
l.iil  of  lliose  genera.  11  shuns  the  flabellate  aniTfim- 
lirialc  form  <'f  Ualmanltra.  The  'iceiirrenee  of  thla 
Etenun  ov  of  thi*  lyiie  of  triloblie.  *a  high  in  the  gtto. 
logical  seriea.  la  both  Burprising  and  '  uncanonicaT' 

H.  W.  Ci-AVi-nNit. 
^tn'^lRl  Mkllfflfi,  .Akrnn,  O., 
AprU  M. 

'A  oorioua  optica)  phenontonon,' 

I'.xcept  In  one  ciirio'is  point,  '  F.  J.  S,'i '  latest  en- 
IHTiineni  ( Si-tfucr.  So.  (G,  p.  ITS)  obvioiuly  accords 
with  my  note  isanie  page).  App*rently.  the  virtual 
Image  is  ihrr''  feet  In/ront  of  him.  or  nine  feet  frnn 
the  wiivi,  tiuce  the  phantom  riseA  when  he  bows;  ihe 
»laii  are  seventeen  und  twu-tliinls  limes  wider  apart 
than  the  nirr«,  frum  i-culre  to  centre;  and  everr 
fourth  virebiden  every  tliinl  nlat.  while  (honest  wire 
bul  uni*  bides  a  slal-sliadow.  iiut  bow  oan  thirty 
slsls  ■,\m\  their  ihadous  thus  uive  fweloedaclepbantoiii 
lines  ?  WilL  his  I«le<ciipe.  '  F.  J.  S.'  may  find  that 
two  of  thetii.  least  jierfect,  are  wh«re  wires  crou  (he 
/rriNieof  the  blind. 

Two  words  of  luiiie.  thr*e'  line*  fivni  the  bolluui  of 
llie  pw,  rerjuiro  eorr«cliin.  T)i«  siiw  of  Ihe  Inia^ 
is  not"  very  nearly "  m  dnaciibad,  bul  ttacllji  »o.  If 
thl«  lma<;n  could  become  an  actual  screen,  then  it* 
iBiagi),  tn  torn,  wotild  ho  the  farther  acreen ;  and  any 
line  tttrough  a  wIm-cnHSlns  In  either  of  ilie  tbrae 
■ereana  would  meet  tic  olhcr  two  at  [hjIiiIs  fuiuf- 
homologoua  lo  each  other. 

Jamks  Etiwann  Ot.ivicit. 

Camril  aalnnlir.  April  9. 
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A  half-«uiv«d  pig. 

Tbe  rollowiii;^  fuel.  [Iiouuli  iiul  iiiiexampli^il,  yi 
»«eiiui  to  inv  woTib  recoril.  In  llic  llr^l  wii'k  at 
Sepiumber,  ISKl.  ou  liiv  iM-iuor  Mr.  William  Burr, 
in  Metliris  Fuunijr,  O.,  tlie  ttcam-ahnMlter  wa>  M 
work;  nn>l.  a»  muni,  a  laife  tutoh  of  •U'sw  WMjirad- 
UoJIy  sctuinulnted.  Two  or  Ilir«e  dajra  aft«rir»Mls 
Mr-  Burr  inisseJ  a  tat  tow  woittltlxK  aliotit  ihrcc 
buudivil  pDUtiile.  An«i'  n  iong  Rcnrcli  and  much 
iiM|uir7,  be  cune  lo  lh«  conclnilon  Ihal  »lni  w>»  Ion 
ill  «oiuo  unkaown  manner,  .tii<l  i)ii>iiqbi  nn  more  of 
her.  AI)0UIIli«3l}I1i«f  Man:li.  lUiM.  in  piilUiigdnwn 
Lli«  reiiiaJa*  of  l.bn  •traV'Htoi'k,  the  iovf  wiu  fnmid, 
tbla  a*  a  ileal  boant,  but  living.  Hrr  wrlgbt  wa« 
a  huiidrrtl  an<l  ■'txtr  noiiniii.  Shi-  lind  been  imprin- 
uiMd  for  two  liundrVd  and  (Ivc  ilnyi.  nlilioiii  vau^r. 
and  with  only  ihB  *m.*u'  for  food.  Trealod  Willi  juilg- 
monl,  Mid  fcil  dIIkIiiJ}'  >t  flnt,  the  did  well,  and  it 
now  fTV>wIng  fat  agAln.  R.  Vf.  Ci.ATrOLB. 

Itoabtvl  nllDB*,  Akro'i.  O. 


THE  SCIENTIFIC  METHOD  hV  HIS- 
TORICAL STUDY. 

The  phrase  "science  of  hialory'  suggests 
two  very  dEtlVrent  things  to  differoot  minds. 
To  nn«  kii)d  of  persons  it  means  pbilosopblcoJ 
rcBuriioii  uihI  <.<onib{nutioii  u|>od  the  course  of 
biiiDiin  iiclioii  ill  mimsM.  iu  tin-  {)iir|>of>c  uf 
flniilly  <IiK('ovL'riD);  I.Ik'  Ihwm  hy  which  niich 
action  ban  Iwi-n  gov<'niP(i.  iiiiil  thou  of  fipiiij- 
Ing  these  iawn  lo  prophesy  nbimt  the  fuliiixr  of 
the  rac«.  To  these  pcreoiut,  Uiicklc  is  tbe 
ideal  of  s  sdentilie  hisloriao.  lie  nioue,  tbcy 
fancy,  has  gi-asped  the  true  principle  of  his- 
toric research,  and  truly  shown  the  parallelism 
between  the  historical  and  the  scieiitiflc  mcth- 
odi>.  .hiHtas  thenatitralistdiaeovet's  bis  fact«. 
»m1  then  oonibiDea  them  into  luws.  so  Ibe  his- 
torian ^hnll,  it  is  aaid.  proceed  from  single 
phenomena  of  liiiman  cflbrt  to  tbci  iliH<rover>' 
of  laws  au'onUng  to  which  all  siieh  human  ar- 
tion  has  movent,  and  Ihcrcfore  must  and  will 
move.  On  the  whole,  pi-rha]M,  Uiis  is  thii  riew 
of  hifitoTieal  science  wliicli  prevails  in  the 
minds  of  mo«t  e<^ucate<l  i>er8ons  in  AmcricK. 

But  there  b  another  idea  suggested  by  these 
words  to  those  who  have  been  accnstomed  to 
the  thought  and  language  of  another  school. 
Tfaew  i>ersoas  loaiutain  iliat  such  effort  Is  not 
historieal  work  at  all.  but  quite  another  sd- 
enoe,  dealing  with  the  rewltt  of  history.  It  la 
philosopliy,  with  iu  general  bypotheM-s  and 
their  mon-  or  \vs»  t-treetiinl  nupfiurt  in  di.%- 
oovered  fnel.  All  thiii  rtliouUI  be  cntleil,  nut 
history,  hut  the  philonopby  of  history,  jmtt  !ls 
there  might  be  a  philosophy  of  literature  or  of 
music,  pursued  eucceMfiilly,  perhaps  with  the 
best  success,  by  men  wholly  untrained  in  either 
llteratura  or  music.  liueklc  and  his  kind,  this 
school  asserts,  were  not  liistorlans,  but  phi- 


loso](hera ;  and  it  elaimt*  for  Itself  the  mora 
modest  title.  Thin  w«  may,  for  convenience, 
cidl  the  modern  German  school,  th<iiigli  it  has 
its  followers  now  widely  sprejul  in  other  land*. 
Not  that  GenDans  of  our  cenlurj-  have  not 
larcd  to  coDocrn  themselves  wiUi  the  wider 
jjrohleme  of  man's  social  and  political  dustinjr 
(nowhere,  perhaps,  hare  theee  problems  rr'" 
icive<l  more  thought  than  Just  in  Germnny), 
hut  llii.i  has  remained  tlie  pro\ince  of  phi- 
luMOgihei-s ;  and  the  men  wlio  have  raised  Ger- 
niany  to  the  lendershiji  in  modern  historical 
leseareh  liavo,  on  tlie  whole,  kept  themselves 
free  from  nil  spceiilntioti  of  tljc  st>rt.  To  tills 
school,  then,  the  'science  of  history '  means 
the  pursuit  of  historieal  knowledge  HCiK>nting 
to  scientific  method.  It  concerns  itself  wholly 
with  extracting  from  e.\isting  material  the 
tnith  of  the  record.  But  to  do  this,  it  demands 
previously  Ibe  mont  rigid  examination  and 
cHcicism  of  the  materia).  Kor  this  esamioa- 
lion,  a  wide  and  d«cp  traiuiiig  in  language,  and 
in  n  general  knowledge  of  the  accepted  hta- 
torieal  tradition,  is  necessary:  »o  that,  whtle 
lliiH  Gorman  school  is  content  to  reslnet  itself 
Hithin  M'cmingly  narrow  limits,  Uie  man  who 
wijiild  conform  to  all  its  demands  find.*  o  life- 
work  before  him,  broad  and  severe  enough  to 
(■nil  forth  all  his  intellcotnal  energ}'.  Its  mot- 
to is  found  in  Uie  modest  word  of  the  elder 
Uroysen.  that  the  object  of  historical  study  is 
'forsdiendiu  wntehen '  ('  to oompreheod  while 
investigating'). 

The  studx'  of  liiHton,  in  America  is  In  its 
Infancy.  It  hiui  n-mained  iinlil  now  an  object 
of  almost  eomplrU:  neglect  in  llie  programmes 
of  coI!egiut«  as  well  as  of  Mctiondary  Eitudy. 
This  neglect  must  have  had  a  cansu:  we  have 
no  desire  to  force  an  issue  belwcfti  tlit!  two 
scliools  of  historical  study  ;  but  the  fail  eannot 
be  overlooked,  that,  as  long  as  American  itlu- 
c;ition  remained  under  the  influence  ">'  tlie 
early  English  tiadillon.  hUtory.  as  an  item  in 
education,  was  |irnctieally  lell  ont  of  sight. 
Men  had,  or  professed,  an  eiM)rmou8  i-cspect 
for  it.  One  can  read  orations  and  lectures  by 
the  score,  upon  the  usefulness  of  history  as  an 
element  in  tlie  life  of  the  present;  but  when 
it  came  to  pulling  this  usefulness  into  i>lay.  as 
u  juirt  of  a  scheme  of  education,  giving  to  btft- 
tory  a  fair  opportunity  by  the  si<Ic  of  Grotjk, 
Latin,  and  mathoraatica.  hlstor*,-  had  to  give 
way.  Men  showed  their  resjwct  for  it  by  let- 
ting it  alone.  On  tlie  other  hand,  no  sooner 
did  the  wave  of  German  inlluencv  begin,  about 
a  (loKcn  years  ago.  to  Ix-jit  with  s  violence  that 
could  not  be  disrvganli-d,  n|K>n  our  ^U>r«B. 
than  the  fortunes  of  hiHtoricAl  teaching 


ooiuplelely  chaiigcJ.  Young  men.  mtirniiiK 
from  tliitir  study  nbranil.  brougtit  lHimi>  with 
llir.m  LliiN  new  |inDd|>lt',  —  lo  lc:irn  nliilr,  and 
by,  invrstig:ilitig.  All  lit  ODcc  a  new  unnlog}' 
to  tbo  study  of  n.-iturc  begnii  lo  be  empha- 
sized. Tbo  hUtorian  was  to  nccoiapany  the 
nat^imlist  in  bis  Di«tbod  of  taking  the  thing  to 
be  studied  in  hie  liaud,  anct  applying  the  micro- 
scope to  it :  but  this  was  to  bo  done  no  ionger 
with  the  ultimate  purpoao  of  deducing  general 
law»  uf  biimun  progivs*,  liiil  ttiuiply  of  i-om* 
pit-tin]^  thu  reconl.  I'ndi^r  Ibis  iitiw  implll.■K^. 
hinlory  hii»  now  fiiii'ly  bt-gnn  to  tjiki*  its  plni-i- 
by  Ihir  *'ni<:  of  olhirr  stiiilit'ii,  ns  »  Kiib,|<'irt  du- 
mending,  in  the  widi-st  warn:  of  that  term,  n 
ncienliSc  trralmcnt. 

It  would  be  a  rnhfoHunc  if  either  of  llic 
schools  we  have  been  esmnuiing  should  gain 
permant'iit  and  complete  control  over  the  other. 
Each  has  its  claim  to  respect ;  but,  for  a  long 
time  to  come.  It  seems  clear  that  that  view  of 
the  aiibjcut  irhieh  hna  brought  about  so  impor- 
tiinl.  HO  ticinttivc  a  chaugR  must  remain  the  one 
to  whii-li  onr  KciciM'i'  um«t  look  for  it«  support 
anil  iix  viiidicntioii. 

lliesp  (^ramcDlK  npoii  Iho  coiiditton  of 
Amenc.iii  instrucliou  have  been  suggested  by 
the  appearance  of  two  books,  each  in  its  way 
important  for  the  futui'c  of  the  subject.  'Meth- 
ods of  teaching  and  studying  history,'  edited 
as  the  fiist  volume  of  a  proposed  '  Pedagogical 
library.'  by  Dr.  (i.  Stanley  Hall,  cuiisi»ta  of 
nit  cwny,  occupying  nbout  half  the  voliinKr.  br 
I)r.  G.  l)ieiit<:rwfg.  well  known  in  ("lerninny 
KS  tile  author  of  nuinci'oiis  jiediigt^ioil  works, 
and  of  shorter  con  iri  I  unions  by  professors  in 
Ic-nding  AmcricAn  (rollcges,  together  witli  an 
excellent  short  bihliograpby  of  general  tiistory 
by  Prof,  W.  F.  Allen  of  tho  University  of  Wia- 
cODsin.  The  importance  of  this  book  at  the 
present  time  lies  far  more  in  its  general  pur- 
jioitc.  and  In  ita  suggestion  of  a  strong  force 
Iteliiiid  it.  than  lu  any  special  escoUence  of  its 
own.  The  treatise  by  Dieaterweg  la  subject 
to  tbe  ciiticisin.  ao  often  deserved  by  liermaii 
writii^.  Ihut  it  fluceecds  in  obacurin^  thc. 
suhject  it  (rti'it  to  explain.  The  Iranidation 
mauntt>iu«  nil  thi-  olMCurity  of  the  originnl,  and 
Adds  much  of  its  own.  Thi-  (-^ays  by  Ameri- 
can teachei's  were  prepured,  on  what  seems  a 
wholly  btoe  principle,  without  sny  <:-ommon  un- 
derstanding as  todivisionof  the  ^eld.and  bear 
somewhat  of  the  perfunctory  character  inci- 
dent lo  most  writing  done  at  the  demand  of  an 
editor.  The  various  writers  repeat  eacJi  other ; 
and  the  elTect  can  bardly  be  to  Impress  stroitg- 
ly  upon  Ibc  minds  of  teacbera  in  tli«  tower 
schools   any  eflVictual   lessons    for   tbeir  own 


guidaniNT.  It  is  t«>  Ih'  ri-Krelted  tbat  tint  (ier* 
man  ewiiay  vonld  not  have  bet-n  left  oiit  al- 
together, and  rcpUeed  by  something  bjwwl 
(i|)oD  a  wilier  range  of  tlioiight,  atul  more  per- 
t.inent  bo  our  Amerioau  problem.  If  the  Ameri- 
can writ«TS  could  have  known  each  what  the 
other  was  writing,  tho  result  would  bave  been 
inore  faarmonious,  and  tbe  effect,  as  a  whole, 
more  decided.  Yet  one  advantage  baa  oome 
(torn  this  defect:  it  has  demonstrated  how 
HtroiiK  Lh  ilt<'  current  which  Lt  now  sctlhig  In 
tlic  din-ction  of  what  we  may  unll,  by  a  phraMt 
which  will  cmer  many  varictiOH  of  detail. 
'  IcAcbing  by  topic*.'  There  is  cioinplete 
ngrcvment,  among  tho  wrileni.  on  this  point, 
—  that  effectual  teaching  in  history,  as  orerj'- 
where  else,  is  that  which  rouses  the  student 
out  of  the  dulne«s  of  a  merely  receptive  con- 
dition, and  puts  him  into  tbe  attitude  of  an 
original  tliinker.  There  would  he  a  multitude 
of  opinions  as  to  the  l^;e  at  which  this  sort  of 
work  fUiould  Itegin,  tlie  exact  fonn  it  should 
take,  ilH  prO{iortioii  to  tlie  work  of  llit'  memory. 
Aw\  MO  OH.  It  is  U>  he  hoped  t>ial  an  <>|)por- 
l.tiuity  will  be  offered  for  the  furth<(r  develop* 
ment  of  Iliesc  points,  —  far  mow  valuable  for 
the  teacher  than  n  philnsophicat  treatise  in  the 
cumbrous  fbrm  of  German  melaphyaical  treat- 
ment. 

Another  point  empliasized  by  some  of  the 
writers,  and  tacitly  admitted  by  others,  is  the 
necessity  for  a  stcadj'  progress  of  the  student 
in  the  B<-i)u!aition  of  n  firm  basis  for  his  knowl- 
edge in  Hpaei-  a»<I  tiriK' :  <-liroiiology  and  geog- 
tiiphy,  leiinii-d  bt'  n  definite  act  of  memory, 
aecnniing  I"  one  or  another  principle,  must 
begin  and  accompany  all  study  of  history. 
This  demand  has  called  forth  tbe  second  of 
the  books  referred  to,  —  I'loclz's  'Auszug  mis 
der  geschichte.'  translated  and  enlarged  by  Jit. 
William  II.  Tillioghast  of  the  Harvard  college 
library.  This  book  was  originally  made  for 
tbe  use  of  students  while  engaged  In  detailed 
study,  lo  furnish  them  with  a  substantial  basis 
of  general  knowledge.  It  holds  a  middle  |>osi- 
lion  between  a  mere  dictionary  of  dates  aud  n 
connected  narrative  of  general  history.  The 
work  of  translation  has  been  done  with  some- 
thing belter  than  accumey,  —  with  a  oomplett- 
command  of  the  original  langiinge,  and  a  con- 
scientious purpose  to  Improve  upon  the  mato- 
rial  offered.  The  new  volume  la  essentially  a 
book  for  Aa>crica]ia.  It  will  be  welcomed  by 
persons  holding  all  shades  of  opinion  as  to 
liUtoi-ieal  methods,  and  ought  to  become  a 
(lennanent  factor  In  llie  new  development 
through  which  lIh-  teaching  of  history  in 
passing. 
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WINTERING  jy   THE  AUCTIC. 

A  Mill-  nuiy  winter  Jii  Ihc  id-  undi'r  noiiic* 
whiit  vsriwl  cirpnmsliini'cs.  She  may  1«?  ilriR.- 
ing  in  tliv  iiiicli  iltiriiig  llii«  time,  iiiinbli-  to  innk*' 
a  harlwr,  as  iti  the  cases  of  Ihp  Terror,  'I'egott- 
liolT,  JennDolte.  Fox,  and  others  (this  inxv 
bnppen  under  two  condition§.  thnt  is.  whetlier 
libernted  or  not  ft'om  the  |)ack ;  these  coses 
liave  been  aliiendy  noticed)  :  or  thi-  shiji  uiay 
be  IVoxeu  in.  in  llie  hummockv  [K>i-k.  but  not 
snbject  to  drift,  jis  in  the  «im,-  of  Ibi-  Krebtis 
and  Termr.  oiT  )i\n^  Williain'n  I.niid:  i>r  she 
IDHV  be  Kafdly  on-ii^xici'il  in  wnnrgomi  !<h<'ltcn-<l 
tiiivon.  Ill  liiv  first  cjihc.  thv  ino'il  ibiiigi-rons 
hI'  idl,  it  i*  seliloia  Hint,  iiny  thing  ciin  be  done 
lint  await  events.  A  norihwaivi  rjrirt  i*  a  mam 
]wrilou6  eirouTDfitaiiee ;  ntfl,  allhongh  in  the 
case    of  the    'I'e- 

gettholT  the  crew . 

managed     to    e*- 

cajw     unscathed. 

it  was  only  by  a 

miraculouH    eoni- 

binalioii  of  favoi- 

■blc  ttvuuts.    Thi* 

disiwli-r     to     thi' 

Jennnctte  :ind  lier 

nafortunate  crew 

sbona  l)clt«r  whni 

may    usually    U- 

expectcd.      It  is 

this    fact,    to     a 

]{Teat  extent,  that 

haa  \«i\    so  many 

aretie  fsporlltlons 

to  fiillow  that  M>u- 

liniiity   of  xliore- 

Uml     which     ia  ^ 

swept    liy   Hoiilh- 

wanl-lrcndii>g  cnrrcntu,   in    prcrcn-mrc  t/i  all 

Others.     Many  arrtic  saih>r8  orespcrience  liave 

even  strongly  conloaded  that  il  is  n  matter  to 

be  at  once  coustdered,  when  n  ship  is  tlms 

probably  eircumatanced.  if  she  should  not  l>c 

Immediately   abandoned   before   the    northing 

giined  would  seriously  oomproniise  all  hopes 

of  eacape.     In  a  irinter'a  drift  it  is  impossible 

to  propcriy  'bank*  n  n'saol.  as  the  incasing 

witli  anow-walls  ia  generally  tunnetl.  and  it  i<i 

consc<pM-ntJy  a  severe  lBlK)r  to  keep  an  e<|uuble 

t«mperatnre  in  the  nnprote^rt^'d  ship.     In  the 

case  of  the  nnfortiniHlc  Trgeilhoir.  •■  Mfhilc  in 

the  berth  close  by  the  stove  iJierc  was  a  le(n- 

peniture  ranging  between  100°  F.  and  i:tl'  F.. 

in  the  other  there  waa  one  which  would  have 

sufficed  forlhe  norlli  (wle  itaelf.     In  the  foi-mcr 

n  hippopotamus  wonid  kavc  felt  himself  quite 


mnifot'IablK :  and  Orel,  the  unhappy  occuiiani 
of  it.  was  often  comiielled  to  rush  on  dock, 
when  tlic  iiH--pri?>'»iin:s  idaniied  us.  esperien- 
eiiig.  in  puKsing  from  his  bfrtli  to  the  deck,  a 
difference  of  lemperalin'R  anionnttug  to  ISf 
V."  (Taycr).  'I'lte  ntory  of  the  Jcannette 
and  the  Terror  also  shows  tin?  miserii*  of  no- 
banked  vessels.  In  vessels  projicrly  'banked.' 
however,  no  such  variations  of  teini»eraliirc 
need  l>e  encountered,  erco  in  the  nvvt^riMt 
weather.  The  illustration  (Hg.  I)  showing  the 
liennanhi  wintering  in  the  ice  i«  given  to  show 
an  tniproi^rly  ■  himkcd  '  vessel,  although  well 
houNod.  Skelilie*  (if  ihcv  be  aeeumle)  of  by 
far  tlie  grsatcr  iiiiijoriiy  of  e\plo ring-ships 
wintering  in  llie  lev  show  the  same  (and  gen- 
erally gr*'at«r)  Inek  of  proiwr  arruugemeuta 
for  keeping  ont  the  cold.     A  good  eotitrastlng 

picture  is  the  one 

, given    {fig.  1')  of 

llie  whalers  win- 
tering nt  M.orble 
Island,  in  North 
Hudson's  Bay  : 
they  beiing  exjjcri- 
enoc<1  icemen,  and 
aided  by  Kskluio 
in  till-  siiow-oOD* 
.Htrtietion.  The 
skct(-h  wa-t  taken 
by  Mr.  Kliitschak 
of  ray  party, 
whilv  in  the  biiy 
during  the  winter 
of  l878-7fl.  I 
visited  theaeshi|>s 
that  winter  for  a 
slwrt    while,   and 

■ lived  in  one   Uie 

next  winter  for 
no  im^iu'idembU-  i.inie ;  and.  although  the 
temi>crnlnre  ont-tido  wax  about  Uio  nsnal  mean 
of  aretie  wintcring-Iuirlions.  Uiat  inside  was 
ennifortable  in  nil  )>arts  of  the  ships.  To  con- 
trast with  fayer's  statement  alrave.  I  would 
say,  that,  while  the  ealnn  showed  about  80°  or 
81%"  F.,  the  captain's  room,  separated  flxjm  it 
by  a  door  with  lattice  shutter,  would  seldom  bo 
o%er  five  or  ten  degrees  lower:  while  in  the 
■  bouMts  '  built  over  the  sfalps  it  was  generally  a 
little  below  freezing.  nu<l  vt^ry  comforlable  for 
persons  who  spent  n  pix>)>er  time  out  of  doon 
for  vseroise.  Thi«  'li.tnking'  is  most  con. 
venicnlly  ilone  by  t^kiino.  when  their  8or\ioi^ 
can  be  secured,  as  their  8n|>crior  ingenuity  in 
SDOW-eonstructiou  enables  them  to  enclose  the 
nasel  in  even  several  oonoentHo  SDow. houses, 
thus  securing  the  most  equable  temperature  witti 
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ihe  k-n.tl  ninoiiiit  of  mnlciinl,  wliicfa  U  quite  a 
Co««iih-r.-itioii  nhon  tl^is  muiislrous  matt  liaa  to 
b»  n'iniivcii  in  tho  i^priDg. 

The  drilliiig  iriii[«r-beacl  ship  bos  one  n<!- 
ritnUific  worlli  notlug.  If  (triAiiig  touarctft 
wjirmt-r  wateii^,  as  Is  generally  llic  c«so  in  r«l- 
lowing  the  usual  roiilihi,  .'<lic  ix  iilinost  (x-rtJiio 
of  a  8sfe  ani)  ajwedy  ritlciine  in  tlir  cnrly  spring 
inonUis :  ami  llii;  t^nstiint  nlAtr  of  alarm  ex- 
perienced l)j'  all  Hliipii'  crews  while  in  these 
involnntarj'  joiiiin-jM  from  ice-prcsaures,  and 
threaten ings  «r  a  general  (icslruclion  of  the 
ioe-Oelils.  Iiiu  aImo»>l  iU  eompensatJoii  in  Ihe 
neeesivarik-  biiniblteil  «niiiut  and  lonesomeneita 


ill  by  Ote  crew  by  sliort  ramblfia  snd  huots  is 
lost.' 

A  TCMul  Hafcly  anchuntl  iu  a  good  harbor 
is.  of  eounte.  in  the  nXMt  fuvorod  condition  of 
nil.  !Shc  may  (inl)cn(l  licritails.  loirur  heryaniii 
iiiid  topinsBt*,  prc^nting  a  miiiiinuinof  Sdrface 
lo  tbc  boavy  arctic  gales  of  thnt  w-aitoti  of  the 
year,  vrhtle  tim  is  awaiting  her  freezing  in,  ami 
vrhich  is  especially  necessary  when  Ilic  chai- 
actor  of  the  bottom  of  the  harbor  i-^  Htich  t.lmt 
there  is  <Iauger  of  dragging  the  anchors.  Oni-i- 
frozen  in  aectirely,  the  anchor  can  l>e  raiscii, 
the  rudder  cut  out  and  unfllii|ipe<l,  an<I  all  these, 
with  nia:(ta.  and  yardH.  and  ttytan  stores,  and 


Fill,  t;— WHAI.KU  XT   MaUIH  IbUSP. 


of  the  long  iiolar  night.  ntUi  iin  ncnompHn}  irij; 
fvils  of  idl<-iiv««  ainl  diM-iwi-.  Kiyci'd  ac-livily 
to  overconiu  lomrsonti-iMiM  sooti  vrt-aricf ,  loa<-» 
its  effect,  and  Ih^coidi-*  really  a  pUTiishmciil. 
wliik  that  [rroiiiptcd  hy  danger  never  loses  its 
stimnlaling  cITcct. 

A  vessel  wintering  iu  the  ice,  unable  to 
secure  a  harbor,  but  not  subject  to  drift,  may 
be  liable  to  mnch  danger  when  the  tields  break 
np  in  the  following  summer:  and  this  danger 
will  generally  be  greater  the  farther  she  ia  from 
land,  owit^  to  lier  earlier  liberation,  probably 
long;  licfure  the  Uitvijjable  Mmoii  cocniiicnccit. 
In  a  vi'Aicl  liu'  frurn  loud  inucli  of  the  benefit 
derivt'd  from  the  voiiinlary  cxcn^Ue  iiidulgcM) 


provbionn.  may  be  placed  on  the  shore  oon- 
vfnii-iitly  hy,  and  UiMi  rooiD  be  made  for  the 
ninter's  entertain  men  In,  excrclM-.t,  and  atudlea. 
The  very  fimt  thing  a  xhip  should  do,  after 
selecting  her  winter  harbor,  is  to  get  ample 
provisionx  aBhorc.  to  In-  prepared  for  the  loss 
of  the  sliiji  by  wreck  or  lire.  This  is  always 
<lono  by  ttic  whalers.  A  vessel  is  then  ■  boused 
in,'  which  is  done  by  building  a  shed  over  tho 
deck  with  lumber  brought  for  tliat  purpose. 
This  hou.ie  ia  generally  about  seven  feet  high, 
the  liimbur  covered  with  canvas,  this  with  a 
layer  of  moss  or  turf  six  inches  to  a  foot  thick , 
mil  in  Uie  early  fall  befon:  it  Iiu-h  frozen,  and 
•  tried  IU  much  a*  pOHttiblc.  and  this  layer  of 
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liirT  again  covered  witb  riom  thrco  to  four  feet 
of  snow,  whicb  sboiild  be  continuous  irith  th« 
snow-walls  or  Buoir-b«ai>s  placed  along  lUe 
Bides  of  tlic  eliip.  1  give  (fig,  3)  my  idea  of 
a  ship  Uxcd  for  winter,  sljown  in  croAx-sccition. 
'I'lic  '  boum: '  la  of  {noltn«d  boards.  covorcH 


Itv-Mcfrt  tar 
vlnilont. 


U'li^Irr. 


Krc.  S.  —  »<i(Tii>K  or  miiTKiiKo  uut^ 


witb  ciiiivB)!,  !inri  ngnin  covered  wilb  drj*  turf. 
Inside  it  is  lined  with  cheap  c^mvas  holding  six 
or  ciglii  inches  of '  iDiDcial  wool,' or  other  liglit 
cheap  non- conductor ;  and  this  passes  over  Juat 
above  llie  heads  of  the  occiipanta.  The  snow- 
but«  are  shown  by  tieir  cixtsu- section  of  block- 
work,  the  inner  alr-spuce,  a.  boiri};  hprmelically 
sealed,  as  far  as  it  in 
poaalble  with  snow  to  do 
Ml.  The  aeooiid  air- 
space, c.  -ihould  be  left 
ujien  on  wnnn  <Iayif,  lliat 
is,  tiimc  -  10"  F.  to 
-  iOf.  The  bourn  sliould 
run  the  whole  length  of 
tile  vessel,  but  be  divid- 
ed into  two  rooms  for 
olllcors  and  men.  and 
Willi  only  one  door  lead- 
ing out,  and   thai   from       

the  meti's  riioiii.  'I'lm 
stove  In  the  ealiin  Hboiild 
buTe  Its  drnii^lit  (lusili 
with  tlie  k'vel  >.>(  tlie  lloor.  and  it*  stove- 
pipe wlttiin  unoiher  of  three  or  four  inches  more 
railiiis,  an<l  a  pr(>[>ol]cr-bl)idc  ventilator  run  by 
ekxrk-work  in  the  Inttcr  to  '  suck'  air  Into  the 
eabin.  This  will  be  the  main  source  of  venti- 
lation, wanning  (he  air  as  it  enters,  and  aho 
protecting  the  ship  flxiiii  possible  lire  frorti  ih<- 
chimney.     The  draiigbt  wlU  remove  all  fuid  air 


from  the  cnhiti-flooi'.  und  tJie  companion-way 
will  purify  the  liglilcr  gases  at  the  ceiling. 
Such  a  stovepipe  a>=  ithowii  will  obviate  the 
great  collection  of  frozen  moisture  around  it, 
tiie  descending  cold  air  preventing  the  eaGa{>- 
ing  wniTOth  from  melting  contiguous  snow  and 
ice.  The  clock-work  ithoiild 
be  susceptible  of  r<'srntaliiin 
according  to  will,  and  run  for 
at  least  twelve  hours.  At  its 
exit  (Vom  the  outer  dome  oT 
snow,  the  Isiger  pipe  should 
stop  short  of  the  smaller  or 
inner,  und  be  protected  by  a 
root"  springing  out  from  it,  aa 
abown  in  lig.  i>.  Light  is 
secured  by  large  tlucl;  blocks 
of  ice  placed  in  Uic  aides  of 
this  "house  '  ut  convenient  in- 
tervals. If  an  'igloo"  dome 
be  thrown  over  Uie  vessel 
according  to  the  propcwcd 
plan,  the  slabs  of  ice  in  it 
should  directly  face  tlie  double 
glu!W  windows  in  the  house 
proper. 

If  turf  or  canvas  is  not  em- 
ployed in  the  usiinl  inethoils,  the  teiniierature  of 
tlic  house  iniist  l>c  kept  below  freezing,  or  the 
continual  melliug  of  the  snow,  forming  \K>ola  of 
ice  on  the  ship's  deck,  will  be  disagreeable  in 
the  extreme,  A  bousing  iwlely  of  caiivaN,  na 
basodeu  been  employed,  prohibits  the  nut-  ofa 
tliick  layer  of  Don-condncting  snow  or  turf,  and. 


t-'w.  <.  — TB»KTTiii>rr  >iiniiii<i<i. 

except  during  a  wind,  it  is  but  liftlc  better 
than  no  ]>rotection  at  all.  The  bousing  should 
extend  tlie  whole  length  of  tlie  ship  if  jiossible  ; 
but  if  cut  short  at  the  inidiUc  portion,  a  not 
unuKiifll  nietboil  to  save  lumber,  the  exjtosed 
<U'<-k  should  be  treated  to  a  covering  of  snow 
and  turf  sirailnr  to  that  placed  on  the  house. 
Wlicrc  moss  or  turf  is  not  to  be  bad.  fiitc  aaud 
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b  not  a  bad  »iibtitiliiU!.  biil  im  roach  beavi<>r, 
and  cnn  onlv  bi>  uii«d  on  tiurixonta]  or  Bligbtly 
inclint-d  Hiirfnu.'S. 

The  iinjiurltiiicc  of  itnciiring  n  irinler  h&rbor 
iieiir  whi'ri'  tlHkiino  ciin  vixit  tll^  ohipft  if  not 


.^ 


lo  be  over-cal  i[iinb*(l.  Besiclci^  timir  nid  in 
mow-cODstnictioii,  ilic  clotbing  procured  from 
them  in  fiir  superior  to  anv  that  can  be  mnnti- 
riictiiix-d  in  civilization  for 
witbdtnnding  the  severe 
temperatures  of  tliiise  re- 
giODB :  their  coDipauionship 
does  mucti  to  alleviato  the 
lonesoraenea.i  of  tt»>  win- 
tor's  solitude,  for  tliey  an- 
generally*  a  inovt  ciicerftil. 
roerry -h(turt«i),  and  cx>n* 
t«nlcd  racK ;  tlicir 
in  procuring  gnmc 
bolb  land  and  water,  to  keep  y,a, «. 

Ui«  cri'w  in  a  h«altliy  state, 
and  especially  to  combat  the  scurry,  is  appar- 
ent:  while,  in  case  of  disaster,  their  banible 
abodes  are  always  open  to  the  shipwrecked 
sailor  until  there  can  he  eoiirenient  timet  for 


and    con-  "i 

eir  service*   ~,_l 
^mc    (Void  ^ 


L 


by.  wfaiob  iDiist  be  opened  cvory  moniing  and 
evening,  and  a  snow-house  (igloo)  Uirowuover 
it  (if  natives  are  at  band  to  do  tbu  work)  to 
protect  it  flfom  drifling  snow,  our  sEii])  is  nttiAy 
lo  paaa  her  aiTtlc  winter  unmolested,  until  the 
«>niing  summer  opens  a  renewal  of  licrlaborM. 
Should  the  oircumstances  warrant  n  start 
earljr  in  the  season,  it  will  jirobabty  bo  nece*' 
sary  to  cut  a  very  long  channel  tbrougb  tmm 
six  lo  ten  fcot  gf  ice.  of  sufficient  dimensions 
to  float  tlic  ship  t"  the  outer  0|)i:n  water.  The 
methods  of  cutting  tlicnt  channels  vary.  1 
diow  tlie  one  I  liavo  Mcn  attoptcd,  given  In 
I>lan  (fig.  7).  The  cli.innci  UBBBiit  always 
brought  up  aiojtgttde  tb«  ship,  n*  tdiowu ; 
sinoc,  should  alie  draw  more  water  Lhaii  the 
thickness  of  the  Ece,  and  the  channel  be  lirougtit 
up  immcdiuteir  behind  her.  the  outgoiitg  tide 
orasliotig  wind  might  break  bar  loose,  and 
sweep  her  out  lieforft  it  was  Intended  she  should 
move.  The  scarf-line*  c  c,  ec.  c  c,  formed  iu 
sawing,  arp  Muflictcntly  iiitelllgthle  to  be  nnder- 
8tood  without  an  eKplanalion ;  the  iee-blocks, 
.1.  A.  Ay  being  allfiwi'd  lo  float  out  along  with 
the  ebbing  tide,  a  single  person  di)«ctiiig  each 
one  08  fast  as  sawed  off  with  a  pike  pole, 
to  prevent  its  lioiizoutnl  rotation,  and  con- 
He<)uent  binding  in  the  channel.  Whi;re  tliu 
channel  ia  long,  and  wind  favorable,  rough 
impromptu  sails  have  been  rigged  on  eacli  iec- 
t'lock  lo  carr>'  it  out.  If  cutting  very  thin  ice. 
ILK  when  cutting  into  harltor  in  the  fall,  these 
Ntalw  <:n.n  be  shoved  under  the  edge  of  the  ice- 
ehanncl.  if  the  vewel  delays  her  starling  until 
after  the  solar  rays  liave  made  eooaiderable  im- 
pression on  the  ice  of  the  harbor,  il  will  save 
much  labor  to  remore  the  snow  along  the  con- 
templated  scarf-lines  of  the  channel,  -and  place 
there  a  covering  of  black  seaweed,  Rjind.  dirt, 
or  ashes,  which  will  have  cut  deoplj*  into  the 
jce  by  the  time  the  sawing  is  necessary.  These 
layciH.  of  course,  aliould  Iw  verylhin:  olhcr- 


vi<..  r. 


retreat  lo  reacti  more  dvilixed  succor.  — a  re- 
treat til  which  Ihe  white  men  m.iy  be  greatly 
uidcd  by  the  native  method  of  transportation. 
.\  flreltole  l)eing  dug  through  the  ice  near 


wise  they  will  protect  the  Ice,  instead  of  acting 
HB  ready  conduclots  of  the  suh'b  heat.  1  no- 
ticed in  the  ice  of  Vletoriu  ('hamiel,  off  King 
William's  Laud,  us  lute  iis  the  middle  of  July. 
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tliiit  .1  ilark- colored  kcii)-3Ulk  over  Iwcniy  f«c-l 
long  li.iil  ml  nip  Xw\  into  the  solid  ice  a  crcvivc 
mil  over  »n  inch  or  I  wo  wUlf^r  tlian  tbe  stalk,  so 
tlmt  it  na6  impossible  to  ^et  it  out. 

'Yhn  ilifllciilty  of  aawiitjc  tiKrcascs  in  a,  rapid 
nlio  wiUi  tbo  Uilt'kiiciui  of  U>c  Aoe :  nod,  when 
i(a  drptli  bei-oiDC«  ho  great  ii>  to  allow  a  %A&y 
of  but  n  Tool  or  two  nilli  tltc  iotsiiniTit.  it  be- 
cooKk  enMeuLinll.v  imftONKtblr.  ItN>)iaw«,  \t  rer^ 
ttileli,  itii]>oiM'  M'vcrv  tabor  on  iliosc  cipcrnting 
lln-iri.  by  ttifir  grol  wttglil:  IT  thin,  they  nill 
wiit]i  nnd  crninp  in  Uk-  tliirk  ioi-.  nlito  creiilinff 
ixMrrc  labor.  As  ull  tin-fit-  conlingcncirt  t-jin- 
not  Ik-  loreweii,  il  is  <I<?dirnblo  to  hnvc  n  oon- 
•ulprabJo  n!i4unini'nl  of  thea«  iiti>iisil».  varying 
in  leiigtb  and  wolgbt.  I  liiink  a  deBoriplion< 
bonoier  nliorl.  of  ici-aiins.  i<i  banliy  needod< 
bat  will  bi-ii-lU-  Hjh-rik  of  tlit  w;ijs  I  hnve  seen 
th*m  iiswi.  A  'ont-itmn  -■um.'  like  the  snoin 
oamwl  arlirli!  in  tiinhcr-sauin^.  t-uu  be  iiscil  In 
lee  lip  to  four  feci.  Aiiolhci-  Ittoi,  or  (?>en  to 
worl  ■■irc4'i(ifllly  ill  fVom  three  to  foiii'.  roc|i)ircii 
two  iDi-n.  tm  stiowu  in  llg>  't ;  and  it  ii  evicU-iit. 
thai,  ciN  the  labor  incronscs.  tlic  force  at  tli<! 
bar  ran  be  iiitrreascd.  if  the  saw  is  only  vlranfj 
(■iioitgli.  As  tli<>  floe  ifcts  Ibtckor,  the  saw 
iiiiiKt  be  iDi^r  nnd  have  si'*^*""''  I'l^.V*  ^  work 

effcpiively ;  and  llii» 
soon  g«ts  lu-yond 
the  jKinor  of  nwii 
aii'I  the  resell  in 
lli«ir  nnnn.  and  » 
imrklin^  U  lig^i^l- 
as  nlionn  in  tig.  'J. 
*'<u- 1.  mbii'li  iTin.  [  lliink. 

Ik:  iinderstoutl  uirith- 
oiil  i-vplauatioti.  If  tile  neight  of  the  Man-  iK 
not  siiDlckiit  to  pull  it  ilowii,  with  the  push- 
InfE  asaiittancr  of  the  two  men.  \\»  submerged 
ond  inusi  W  loaded  with  an  anchor  or  nnril. 

A  Kiuall  runiK-I-8lia|)od  harbor,  nith  but  tbw 
jnojevtions  along  its  i-onvcrtpn);  sides,  may 
nonietimcs  Iw  relieved  of  all  its  ice  al  one  tiDi« 
by  a  small  awoiiut  of  sawiufi  alonjj  these  ser- 
ral*'!  mlges.  and  a  happy  eoniblnation  of  tide, 
wind,  and  good  niniia^einent.  iThin  is  espe- 
cialh  tbe  eaae  wlieiv  tJiu  nw  nnd  fall  of  the  tide 
exceeds  tlic  tbtckneu  of  Itio  itr.  llic  (N}ii.-ii>c|nenl 
vertical  o«<!lllatioii  of  Mw  'wr  keeping  it  broken 
up  in  hunimocky  duuhck  along  the  shorisliix-. 

TIiO  u»c  of  blastjng-nppaiatiis  ha*,  «»  far, 
been  of  biil  little  iiw  ;  Htill  I  think  a  Mines  of 
small  enlarges,  lii-cd  electrically,  gitnng  rather  a 
pushing  tbun  a  splintering  tt>ReUBsivc  effect, 
miglit  be  used  advantageously  in  removing 
quite  Urge  tnM8«e  of  obslnietin:;  ice  favor- 
ably eitaatcd.  Blasting.  I  believe,  woukl  also 
■  >p  iDore  efllcneloiis  in  harbon  notfinlbv  fresh- 


water streams,  as  here  the  ice  is  more  brittle, 
less  tenacious  and  elastic,  and  consequently 
harder  to  remove  by  Ui«  percussive  power  of 
explosives. 

A  sailing-vessel  can  uralt  almost  until  she  is 
liberated  bv  the  Ibroes  of  naliire.  as  this  nill 


flu.  a. 

probabh'  be  tbe  earliest  datv  that  she  can  use 
her  pe4-iitlar  motive  power  elTwtively. 

Kven  u  good  harbor  may  have  its  disudvan- 
t.-igoH  fur  a  ship,  if  she  ha^  entered  it  during  an 
exceptionally  open  seaMxi :  and.  tinlcM  tlitt 
recni-s  within  Ihe  time  for  which  kIm!  i»  pro- 
visionetl,  she  must  Ik-  .-iliandoneil  to  nave  the 
lives  of  the  ci-cw,  MeClniv's  Investigator  in 
the  Uny  of  Mercy,  iu  I8.'>4,  is  au  example  of 
sucli  necessary  abandonment. 

Tlie  use  of  balloons  to  make  slight  ascents, 
—  they  beln^  made  fast  tu  the  ship.  —  to  en- 
able the  iee-must«r  to  obtain  a  more  oomprv- 
licniti\-e  view  of  tbe  state  of  tlie  Ice.  haa  never 
yet  been  experimented  with,  though  by  mwiy 
reeommendeil.  and  I'on^eipienlly  enn  be  neitlivr 
rejected  nor  aeeepled  us  an  anxiiiim,'  in  titut 
sort  of  cruising.  Certain  il  is.  however,  that 
nolhiiig  is  more  tleiK-itful  al  times  tlian  ice- 
packs or  iee-drifis  at  .t  distance :  the  tnoxt 
invulnerable-looking,  u|>on  a  doser  examina- 
lion.  proving  to  be  tbe  most  disjointeil,  and 
the  reverse.  No  arctic  ship,  of  course,  will  be 
without  her  '  crow's-nest '  of  the  whalers. — an 
elevateil  •  lookout '  on  tJie  foremast,  with  good 
pi'ot«elion  from  inclement  weather,  for  Iier  iee- 
nia.ttcr. 

The  ailvuntogc  i»  having  two  sbt|>4  over  one 
is  appan-iil.  It  proved  the  salvation  of  Parry 
on  bis  Uiiini  journey,  aiKl  oilier  instauoeM  are 
not  wanting.  The  ticncflt  of  two  crown  to  cot 
in  or  ont  of  barter,  and  in  other  work  wbare 
it  is  the  same  for  one  as  a  dozen  vessels,  is  not 
to  l>c  ovei-|o<>ked. 
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l(igeii(-rnl.  iii'ur  till!  iiiagix-lic  polo,  lliu  sliip's 
compasH  U  iiiun:  oi'  let*  worlhlnta.  itx  sluggish 
4MuiIliitii)itH  l>L-iiig  cnsily  otxToomc  l>y  tht^ 
most  insigiiificiinl  IcK-iil  iittruclioti,  which  it 
\^  .-11111(181  iin|>o«Biliip  to  avoid  on  sbipbonnl. 
Till'  rarilicr  rcniovml  fi-oin  this  grcal  ccntip  of 
iii.ignplic  force,  necessarily  llie  inore  [■cliaiicc 
C&D  be  |>lnceid  on  the  needle.  The  simple  plan 
of  rudely  determining  the  (loiiits  of  Ihe  compass 
by  a  watch  or  cUionometer  regulated  to  mean 
time.  L'onjoincd  nltii  l!te  molioii  of  the  iiiiH  in 
uimniU.  will  lie  HUll1ei<.!i)t  iti  a  Iiinil  wlii-n-  Uic 
Buti  i.1  shining  lhroii;{hoiit  Ttic  day,  ;ind  k*\h-- 
cially  when  llie  navigation  deiH'niU  rat.lier  on 
the  bearing*  of  llKr  'Ic-iuls'  and  ir-c-liarriem 
(ban  nnvdctpnninatedinic-liDn.     The  fact  that 

a  vessel  sliould 
follow  a  i-oii- 
tiouityofland. 
if  iiosaible. 
It-esena  the  Im- 
portance of  llie 
compaaa  wlilIc 
iiipeK  and  head- 
landH  can  lie 
kept  in  vi<-w. 

The  ■ice- 
blink'is  a  n-ell- 
known  yellow 
glare  Itint 
seems  to  bang 
over  pack-ice. 
Any  ehannela 
of  natural  sky 
seen  tbi-ough 
the  glare  lodi- 
eale  0[icn  wBt<-r 
under  them  ; 
nnd  TliU  ia  of 
niwinapinoiidt- 
ing  ice.  In  fict.  Ihr  'iee-liliiik  '  is  more 
marked  irheii  at  a  distance  ftom  a  (lack  iu 
open  water  tlian  when  in  one  park  viewing 
another  at  the  same  distance. 

ilnvin}!  explnined  ice-sawing,  and  hinted  at 
■  'dock,'  I  will  hrlelly  describe  an  artiUcJat 
one.  and  take  as  it  typieal  example  the  case  of 
tlie  .Mi-i't.  dot-ked  in  the  i<v.  Ang.  12.  187fi, 
in  Smith  Sound.  A  plan  of  liir  duck  Is  given 
in  Gg.  10.  It  was  ent  in  alMnt  four  hoiii-s, 
and  eouKl  have  been  ilone.  »«v*  the  eoiii- 
mander,  in  luilf  tha  Lime,  witli  aWtter  organ- 
ization and  more  esiwricnced  icc-cntling  ciew. 
It  is  a  necessary  oijeralion  to  pivvcnl  being 
tmisUed  belwcea  two  bodies  of  ice,  when  the 
time  will  allow  it,  and  also  when  a  nalural 
dock,  formed  of  irregular  blocks  or  lk>e»,  is 
liable    to    l>e  obliterat«d    by  the    increasing 
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pn-Miirc  Mwling  tliff  fragile  edges  of  the 
btocka.  In  this  lattor  oaae  a  dock  cut  Into 
lh«  solid  side  of  tite  largest  bloek  or  floe 
would  probably  bo  a  safe  linven.  The  usm-  of 
steam  has  rendered  docks  inneh  less  rn^eessarV 
than  formerly,  as  tbe  time  occupied  in  enlling 
one  will  allow  almost  any  steamer  to  esttniw 
any  swinge  danger. 

Although.  rh>iti  tills  ralber  long  list  of  prob- 
able arctic  a<;ei<b-nts  to  which  a  ship  is  exitoscd. 
eaca|>C  would  serni  i-are.  yet.  after  .ill.  it  is 
wonderful  lo  nolle*;  the  small  ntimber  of  craft 
aeliially  lost  in  this  dnngcrons  spi-<'ies  of  navi- 
gation, in  proportion  to  the  whole  niiialH-r  en- 
gBged.  Only  those  lli.-it  are  lost  nnder  tragic 
circniustances  )>eing  hrotighl  before  the  public, 
the,v  are  jfeiierally  sii|ipused  to  l>o  the  greater 
majorilj'  of  Ukwc  thus  einplowd. 

Fkku'k  SaiWATK*. 

Lieut.  U.  S.  nt-mij. 


BESTOWAL    OF    TUE    GRANH    UONOR- 

AltY  WALKER  PllfZE  OS  I'ltOFESSOR 

JAMES  HALL, 

SoMK  ycarango  Ur.  Willinia  J.  Walker  give  to  llw 
llottini  wieiriy  u(  iinlurAl  liUtoty  h  [irl/^-dind.  frrwu 
H'bkti.  Ill  MX-orrldiiee  with  ihftvnusof  llie  jtlti.  >n> 
iiual  auattJi  aiv  miute  1»  taoreiufiil  carapeliloi^  wlio 
liato  wrliiennwayson  iMignetl()iie»1loTi«.  Hul.  bo- 
xiOet  iIiMe  aniiiial  nwnnU,  a  granil  huiiorarv  priM 
WM  provldeil  for,  t-  be  given  every  fiva  years,  unit 
which  the  soi^iel;  was  to  bihih.  on  rffcoroinenilatiiiii 
of  a»i>ei;l«Irommitlee.  "  for  •neb  itn*»ti««tlo«i  or  ills- 
corery  ■»  iii»)  Kvm  to  i\r*er\c  it,  provided  siieh  <n- 
vcstlsntioti  or  iliifovery  *hall  tiavo  lircn  made  ttiiowii 
or  |mbll*h<'d  In  llic  failed  Slsies  «i  IPMt  onejenr 
[irevlous  (o  llic  ilinc  of  aw*nj." 

The  (ociety,  hi  prsvloii*  years,  has  xnHiilril  Uils 
honorary  priite,  niiuiuiilhig  to  five  hiiiidnsl  or »  tlinii- 
•and  ilollam,  «i  Iho  option  ol  llie  society,  H>  Mr. 
Aleiuuder  Ajeiistiz  «iid  to  Profrsior  Josfpli  l^'idy. 
This  yettr  the  eoiiimiKec,  nfltr  iluo  cunsidcRttlon  of 
llio  subject,  hni  iiiiaiiiiiu'ii'ly  eotichidcd  in  reeoin- 
luund  tor  this  prlic,  l'r<>(ejsor  .tuiiies  Ilall  of  Allxiiiy; 
mill  llie  awanl  of  lln-h:i!hr»t  ulih  wsh  8<-cordiiigly 
naileby  the  society,  at  il»  tncctlng  o(  May  7, 

A»  the  (ounderwoiLld  appear  lo  hare  conleniplalfni 
anmc  particular  or  liile)tral  '  iuvestiicsllon  or  ilisuof- 
•■ry.'  ■■  wp  iicml  nol,"  «yii  Uw  commltlec,  ■'  Uke  ilil« 
iKCOUut  l»ri>f»»V'r  llatl's  numerous  worki  or  publi- 
cations npoii  North- Aiiierieaii  geology  and  palooii- 
tology  for  iho  last  forty  yesrs  and  more  {coinprlBcd 
hi  about  iwantT^lx  Tolnmca  or  parts  ot  volumes,  and 
ill  over  two  hutiilroil  arttcles  or  papers,  reports,  etc), 
except  M  Uiey  relste  lo  a  special  line  of  iiivMUgallon. 
ohleh  Protcisor  Ilall  early  made  hU  owu.  in  wliicb 
lie  has  long  been  nuitieiit,  and  which  lie  may  be  «ald 
to  hBV«  essentially  completed,  uiihonith  a  coaslder- 
ulile  {wrtloii  •'[  lli«  nuulls,  Hhlcli  have  been  fruro 
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tim«  111  iluii!  '  luailc  kiKiAD  '  lo  Uief>ciiMi<ilk  world, 
oiviKityot  |>iib1iirli(!dJn  nirenfo.  n'iUi  Ilicilluiilrallons 
pre(iftr«il  fur  ilir  purpose. 

"  II  in,  ilii-n,  aiiccllically  for  rrofc»Ai'  IlnU'k  iiivcs- 
tlgiitiimx  III  Nnrlli-AniF^rlcaii  palfMiii colony,  iiolablj 
th«  |«lec>tiiolo|{y  ol  tli«  Biaie  of  N'cw  Yofk  uid  Uic 
iw/ioii*  ailjacodl,  1111(1  of  llu-  unrliur  geological  rormo.- 
tiuiiK,  tbac  tlie  commltU'.e  lUgSfxti  thli  Biranl.  In 
tbl«  field  Profru"!'  Mall  liolit*  •  po«IUoii  like  Ui&E 
whicb  lias  been  no  loii);  ucuuiiifil  In  Euivpe  by  Mr. 
Bcmude.  If  bis  nctuai  pubUcalions  nri'  u  yet  1«ii 
»t«nriT«  tluii  Iboto  wlikb  bmr  ninilc  ilie  iinmi'  ot 
BAirande  llliiatri- 
oiig.  tlijH  liu  nui 
bMii  from  llic  luck 
of  matc.rlftl,  >illl 
lc«  frou)  lack  of 
IniJusIry  and  scieii- 
11  lie  acumen  on 
ProfeiKir  HikM'it 
ptirt,  but  becAutv 
lie  baa  uui  eujoycd 
tli«  advaiiUge*  of 
indi-|>cmlent  for- 
iiiiip  »Dd  uun'tli- 
teii  t  patronage. 
Giving  due  crnllt 
to  tlic  (Iiil«  ot  »w 
York  for  what  U 
bas  doue  lo  fiinber 
Ibe  publleaUoii  of 
reiM>.archc«  in  ii* 
iprvice,  it  still  »p- 
]MMua  thai  bii  pro- 
longed labor*  han> 
hcnii  caiTled  on  un- 
der Diuiy  diicoiii^ 
agem^nts  and  irlth 
InnufliHcnl  mean*. 
It  !•  uiiilvratuud, 
buwevcr.  Ibnc  de- 
fii-lelicin  In  ibU 
TEipcct  arc  iilioill 
lo  be  r«uiedi«l-. 
and  it  ia  hoped 
that  Ilili  VKlcrtn 
IMlvonlDlofiitt  niaj- 
liai«  tbe  Kit  I  if  ac- 
lion  of  Hiperlii- 
IcndlnE  [tin  fid  I 
piilili<?jktiiiii  and 
prufitr  ill  lut  ration 
of  hit  complaiaij  Inre»ll)cili»ii4, 

"  In  r<icc>i:iiitt»u  of  ilic  kivm  rxhm  ot  the  tclmlifiv 
work  U>  vbicb  Proftwor  nall'ii llle  hu  been  >a  unlir- 
lo^y  BQil  iiMccatQlly  deroled,  In  cciRouraiifTncnl  of 
hi*  «lMlng  labor*,  kiwi  iu  tt-ttiniony  uf  tli«  nocJi'ty'* 
Mgh  approclaiion  of  tb<«e  Mivict*  to  tciencc,  your 
couiniitM  would  recomntniKl  t)i»t  the  maxlmiiin  of 
tlie  prite  be  avarde4  ii|m»  tLit  occaaiodu" 

■  firnn  ■ci'sran  (Inoliiit,  ■flErn  ubotutnuh  Mk*n  lor  Stt- 
nr*.  .^fll  II.  mt,  by  T.  W.  anlllk,  |itniiaRr*plm  «f  tbt  V.  8. 
utlunAi  ■ivBdDm. 


TUB   CASTILEVER-BRIDGE  AT 
NIAGARA  FALLS. 

I'riK  rion'  bridge  acroM  Ibn  Xl^ara  lEiver,  built  t» 
ci>iiu«cl  Uii>  CauiulA  ■outlif  ni  ralluiiy  with  liie  Nen- 
Vork  Miilr«l  anil  Iluil8uii-ltlv«r  railroad.  &iid  opened 
for  traffic  In  Ihe  early  pari  of  the  present  y«juv  ha« 
bppTi  widely  noticed  In  the  newapapc-n,  nnd  ref#Tr*d 
to  aa  a  markoil  n<lvanc«  tn  itnt:lneei-ln)[.  Quit*  a 
;,-viicral  inlerust  in  I'T^jard  to  il  lias  tliercfotv  bee« 
aroused  by  the  apparent  novelty  of  th«  dcslgo.  and 


lite  r^pldily  of  foii»lriie!llon. 


rosmiiT  ■<¥  ri)->rii»i>ii  ii.<tK'  uaiL  '■>-  mhihi.' 


.\a  the  railway  sai- 
pnnfion-tiriilce  .  ts 
lieloir.  and  willi- 
In  some  ihrtw  han- 
ilrvd  feel  of,  the 
nuitllevnr  •  bridge, 
the  cunlrant  be- 
tween them  U 
(orred  upon  ovary 
observer.  Will  In 
iJmi  cost  of  tbe  two 
brldffcB,  aside  from 
the  approacht'S, 
waa  protwbly  very 
ncariy  tbe  aonie, 
the  siispenalan- 
brldse  iviiiirert 
three  yuan  for  I  la 
conairactlon,  uid 
will  cerry  on«  tmtn 
find  tncti  Iliad  a* 
may  oorne  upon  the 
lower  roadway ;  the 
canttlcTtf-b  r  1  d  8  e 
was  orecied  In 
MMn  nioDtlw  and 
a  htUf  frotn  the  be- 
R 1  n  II 1  n  K  of  the 
work,  and  is  df- 
algiKu]  to  carry  a 
frelgbt  -  (rain  on 
each  of  lis  two 
tnu-'ka  fit  tbp  sfunf 
time,  each  headed 
by  two  kcventysit 
ton  enclnM,  and 
CTusain^  wittiuui 
slackening  »prod. 
Tbp  al'lUly  to  ac- 
coiuiuodate  a  great- 
er traffic,  mid  the 
rapldlly  «t  contttvctlmi,  may  Juatly  bo  aK-rllied  lo 
the  adranoea  made  la  AmericMi  lj|)ea  of  Iron 
bridg«a. 

One  of  the  Arit  qur^tlotia  aaked  conecnis  the  mean- 
ing of  tli«  lemi  '  cantilever.'  It  (IgnUUa,  aa  an  archl- 
lerliiral  temi.  'a  bracket,  or  jirojectiiig  oMiober,  lo 
auppi>rt  a  load,  such  as  a  cornice  or  bailconr.*  The 
illiuiration  nccompanylng  this  article  glvo  a  very 
good  view  ot  the  atruclure  aa  avihole;  andthnacilon 
ot  tbe  nuilikvcn,  ks  welt  at  the  aevera)  member*, 
an  be  luidvrslood  from  llie  foUiiwiugdiagraiu. 
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Tlip  ftiiTH  Al'uliiixjiih  ar>'  .11  .1  -iiiil  K,  ciino  buniltoil 
uiJ  lEu  Feci  apuit-  Tliv  jjivrs  iJ  and  f.  ImviuK  a 
width  on  iifp  of  twenljr-fivv  feet,  siippoit  iwo  lru»»M. 


ws 


i;^' 


I-jn- 


tld' 


^  C  Mill]  1>  ?*,  tlie  Icnglhi  of  whose  &rniB  are  iiiarkeil 
below  tliem:  on  their  outer  ciiili  mt*  tlie  iiidrpi-tifl- 
uiit  liii»  C  J),  ana  hundrail  aii<l  Iwrnt;  feet  In 
Ir.nstb.  Thv  part*  B  V  anil  /)  E  arc  the  caiiUloTcra, 
carrj-injc  (liy  IniM  C  h,  and  iirDJt'ttin^  from  the  pii-'ra 
n  nnil  £  ai  •  lirnrkol  Irani  iIir  facn  of  llie  wall. 
The  ohiIr  .1  nnil  fare  [irvvrniiul  from  rlKlns.  imilrr 
any  Toad  btrtweeo  !3 and  E uhkh  may  uut  W  bataiiceil 
by  Ihe  expcu  of  wtighl  ill  A  11  and  K  F,  by  anchor* 
ing  bolt*  at  A  and  F*.  rxtcndhiK  In  iron  liranu  placed 
bvncalli    ih«   tUaiv    itbiilinoiitK.    Th#ti«i    Hbiituii.-iit» 


Jiiiin  96.  TIk  ■EB'imry  oti  the  American  sidv  waa 
Anisbeil  Aus.  SO,  aud  on  ih«  l.'AiuuIiaH  «»d<!  SepL  S. 
Thi!  Iwo  lowers  or  ftteel  |>ior«,  vncb  of  wtilrJi  haa 
four  legii,  >iiti[  fitri  by  Ihirly  feut  apArt  al  Ibo  b*ie, 
iwi^iily-rlghi  feet  by  (wPtit;-Gv«  tret  apart  at  tbe  top. 
uBH  hundred  aiiU  Ihiriy-tvn  (oet  high  (mm  thtilopof 
Ibo  lu.vonry  lo  thv  Iruttom  ot  Ui«  inUB,  and  ttior- 
ougbly  braced  in  all  directlonit,  w«re  begun  Anti-  SO. 
and  completed  :Scpt.  18. 

^catfoidliiK  or  fal»«-wi>tlu  for  ilie  nippnn  of  the 
jiortiuus  A  B  and  E  F  Laving  been  pul  up.  tlienc 
abortsamis  <reti?  buill  upuD  it  in  th»  uaiial  luaiiner 
of  brldKe-creelion.  and  wer«  fiDisbi-'din  linw  to  begin 
eoiMiructlon  ot  Ih«  rlTCf-«nni  on  Koi.  1.  Thii 
porlion  of  tli«  bridge  was  built  out,  )>li'ce  by  plec«, 
triamjl"  by  Iilangle.  from  the  piera,  wttL  no  other 
niiMidi'  mipport  tlian  a  crarelljng  framework  ubare 
and  pi'i'jroliiij!  forniird  (mm  tlia  bridge  lurif:  tbia 


^iit  I'jiirii.KVKn-MKiiHiK  iiVMn  ma  niu^ta-i  KttKK, 


weigh  one  thnuinnd  lon>  each;  ilic  niaximiiin  llflinK- 
(orre  to  whlt^li  either  one  will  be  kuhjeetrd  !■  three 
bundrmi  and  forty  (oiih,  The  expansion  and  cou- 
tractiun  (roin  L'kan^s  of  lemperaliire  are  providfd  foi' 
between  /)  and  £  by  joints  al  C  and  It  whjeb  allow 
loii);ltiidlnal  motion,  and  al  .1  and  V  by  pendulum 
Itnli4  whl«h  pertnlt  a  similar  luovetneul. 

A  detailed  tiaiemeiii  of  the  rate  of  pfogrew  In 
(omttllFllun  and  elvftUnn  will  iliow  <|nllit  Mearly  Ihe 
advance  niiule  in  late  year*  in  the  art  of  bridco- 
bnlldlnjc.  anil  the  caM  wilh  which  (trueturn  of  the 
Aineticaii  type,  jointed  at  Interncctlona  and  con- 
nected by  pin*,  ran  be.  put  loKelhcr.  The  contract 
(or  the  liridj^e  was  »lpi«d  on  April  11,  1883;  and  a 
clsuw  wa»  included  by  which  the  buildeni  would 
forfeit  Ave  buudted  dolInTs  per  day  for  all  time  re- 
quired to  fill Uh  Ihe  Mnictiir<i  after  Dec.  1.  Gronnd 
wa«  bn>hAn  for  Ih^  foundaliona  nf  the  lower*,  April 
16.  Layius  of  llie  conerele  fouiKlallon,  eight  feet 
thick,  began  oa  June  il;  and  of  the  maannry  pleni, 
Ihirty-dglit  fort  bl;:h  nnd  Iwelte  feet  •ijiiarv  on  lop. 


Iravelli>r  rarrind  a  »ii*pen(led  platform  lo  iiiHim  ihc 
xafety  uf  Ihe  workmen.  Tlieaeelions  from  Ihe  two 
shores  wore  built  out  and  joiued  Kor.  ai.  without 
(erinuii  accident  or  delay.  The  track  w.i<  down, 
ready  for  a  train,  In  *cv«n  inonUi»  and  a  half  from 
Llie  beginnin);  of  Ihe  work,  and  with  eiebt  day«  to 
tpnrc  OR  tli«  coutrtu:t  time. 

The  bridge  ha*  two  tru»e».  twenty-eight  feel  apart. 
nily-«lx  fpct  d*ep  over  the  towcra,  twrnly-ouc  fe« 
deep  at  ib«  »lioro-«rid*,  and  twenty-six  [eel  de«|i  at 
Ibe'  mid-ipan.  Ample  wiud-braeing  ti  pruiided. 
The  material  nieii  In  Ihe  tower*  and  heavy  r-omprca- 
«lon  nteitilx.'rs  Is  oi>en-liearili  aioel;  tiiott  of  thfi  othw 
meniW'ts  nre  of  w rough t-irori.  One  adiulriilde  point 
in  iho  deiign  of  Ihu  ijiigitieer.  Mr,  ('.  C.  Schneider, 
ami  In  the  way  In  wlileh  it  was  executed  by  the 
IniMilen',  tti«  Central  tirldje-worka  of  ItulTalo,  M.T.. 
waa  the  fa^i  that  no  piece,  while  the  lirldRO  wag  In 
procei*  of  erection,  wa*  tiibjeiii'd  to  a  atnihi  great«i' 
iliaii.  or  dlfF>'iY-iil  fmin.  what  It  tniiBl  midercu  in  tlie 
nmipleleil  ■ii'netiire.     At  llie  formal  ten  and  ojieii- 


574 


SCIENCE. 


^OL.  lit..  No.  fi& 


iiig.  Dec.  m.  Hip  hrtd;:«  wiia  Imvcrxil  by  Ino  mlns, 
odranciiie  side  liy  »iile  fniui  aim  miil.  hikI  cuinpnwd 
«(  IwMily  locumolii'cK.  .itmI  i-iiniiEh  citi-'i  lumtoil  with 
Zr»*i'l  ui  logKlliT  i^oTnrboili  iraclo L-u<ii;it«tci}'.  Tin! 
ir■Je|]^•^dPtlt  iipaii  C  />  uas  ocfiipicj  i-nlitvly  by  cti- 
Sin*«  wbPii  tlje  iTitli;.?  mju  fally  )o>i<lcd.  Tlic  dplleir- 
tioii  of  lLi>.-  point  C  under  the  Int  \\a*  boiwivn  nil 
anil  »evt-n  ineho,  bcln|  an  ajuirvnlv  arlniiii;  (roiri 
thi-  yielding  of  ,i  /f,  tlie  coiiiprpssioii  of  die  towur, 
Jinil  llic  •IcOeclioii  o(  }l  C  'nse\t.  On  Die  rrtnovol  of 
tllli  iiiaJ,  ,.f  (lotible  the  nninunl  ivhlrli  will  [iPuibnlily 
("vBr  Iw  iiupoied  upon  tlic  •.tniriiin',  tli«  bri'lit'-  eurn- 
|>l«I«lj  rci-.-iernl  iWnlf. 

Tile  >p|iIloaii<>n  lit  ibv  rantilevi-r  in  briilg^builil - 
■ng  inny  I*  sti-ii  in  •cre«I  other  tiisiniicH  In  thi« 
«(iiintry.  >om«limc«  It  )■>«  tHtcii  iimiI  io  dlmrniiti 
the  npt'iiiiig  In  li(!  «parLii«<l  by  ■  sineiu  trust,  iimi 
mure  (fciiirjiily  it  has  bveii  ill  trail  ul-ciI  lu  focUilalv 
Ibc  ercetloii  of  a  briJ^u  in  |iliice»  wlinn  tcnipomrj* 
uipports  ill  in  Id -r  linn  n  el  roiild  be  obtsiiivit  only  wStb 
%Ttat  itilliciilty  Aiiil  expi'tiiH-.  A  waguu-bridee  h1 
Fort  Siirlliiii:,  .Miuu-i  furiii»hi'i  an  example  of  tin.- 
forin'rcl:u«:  butlbecnnUluvrrianirvdiici'diodnipIt! 
IriRiiKulnr  bnvhels,  projecting  'nan-  Ililrly  or  lliirii  ■ 
llvo  (ml  beyond  tli*  tucee  i>I  two  udja'.'i'iit  pien,  nud 
rwtuclngili*  sp&u  lu  too  Iiuiidred  feet.  Thn  Cin- 
cinnati toiiilwrn  rallwiiy  bridge,  nrrr  Ibc  Kentucky 
Kivvr,  Itos  three  Kpnim  nt  tliivc  bunilrfd  and  >rt<>iil}. 
ISvi'  feet  encli.  An  the  sorKe  which  llilfc  Hlriiclim' 
<.Ti»iFX  l>  ino  hundred  mid  •eTFiily-Dvv  fvot  decii, 
mid  ordionry  faiie-worki  wern  out  of  the  tiiiculton, 
the  »paii»  wen  built  ont  from  ciuJi  erilT  ai  prajvctltiji 
Initiw,  ■nchornl  linck  lu  tbe  nxk.  Uy  the  aid  of 
uiie  temporary  lltiiber  luuer  uii  uocli  side,  and  ihe 
iron  pinn..  the  bridge  uin  tliii*  joined  In  the  middle. 
Thn  IfiviHT  ehoni  connortlonn  wrm  tlinn  ficrvrrd  at 
three  hiindrt'd  feat  fronn  each  bniik.  I*aviii|£  tlie  mid- 
dle »piin  with  •  cantilever  of  tevetity-Qtefwl  projeet- 
iiig  from  each  nt  \ta  eiidi.  Ilerc  the  introduclloii 
of  lilnxv*  obvinled  the  changra  of  atr-iln  trhlcli  would 
alheruiiebeeuuieilbyUiccIIcclan  tbi'  tall  Iran  pier* 
of  cliangt^  of  ii-nipcr.ll  11  re.  The  Uinii'-'baliu  bridge. 
aCDM*  liic  MiS»i»ippi  iiiver,  between  St.  Tiiul  iilul 
Mlnncj^IHilir.  has  three  »pnn*,  and  wa«  ciTctr<l  hkr^ 
th«  Ki^ara  brld|[r, — tlm  iwii  nbore-arnis  mi  ful^e. 
wurka,  and  tli»  midillevpsn  jutwoeanrilf^ver*.  whicli 
are  coinmtcd  by  n  hin^eil  jaliU  in  miil-tiier.  wiiliout 
any  liidepeiiOent  »p.iii. 

A  d«sign  for  tbe  KraKer.Kivtr  lirldce  on  Ibc  Caun- 
■liun  PacJIic  railway,  by  Mr.  Scbii«iiler,  allkuogh  not 
yet  iTPcici.  Kjii^diiies  the'  Niagara  bridge,  and  1*  like 
(t,  only  on  a  iitiBller  lealc  Tlie  d^nlfo  tor  the  Ittnck  - 
«*ir>  Itlaiid  biliigv.  Mcn»ii  Tb«  Kant  River,  New  York , 
wbidi  nan  aiianl'il  (he  Qisl  pilM  in  ISTO.  introduced 
1-anllIevera  and  au  inde|>eiiiIeDl«paii.  AalmilartTpe 
uf  bridge  U  in  piragrcM  at  St.  ,lohii,  N.I).;  on«  l» 
propoied  for  ilip  new  IIail«m-Rli«r  bridge.  New 
York;  nnil  Hie  i^reat  bridge  tor  ctuaiinu  tbe  Fritli 
of  Forth,  now  under  construct  ion.  Is  ■  bold  dedgii 
of  this  type,  having  tiro  opmtng*  of  fnvontcon  hnn- 
tind  ltd  each.  Oth<'r<  might  Iw  itirniinticil  if  (jiACv 
permit  I  111. 

CUAS.  E.  Qhkkmk. 


'J-HB  CHOLERA    BACILLUS.' 

TuK  qiictUnn.  whlcli.  In  my  last  report  of  Jiin.  T. 
wn<  left  iinnnanirrd.  —  whellicr  tlie  bacilli  found  in 
Ibc  liilMtines  aSecieil  with  cholera  are  |>«itn>tt<^*  due 
!(•  cholera  alone,  —  may  be  looked  upuri  a>  aiiN»«r''d. 

It  <rw  Dt  finl  eiciwdingly  di6ictilt.  on  account  of 
the  varying  condlllnna  uiider  ivhich  the  (<at  ho  logical 
chanKM  locih  place  Im  Iniettliini  affiictoil  by  rliolera. 
and  on  account  uf  the  ((real  number  uf  bacteria 
constantly  present  In  them,  to  find  out  the  bacillua 
proper  to  tbe  diicaai'..  In  most  cases denih  occnrred, 
not  at  tlin  liHeht  of  the  cbokia  procnj*,  but  dur- 
inj:  the  )>erlud  of  iviicilun  Immeilidiely  fullowinK, 
lu  which  such  important  chaages  tnie  place  in  the 
condition  of  tlie  Inlmllocs  and  Iheir  contciits,  that 
It  I*  imposnible.  frv^iu  auch  case*  alone,  to  nain  a  dear 
cuiicepliuu  of  tbe  cboler*  procesa.  Only  when  one 
liu  bad  an  opportunity  to  dloect  a  number  of  un- 
complicated cases,  anil  to  compare  with  them  the 
rnndltlnna  eiililbiied  tn  iwnona  when  flrst  .ttlacknd, 
i«  It  poMible  10  unin  a  correct  liulgbt  lnt(>  tbe  patho- 
Iu^^CBI  conditionB  ot  cholera.  On  Ihis  account  it 
wa>  alu-a]n  kept  In  view,  to  use  t1i«  gn^alcst  caution 
In  accepting  any  theory  a^  to  Iho  connection  of  tbe 
bacterial  coiiilition  and  ilie  cholera,  or  a*  to  caudal 
connection  nf  (he  bHc(eriit  wilh  eholeni,  UII  lh«  full 
proof  nitgbl  be  ob(uini'd. 

In  tbe  Inst  repori,  1  could  atrendv  state  that  tbe 
pecnllnrltlei  of  (li(>  cholera  bacteria  were  so  well 
■Iniennineil  Ihat  they  could  eafety  be  dlMlnKuiahml 
from  uUiem,  Of  these  cbaractcrisiica.  the  followioc 
aiii  the  most  striking:  the  bacilli  are  not  perfectly 
Sirfttght,  like  other  l>acllli,  but  altithlly  cutrrxl,  like  a 
romiua.  Tbe  bending  may  go  t>u  far  (hat  they  take 
the  furui  lit  a  hair.<-ltcle.  In  the  pure  cultivation 
from  these  Iibui  rods  often  arise  s-fomieil  figurtii, 
and  more  or  let*  lotig,  slightly  wavy  IIik's.  of  wlilcli 
tlie  Rrat  are  lumle  up  ot  two,  and  the  la*t  ot  a  laii^e 
number,  of  the  cholem  bacilli,  uliieh.  by  contintied 
Increase,  have  remained  cmneeted.  Tb«y  pOMwai 
powcn  of  locomotion,  which  can  best  be  seen,  and 
In  most  marked  deicree,  lu  a  drop  of  eiilUvatlon- 
li<iuid  *u»peuiled  on  a  curer-glMs:  In  auch  «  prepun- 
liun.  one  suea  the  hncllli  tnoTing  vltli  llie  gruUeat 
Telocity  In  all  directions  tlirnugh  the  Held. 

Kspeclally  ohMracreriitlc  Is  tlieir  action  wlien  ciilli- 
vnied  In  grlndiie.  In  nlitch  they  tunn  ci>lorli-«a  colo- 
nies, which  111  lirat  lire  closed,  and  appear  as  it  they 
eunsisii'd  of  very  lirllllant  Utile  glan  partlclni. 
Ginilually  these  colonies  IlijiieJy  tli«  lelatlne,  and 
spread  out  lo  a  considerable  extent.  In  getnlinc  cul- 
liviiiion  they  are,  therefore,  llirough  Ibia  rctaai-kable 
api>eaiance,  very  luicly  distinguished  from  other 
bai<[eila  colonies,  and  can  easily  bft  UolaWd  from 
Ibein.  '  Uoreurer,  Ihvy  cau  |>retty  turely  be  dls- 
tiiiguithcd  by  eultiviilion  In  hollow  atldet,  u  they 
alway*  go  to  the  rdgi-  of  the  drop,  and  in  tliat  poM- 
lion  cao  b«  recoKiii/ed  by  their  peculiar  movuneati, 

•  SUlb  irpurl  i>r  l>r.  Koch  uf  llis  Qntnan  <huli»  ixiinmn 
•Ion,  dalAt  <'4li"itU,  Kvb.  1,  twi  Tmilsli-l  Uvm  iha  Bfrttitr 
tMatwa*  iM(ikmra>iA  fc' MbkIi  St.  .\u  abilracl  of  Uiir  Hnalli 
rtinri  vfll  brbuml  iii  ihv  Kniwind  neai. 
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and,  aflrr  a|ij>licailon  of  aniline  »olaiIcii.  by  lltrlr 
<Co«nin«  TurRi. 

A*  yet.  tw«]iiy-two  cliolera  l>odl«s  ami  vevmlrrii 
cboli^ra  pntient*  lM«e  bnrii  uilijccts  of  fnvcsiignUoii. 

All  llii^iu-  CUM  mM  ■.LiliKnl  for  the  prrwiioo  of  llu- 
•pirillc  bucierla,  as  well  uilL  fieUlini-  rullttiLtloii  ait 
Hlvu  ill  mlcnHCupkal  prt^|iiiralIoiis.  (or  Itie  luui'l  jmit 
tbruugli  cHlllvation  in  hollow alidej;  iiml.  uithoiii  px- 
ccpT.lon,  thn  coiiini.'k4liapi-i  bncllll  ivrrr  f«iiii<l.  Tlii* 
i*«iill,  toselliM  with  t.lut  (111111111111  in  Kgjpt,  ]utilfip» 
ttir  aliitEiiit^iil  Tliiil  lli<»kiiii]  of  tiHCtvriuiii  iaalw»ts  i« 
be  found  in  tliu  fliolcia  iiitntini-. 

Foi'  ■'orroborniloii.  nioivottr,  liivmllgHlfanx  ncn- 
CHiHi»l  oil  in  Ili4>  <ianii>  wmj  on  twunt; 'fight  •'Tli(>r 
ImitK'i  (of  ulijtii  kI«ii'ii  )iiiiJ  itiril  from  ilysentrri): 
the  eT»i:ui>t!onK  of  anv  cue  titch  of  iiiiiijile  cUiirrlioi'ii. 
dvii'ulcry,  nml  of  a  ronvnloscrnt  from  cho1cr«:  then 
frnin  uiveral  wll  pn<<|ili-.  a*  wall  an  on  animals  di-ul 
fiiim  iilci-r  ill  Ihv  iiilrslini.'.  anil  imciiuioriia ;  niially, 
alio  nitli  pulrtil  iuiisi«ti  of  iiupurit  nulcr  (various 
MRipks  from  city  lewaffe,  nXcr  from  very  impun- 
su'iirapf,  swamp  scnra,  and  Impure  rlvir-n'sii^T):  l>nt 
in  not  a  ^liijile  inatNiicc  ilirl  ii  )iH[i|ieii.  vitber  In  sUini- 
ach  or  bowels  of  Uie  boilte!)  of  uiun  or  tinut.  in  fvhcu- 
atlont,  or  In  flujils  rich  In  bacteria.  \\ui  the  cUoIrm 
lwct«rla  wa*  foimil.  .^1  by  ansnlc-pntionlns  a  ilek- 
n«BS  >«ry  similar  to  cholera  ohii  i>c  Iniliii-i-d,  an  aiii- 
mtX  naa  killed  by  anfinio.  and.  nfler  ileHtli.  Ibe  ili- 
gtMlveor^ns  exnuiinwl  for  Uie  comma  bitdllus;  but 

wllh  ft  IWKallve  i-nlllt. 

}h*int  thp*e  MMiilIs  itie  fnnlter  oonclnslon  may 
be  diawn,  tliMl  [lie  coinmH  bai^llliis  Is  peculiar  ti< 
eholM*. 

As  to  Ui«  cuiiiiectiitn  of  Ibi*  bacillus  wiili  (-liol«rfi, 
it  was  carefully  staled  In  tbe  Inst  r«|>ort,  that  there 
may  be  two  views;  1°.  that  the  cutidillon  of  llie 
orjtans  of  a  porsoii  sl<^k  with  chnlnro  Is  such  1I1.1I 
tliis  peculiar  badlliis  prcispers;  '19,  that  tbv  bacilliin 
i>  the  eaiue  oi  the  I'lioleia.  and  thai  ouly  when  it 
luokei  its  *iiy  into  the  bouels  of  man  cuii  the 
tlchn«u  lake  plan*.  The  Aral  siippOfJllon  ti  nol 
aDowable  from  (be  follonluji  grounds:  il  would  be 
imwssary  to  ip^nt.  that,  when  a  man  it  taken  ijck 
with  the  cliriters,  this  bnclilus  nos  already  present  lu 
Ills  or|{aii>.  as  nlinwn  by  Its  iinlTerssI  presence  In  the 
eooslderabte  cases  irimtljiaii'd  lu  Kgyjit  ami  Indln. 
two  wid«'ly  si^panilcd  lands.  This  could  n<.<l  be  the 
case,  buwever;  since,  as  hiis  already  been  pointed  ouL 
the  comma-sbAped  bacillus  Is  never  found,  except  in 
a  case  of  cliolsra. 

Even  in  ttMm  of  bnwel  affoclioii,  such  as  dysen- 
tefy  and  Imwd  catarrli,  to  which  cholera  very  often 
•npervenei,  Ihcy  t:t[l.  It  Is  nlia  to  be  comidcred, 
ihat.lftbii  bacterium  w^rnaln'Rys  prvsrul  In  man,  II 
would  surely  have  been  obMrred  on  «ou>«  uccavion; 
which  has  not  been  the  cose. 

As  thr  Increate  of  this  bacterium  cannot  be  bmiiglil 
■buni  In  iba  bowvb  by  rhol«ra,  ilia  seoon't  siippi")- 
lion,  that  It  is  the  eaus«  of  cholera,  only  remain-. 
That  thUis.  tii  fact,  tlie  caie.  is  shown  unquestion- 
ably by  aiber  facts,  and  especially  by  its  IwhsTior 
during  IIm!  pri^rrwof  tli<r  disease.  Itsprcsenco  Is  rr- 
ttricteil  to  Ihe  orjaii  la  wbirh  ilie  dlirssn  is,  —  Ihfi 


liaw*ls.  lu  vumit,  lh«y  hare,  a>  yet,  only  bMn  noticed 
in  iwocaaes;  aud  In  botli,  tlie  appearanre  and  olkn- 
line  rawllan  of  llie  romlteil  llulds  shonnl  that  the 
cnnicnia  of  Uic  bowels,  aikI  ntih  iheso  ibe  liacieria. 
hadKol  iulolbesiomarh.  In  ihe  bowels  their  bixtory 
is  as  follows:  In  the  first  evacuations  of  the  patient 
after  the  attack,  as  long  as  iliey  hate  any  form,  vtry 
ten-  cholera  bacilli  are  piesmt;  llie  watery,  odorless 
ei'HiiiistUmswhtcbfollou',  on  ihceonirary,  ciiitain  the 
lincilll  in  Rresl  numbers;  while,  at  the  ume  lime,  all 
other  fonns  disappear  almost  entirely,  so  Ibnt.  si  this 
>tnt;r.  the  cholcm  hnctltl  are  rulttTaltol  piacllcnlly 
aluiH'  Ici  the  hiiHcls.  So  tiOOii  ss  the  chotera  ailack 
lessen-,  and  the  evacuations  are  H^ain  (ceH).  tlie  com- 
ma bncIi'Ha  ditappear  gtnttiully.  and  sre.  after  1I10 
cnnvalcscnnee,  no  longer  to  bn  fouiiil.  The  same 
is  fiiiind  III  li'iid  In  cholera  subjects.  In  the  sloinacU 
no  I'holera  bacilli  were  found.  The  bowels  raried, 
according  as  death  luil  occurred  during  (lie  chnkra 
atlnck  or  sllor  It.  In  Ihe  trcslict  eases,  Ihe  bow«ls 
sh'iwcdaelear,  red  color:  llie  Itiiierliitiiicof  Ihe  inles- 
litiea  wassllll  free  fromsubinucoLisexIratasation ;  and 
Ihe  contents  consUled  of  u  colorless,  odorlns*  llijuld: 
the  ehidera  harllll  were  prnxtnt  In  enonnnns  masses, 
Slid  ni'srly  pure.  Tlieir  dl»iribuU»iic<orn>sjion()ed  ex- 
Acity  with  the  iie);ree  and  spread  of  the  inOammollon 
of  ihc  llnlng-membranc,  the  biicilti  beltic  Rcncrvtiy 
nol  'o  thick  In  the  upper  Inicstlne,  but  InercMJuiE 
toward  Ihe  lower  ond  of  the  HnsiUor  Intestine. 
When,  bowerer,  dcuUi  has  Ukeii  place  later.  Ihe  In- 
ii'Sllnes  show  signs  at  an  iinporinnt  reaction.  The 
llnii^S  Is  dark  rad  In  the  lower  part  of  Iho  umatlcr  In- 
icBthie,  impreenaud  wllbextrni'asationsof  blood,  sjul 
often  dead  on  the  outennusl  layers.  The  eontentaof 
the  bowels  are.  in  such  cases,  more  or  less  blood' 
colored,  autl.  In  consciiuaEico  of  the  r«-appear»nne  of 
the  bacteria  of  decomposition,  putrid  and  fMld.  TIm 
eholem  baeiena  at  this  sta^  begin  to  disappear,  but 
ci.ntlnueitilltobepreaeulforsometinietntliesoliuri- 
Klnnd.i  and  In  Uielr  rlclnlty, — a  drciuustonec  which 
finX  called  alleniJon  to  thi!  prtscnco  of  this  peculiar 
baclerlnm  in  the  bowels  ut  the  Ecyptlsii  cholera  sub- 
Jcew.  They  entirely  fail  In  such  cases,  only  when  the 
pallent  \nts  lived  ibrnURh  llie  cbotera,  and  dies  from 
ibc  nfli-r-weakiwts. 

Ttie  cholera  baciert.'i  act  eicai'tly  as  other  patho- 
lofilcsl  iKicteria.  Tliey  occur  only  in  their  peculiar 
•llafras*;  Ihclr  llrst  appeomnee  is  when  Ihe  I1!iks>> 
tMM'tiis;  Ihey  Increasn  In  number  with  Ihe  tertitMj  of 
the  attack,  and  Enilually  disappear  as  Ihe  illnets 
wanes.  Tlicyoie  found  wheiv  the  trouble  exists; 
and  their  number,  at  the  heif-hl  of  the  dlienu.  Is  si> 
greai.  Ihftt  their  Injmlous  eflret  on  the  lininn  of  Uie 
intestines  is  explained. 

It  might  well  be  wished  thai  it  were  poosible.  with 
these  bacteria,  to  engender  in  animals  a  disease  akin 
to  cholera,  thai  Iheir  cnutnl  relation  to  the  slektiftss 
might  be  made  Ihc  more  clear.  TbI*  has,  a«  yet,  not 
been  done:  whether  It  will  ever  be  done  maj^  well  be 
■liieslioned,  as  animals  do  nol  appear  to  be  atibject  to 
i:lii)leri  int<;tlion.  If  any  kind  of  animal  conld  take 
the  cholera,  then  such  a  cine  would  have  been  ob- 
(*Tveil  in  Bengal,  where,  iluilnii  ibn  wliolc  year,  anil 
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over  lli«  irhi>I«  oauali-y.  I'liulcr.!  infvcljvti  it  (pKad. 
But  nil  rcporlcil  c*««>  b»Te,  a>  yd,  fnlkil  of  corroliom- 
tlon.  NcTcrihcIsu,  itte  cvMi-ncn  of  il>«  fneC*  pro- 
■Incil  cannot  tw  wonkfrned  by  Itie  (alliiie  of  tbe 
espL-(iiiii^Dl«  uii  >iiimHls.  Willi  oilivr  iufei'iious  Ulh- 
UUC9,  the  sanic  olnervaiioii  liu  been  made;  for  cx- 
Mnplp,  In  the  ciuM!  of  lypholil  fevnr  aii<l  lcpm»y, — 
twodlti^MPS  torwMcIt  ([iDclOc  baclorin  ar«  hnowii. 
irit)iout<  kS  J^et,  Ita  bpiiig  ixMctlilQ  to  coiumunii-ate 
thorn  to  niiiinnli;  and  yet  the  manncvot  the  occur- 
nnea  Af  the  bnctorin  in  thpse  dUimics  !■  inch,  thol, 
irlthout  iloiibl,  Ihcy  niuti  tm  tooknd  upon  lui  lb« 
cnu»u  of  tL«  diwue.  The  amiie  hu1d»  inie  for  ih« 
nholern  huctrria.  MoreoTcr.  llic  further  study  of 
ttR  r.holfra  Inelcrln  Iiai  innde  known  tnitiiy  of  their 
|iecuNariI]e«.  whirli  all  »fnc  vilh  ttint  which  I* 
knuivii  of  thuliTu  etiology,  as  Ke\l  aa  further  evl- 
dcnee  of  the  currecliivu  of  Ui«  aMumptiuu  of  llie 
bacicrln  m  tlic  ouac  of  Ihv  dbeaie. 

In  thlH  ponncrlton  It  U  well  to  otale  the  otlcii 
otiwrTeil  fact,  that  In  the  linen  of  cholera  patient* 
Ibi'  hacteria  kicr«n«o  in  n  moit  rfioarkabk  laanQer, 
when  the  rlothrs  )iHv<>  lioeii  toiled  with  the  evaeuft- 
iloiifi,  and  then,  fui'  lu-fntylour  houn,  hav*  Iieuii 
iiept  in  a  moiM  (■andlLlnn.  Thii  explains  ilic  known 
fad,  Uiat  the  jioople  liavinjt  lo  do  with  inch  allecipil 
lindi  arc  uflni  aiuvk«d.  On  aoouitt  of  this, 
fiinhe*  experiiopnl*  were  insUtuU'd;  and  cholera 
«vacaatton*.  or  the  cnntcnt*  of  the  intcsllniu  of 
th«  d«kd,  vetv  »pmad  on  coiinn,  on  paper,  and 
eaptdally  OU  Ihe  dauip  surface  ol  th«  ground.  After 
twenif-four  hours,  ibu  thin  ah<«t  of  iiliiue  invariably 
«banK>Ml  Into  a  thick  mau  of  cholera  bacilli. 

Another  peculiarity  of  Iho  cholera  bsclerla  Is.  tiiM 
they  die,  upuu  dryintt.  mnch  wur«  quickly  than  uKxit 
others.  C'oiniaoiily  all  life  la  estincl  after  throe 
hour*'  drying. 

It  bM  alto  tcr.a  nollccti  that  thctr  devnlopniviit 
only  take*  place  well  tu  iiu1i«ianpr«  luvlnjc  lui  alkn- 
lliie  rviictioii.  A  verjr  «ri»I1  auiount  of  free  ncid. 
which  would  haie  little  or  no  eSecC  on  oilier  baclrrifi, 
put*  a  markt^d  check  on  their  growtb. 

tu  a  li«aklthy  alomoch  tli*y  are  ilcalroyrd,  which  it 
shown  by  Lli«  tact  that  neither  in  Ihe  iliiraHch  nor  tlie 
intcitlnra  of  aninttUi  which  had  been  counUintly  [ikI 
on  cholera  bacilli,  and  tlien  hilled,  were  any  (oiinil. 
This  last  iieculiarlty,  tofCvlhiT  wiih  ihit  tnipntsltiillty 
of  their  wllliilandiug  drying,  ^ives  an  esplniiatiun  uf 
i]i«  nvety-day  obtcrvatiou.  that  infection  >o  icldom 
occur*  from  rontlant  Intcrcourw!  wltli  cliolera  pB- 
tlenU.  Eild«ntly,  that  tbe  bacilli  may  be  in  condi- 
tion to  piai  the  (toinach,  and  bring  about  tli«  cholera 
in  tha  lnl«>tlBM.  pvcullar  condilion*  must  be  prcaent. 
Perhajis,  wlipn  the  dlgealion  I*  Iniperfecl,  the  bacilli 
might  be  able  lo  paM  llie  aloniacli;  and  tha  fact  ob- 
nerved  lu  all  cholera  cpldcmica  and  in  India,  lh«t 
tbo*e  tnffering  from  imligiestiou  are  especiiilly  sub- 
ject to  cholfta,  may  bear  nut  1h)>  view.  Pcrhapi  « 
pccullarcUDillilon,  BDalogous  tn  tha  parlod  of  Inac- 
tion of  other  bacteria,  would  euable  thetn  to  past  the 
Momacb  unlnJumL 

It  to,  on  tb*  whole,  not  probable  that  this  cbaB)[a 
In  Iho prodoclion  of  Inactive  *por«s  oil*I«:  tban«iicli 


spores,  by  obaurvatiuu,  urc  known  lo  remain  niontlis, 
or  even  yenr»,  cnpabb:  of  lite,  while  the  cholera  pol- 
iinn  remain*  active  rint  longter  than  from  ihrfe  to 
tour  W4«ks.  XerertbelMi,  it  !e  CMiceivablv  tliai  sudib 
oilier  fonu  of  inactivity  «iiBU,  !ii  whk-li  the  bacilli 
can  retain  tbcirllte  in  a  dry  state  some  weeks,  ami  In 
which  they  wlth*unil  the  daalroylns  Influence  of  the 
i<lonineb. 

The  conversion  into  such  a  condition  would  cor- 
respond with  that  wblch  relletlkofer  his  ■lejil^iat<>d 
OH  ripening  of  the  'cliolera- Infect  Ion  nialerial.*  As 
yet,  inch  ai>  In.-MtivSty  of  cliolera  badllt  lias  uot  been_ 
discovered. 

THE     EXPLORING      VOYAGE     OF     THE 

CItA  U.ESGEB. 

(Firil  naikr.) 

Till:  ('hnlU-ngcr  wiw  .-i  Hriligli  man-of-war,  a 
(•orvclU^oriwi-nlv-lliiTciinmlred  Ions, equipped 
at  tUv  [lulilic  i-spcnsc  with  every  appliance  for 
the  sdciititic  sliKly  of  the  B«a  and  of  mariiiu 
life,  and  carrying  a  fnculty  of  six  civilian  m[h:- 
cinlists  ctio»cn  by  the  Kojal  society,  in  odtli- 
tiou  lo  a  Btalf  of  naval  offlcorsi  Aekntctl  tviUi 
reference  to  their  sdciiUfio  ailniiiui«iitH. 

This  Boating  laboraioiy  wait  went  out  in  167^ 
ii|»n  a  voyage  of  dUoovcry  nround  (he  world. 
and,  during  nn  nbsenwt  of  tiin-w  yciira  and  a 
linlf,  viaitml  every  n(;(«ail>lc  sen  and  ocean, 
traversing  a  diBlnnct^  of  nearly  sixty-nine  thoii> 
"and  milc!*.  Thive  biindrctl  and  sixty -two 
obscniog-slstioDS  wore  estnblislied  at  aea, 
and  over  flv«  hundred  de*p-sea  lioundingit 
made,  — n  wonderHil  record  of  liiduatry,  when 
it  is  remembered  how  many  weeks  were  neci-s- 
sarily  spent  at  coaltng-ittations.  nnd  when  we 
t^ke  into  account  the  fad  Mint  the  prcsenl 
methods  of  rapid  work  hy  means  of  thiu-wire 
dredgu-ro[)GM  hod  not  then  i^oinc  into  use,  and 
llint  u  dnil^i'-hanl  from  a  depth  of  two  thou- 
sand to  twetily-live  htiiidri'd  fathoms,  which  the 
Itlnkc  or  tli«  AlbutrosH  now  easily  oomplelea  in 
four  or  five  hotirs.  took  an  entire  day  of  the 
Challenger's  Itmc. 

The  collections,  wh«n  Anally  assembled  at 
Shccrness,  a(l«r  the  retura  of  tlie  iJiip,  were 
contained  in  2,270  jars,  1,74!)  Iwillles,  1.860 
glass  tubes,  and  17li  tin  cosea  of  nieoholics, 
with  23  casks  of  8[>ccinions  in  hrinc,  .ind  ISO 
tin  cas«s  of  dried  it|>ecimens,  besides  large 
quantiti4:a  of  material  already  sfiiit  home  from 
lleriniida,  Halifax,  Capetown,  Sydney,  Hong 
Kong,  and  .lapun. 

The  Challenger  long  ago  resumed  her  bur- 
barie  function  as  an  engino  of  war.  Her  tmwla 
and  dredges,  battered  and  torn,  bangnixin  the 
stair-tails  in  the  3luseum  of  naval  architecture 
in  South  Kensington.    Tlieir  ithnr*  in  the  work 
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>8  done,  but  the  coUoctions  iirc  onlv  noir  bf^in- 
niDg  to  vU-ti)  11)1  tilt;  trensurv*  of  Tuci  whicti 
the>'  cotitiiin.  The  firel  of  Ihc  final  rvporU  np- 
pcaretJ  in  ISSO:  iind  dow  ten  mansiTG  quarto 
volumes,  crowded  with  sumptuous  lilhograplied 
plates,  have  l>cca  priuted.  eight  of  these  in  the 
natural  history  series,  two  in  the  '  narrative.' 
wbieli  includes  also  the  results  of  Uie  physical 
observations.  The  completion  of  the  entire  se- 
ries is  ijromised  for  1887.  but  it  can  aafely  be 
(iredioted  that  the  lust  of  tlie  row  of  twenty 
rolunm  wilt  dca  be  plnov<l  upon  our  Imok- 
•belvec  htttoK  1890.  I'rcliminarj-  n;|)Orl«  have 
appeared  to  the  number  of  at  leiut  thrct-  hun- 
dred :  and,  since  it  has  been  decided  that  the 


ttic  suhttequent  important  explorations  bv  Nor- 
way, Swciien,  and  Gennany,  and  the  vxpedl* 
tionx  of  the  Italian  W&sliingtOD  bimJ  Violaute. 
till'  French  Travailleur  and  Talisman,  the  Dutch 
Willcm  Barents,  and  the  jVmnHean  Blake,  Fiah 
Hawk,  and  Aibmtross,  wouli)  not  all  have  been 
carried  on  by  grant*  (Vom  public  irea»uri«M. 
n'hat  the  several  governments  might  have  dono 
in  fitting  out  ships,  it  Is  impossible  for  us  to 
know.  No  one  can  question,  however,  that 
iiaturallats  tn  all  countries  have  been  inspired 
and  nliniutaled  in  a  most  salutary  way  by  the 
action  of  the  Britinh  government  In  publishing 
every  half-yuar  onis  of  these  sumptnoualy 
printed  Challenger  volumes. — t-ach  a  eoUec- 


riTT  ■'ifm.KH.'tit- 


biologica]  section  of  the  British  association  Is 
to  devote  it«  alleiilion  at  the  Iklotiti-eal  meet- 
il^  almo«t  cxcluiiively  to  i>o1i^ic  life,  we  may 
expect  a  large  addition  to  the  Challenger  bib- 
liography during  the  present  year. 

The  Challenger  expedition  was  planned  and 
executed  solely  in  the  interest  of  pure  science, 
no  utilitarian  aims  haiHng  ever  been  considered 
in  its  organization  :  it  was  the  direct  outgrowth 
of  the  previous  expeditions  of  the  Lightning 
and  tlie  I'urnipine,  inspired  and  conducted  by 
farpi-nter.  Ciwyii  Jeffreys,  and  Wyville  Thom- 
son. The  action  of  the  British  admiralty  had, 
in  consequence,  a  particularly  salutary  effect 
upon  the  policy  of  other  nations  ;  for  it  U  highly 
probable,  that.  Itad  there  been  no  Challenger, 


Lion  of  moo<^^plis  Ttova  the  tuuids  of  ma.-(Ier- 
norknien  in  natural  hiatorv,  not  English  only. 
but  American,  Soandinavian,  Dutch,  Fivndi, 
itnd  Italian. 

The  history  of  the  expedition,  and  tJio  gcii> 
eml  nature  of  its  discoverioa,  were  loi^  ngo 
published  to  the  world  through  Sir  ^Vy%illc 
Thomson's  •  The  Atlantic,' '  Professor  Aloee- 
ley's  '  Notes.'  *  a  work  which  should  stand  al- 
ways on  tlie  same  shelf  with  Darwin's  'Voyage 
of  a  naturalist.'  Lord  (Jcorge  Campbell's  'Log 
lettera  from  Uie  Challenger'  (London,   I8?fi). 

■  Tfa*  isjFH^  ft  tlm  OhnKmKFr.  —  lliu  ADidUc:  k  prvtlml 
lunt  tsomiiK  ot  ihr  viplnrlns  lovuc  ol  H.U.S,  OhallaBaai. 
irl.    3  mil.    r. 

•  Svtrm  bf  I  niiuniliat  qu  it»  ClMllrngrr,  Laaim,  Wi. 
mip.   r. 
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Ktiglnecr  Spr>''s  llliisU-aU'd  Journal  in  folio, 
witli  !ts  huudretts  of  gi-nph!e  skctchf^a  of 
scciivry  and  iaddciil.'  iiiid  .Mr,  .1,  .1.  Willi's 
tiuggi:Slivc  litlli;  Ixwks.  '  Tiiiilav-c-i'  ftrxl  •  \L 
Michor.' 

Tlio  filisWncnItOMfd  work,  lieing  ncini-olii- 
cisl  in  cbiir.'tcUT,  ba.*  been  mailc  Ibc  sutijoct 
of  much  criticiem,  on  nccouni  of  the  loosr 
and  inaouiiralf  way  id  which  inaay  of  tlie  tll^- 
oovcrieaare  nimounoed.  It  is.  in  fact,  arepridt 
of  a  »erii»  of  lelHrrs  to  Oooil  word«,  a  fanail  \- 
iiingn/ine.  whldi  were  wHttca  by  Uie  dirertor 
diiriiiji  till-  latter  ))urt  of  lite  loyage  to  salieCj' 


abo  been  severely  criticise*!  for  bU  policy  in 
wltlibotdlng  the  coUecliona  IVom  the  Dntiah 
mu^eiini.  eatabllaliliig  ttie  oJHce  of  tbe  expedi- 
tion III  Eilinbiirgli.  anil  i-efiising  to  aak  the 
dtroct  (■u-(HH-riitiim  of  liie  nutliorltlos  of  the 
BriliHti  niUNCniii  in  working  (ip  hi«  n-stilts.  It 
tn  ijiiiti-  |ii-oliubIe,  to  l)V  ^irv,  llinl  n  certain 
iimonnt  of  additional  »iii)port  migiit  linvo  lic*'n 
stained  by  piiiHiiing  a  ditfcrcnt  (wliry.  but  it  is 
difHciilt  to  imagine  whence  it  would  have  come. 
Tlie  liritiBli  uiuwtim,  like  ow  own  National 
mntienm.  ia  the  legal  and  proper  place  of  d«- 
[josit  for  go\cnnaeDt   colteclioim  which  hnvo 
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public  cutioaiiy  as  to  what  liiul  been  done  din- 
ing its  beginning.  U'bile  it  is  nudotiblMlIy 
open  to  vrliicisiu.  it  ia  probably  as  seliolarly  a 
pics^f  of  nork  aa  raoat  landameu  would  luive 
)<ccn  able  to  acoomptlsli  in  the  mldat  of  thu  <Ir- 
pnssing  inllin>nc«a  of  sblp-ltfe;  and  il  ia  go 
mucfa  more  Niilinfactory  tiian  any  other  otHcinl 
att«mptant  narrali\f«  which  bavn  yet  appeared 
in  connection  with  Mjinilar  expeditions,  that 
one  cannot  help  n^irttiiig  that  ttie  Faciftc 
irna  not  H'ritten  up  by  the  o-itnc  hand  and  in 
tii«  same  manner.     Sir  Wyville  Itiomson  bAS 

>  Tlir  •iiil«r  iir  tor  Mxlniy'ii  »lii|i  Oatli'mac.    l-nnilnn.  li;«. 


Iwen  worked  up  and  reiK>rt4Hl  uiion.  and  lli« 
('tinllen|t«r  colk-<;tlons  nro  gradually  Iwing  aeul 
t.hcrn.  The  diit-Mor  of  ilie  exjKilttioD  was, 
however,  belter  fitloil,  both  tbrongh  cxporienoe 
and  inU-rc>at,  to  administer  upon  tlie  collections 
brought  together  by  hia  staff,  than  the  oDlecrs 
of  the  nainml  history  section  of  the  Itrlliiiti 
innseuin,  no  matter  how  much  they  may  hure 
excelleil  hlni  as  masters  of  special  biauehv:<  of 
work.  Then,  too.  these  men  were  already  so 
overburdened  with  oltleial  routine  lliul  tJiey 
coold  not  have  given  the  promliMnoe  to  the 
Clialleiigrr   work   which   it   for   the  time  de- 
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R«n,'ed.  Tlie  [wlicy  liitd  ilovm  by  l*rorc9»or 
Thomson,  wlii>n  ailUtl  ii|Kin  bj'  tlic  mlminJty 
U>  |>ro)KiHR  n  plnti  Tor  the  disposnl  of  Iho  Chal- 
lenger col Irrt ions,  Wiis  in  pnociplo  exaelly  con- 
sUtcnt  witli  that  for  mnny  ^cnrs  piii'^iicd  by 
oiir  government  geological  survej',  Sali-commbi- 
BJon.  and  h«reau  of  ethnology.  In  ri-lation  to  the 
national  musetini.  though  iLe  ln^aA*  ut'  theae 
organizations  genonitl,^'  llnil  it  iiioi-il-  c»i)\  etilecl 
to  u»e  the  oiganizntioii  of  Ibi-  tiiunuiiiii  to  fucili- 
tat«  the  lulrnintslrution  of  thoir  own  n-ork. 

A  mnch  muri-.  Mcnuiin  cotiifilaint  baM  been 
ba«<-<l  iiiKjn  till*  (Kilit^y  of  Uie  dlrccrtor  in  diiim- 
ing  n  right  to  control  the  results  of  the  Btndtca 
of  his  9««ist.tnts  ibiring  the  voyage,  and  to 
itiinoiitice  their  discoverie§  in  his  otllcial  capa- 
city, without  giving  L-redit  to  tlie  obsei'vers. 
It  is,  of  «iurae,  impossible  to  say  to  what  estviit 
this  (Kilicy  w&s  put  In  prnctlce :  but  It  lit  ccrljiin 
that  the  effldeooy  of  tlic  stuff  was  to  moidi^vx  tent 
impaired  by  It.  nnd  tbul  KninL-  of  Lli«^  men  fi-lt 
calletl  ugioii  to  iM'otrot  thciiiiu?lv<.'s  by  writing 
their  Jotinial.i  in  languages  iinlcDOwn  to  the 
diruolor.  'riio  subject  hn?,  of  course,  luid  no 
public  discussion  in  KiiglamI,  and  is  referred  to 
ill  this  review  simply  on  aecount  of  the  general 
priiiciplc  involved,  which  lias  already  affeot«d 
llic  cffloiency  of  many  institutions  and  expedi- 
tions in  tb«  United  States.  For  the  benefit 
botti  of  science  and  of  lh^  workers  in  sdencc.  it 
is  exceedingly  iiiiportanl  that  there  silionhl  be 
established  Mmu:  exaet  nmti-TStn tiding  of  wbHl 
eons4itute.i  literary  or  scientific  pro|M'rty,  and 
how  much  vonlrol  over  the  results  of  the  bihors 
of  b!it  |iupils  or  nsflistants  a  tciurher  or  diiector 
justly  may  exert. 

Whatever  may  have  been  tbe  obstacles  to 
the  success  of  the  expedition,  ita  final  resulu 
cnnnol  fail  to  be  Batlafaotory  to  every  one  who 
•xaiDiiies  them.  Tlie  higbeal  praise  Is  due  to 
tbe  lale  Sir  WyviUe  Thomson,  by  whom  it  was 
organized  ami  so  successfully  curried  on.  The 
liberal  ajiirit  wiih  which  he  invoked  the  co- 
operation of  foreijtn  upeeiulisls  was  one  of  the 
mauy  noteworthy  features  of  his  iiilmiiiistration. 
Since  his  dvalh,  in  March,  18«J.  the  adminis- 
tration has  bi'cn  iKlniimbly  caiTie*!  od  by  Sir. 
John  Murray,  who  was  I'rofcssor  Thomson's 
Drat  nssistani  in  natural  history  fWim  the  very 
«Urt. 

As  has  been  already  slated,  eight  volumes 
of  zoological  reports  have  already  a|ipearcd. 
These  contain  tbe  zoiiloglcal  monographs  up  to 
No.  xxlv.,  thirty  more  still  remaining  to  be 
published,  together  with  two  botanical  reports, 
several  cuncluding  partjt  of  papers  already 
begun,  and  Ttlr.  Slitrray's  (inal  sinnmar}*  of 
results.     In  disctissing  the  publications  of  the 


expedition,  the  inooogrBpIis  will  he  taken  up  in 
systematic  svtiueiice.  'Iticir  present  urtlvr  is 
arbitrary  and  tcm|>orar)-,  it  being  understood 
thnt  this  will  be  abandoned  in  the  flnal  arrange- 
ment and  combinations  of  the  volumes  of  tbe 
report. 

Tbe  mammal  collections  were  assigned  to 
Pi-ofcssor  ^Villiam  Turner  of  the  Crnivi-rsity 
of  F>ltnburgli,  whose  patwr  utHMi  the  human 
crania  is  aitnouiiced  to  be  nearly  ready,  but 
whose  linat  report  on  tbe  marine  mammalia 
will,  it  i*  feared,  lie  long  detayeit.  An  Susial- 
mcnloftlic  bitl«r  is,  however,  aln-adv  intyiK-. 
in  the  form  of  a  report  upon  the  ^lones  of 
Cwlacea  (vol,  i..  43  p.,  3  pi.).  This  paper  is 
a  cnrious  illustration  of  bow  many  im|K>rlnnl 
facta  may  be  derived  from  the  study  of  a  col- 
lection of  objects  of  the  moat  he  teiiagc neons 
and  misoellaneous  character,  such  as  the  seiies 
of  whale-bones  gathered  by  such  an  t-xpeditlou 
must  neecssarily  be.  The  <Ieacrii>tions  of  tbe 
skeletons  of  Meaoplodon  Layonli.  an<I  other 
whub:s  oblatncil  at  tbe  stiorc-slations.  ai'C  valu- 
able  to  the  cetologtst ;  but  the  gn«iU'St  interest 
is  in  the  account  of  the  hundredi«  of  st'iuirntu 
boiios  <Ircdgetl  from  the  abjssid  ilcplhs.  At 
one  station  in  tbe  middle  of  the  South  t'acific, 
at  '2,335  fathoms,  there  were  obtained  about 
ninety  tympanic  bullae,  aa  well  as  numerous 
other  car-bones,  xht  remains  of  nearly  as  mauy 
individual  whalea,  moHt  of  Uieni  xlpbiolds. 
Prom  the  evidcnecof  suuh  fragments.  Professor 
Turner  conehidcs  that  the  genus  .Mesoplodon  is 
pKrlieularly  ubiinilatit  in  the  Soutlt  I'adfie,  and 
Ziphius  in  the  ^oiilh  Atlantic,  thotigh  but  few 
of  Ihese  animals  have  bccu  oljservct  in  tliose 
reyions.  Strange  as  it  may  seem,  there  were 
found  no  bones  of  the  s|>crm.wli.ilc,  so  abnn- 
dant  in  all  the  waters  traversed  by  the  ship. 
In  the  locnlities  where  bones  were  found.  — 
none  of  which,  it  may  bo  noted,  were  north 
of  the  equator,  — the  de]>os[t  at  the  bottom  was 
a  red  clay,  containing,  besides  the  earbones. 
mHuy  hundreds  of  sharks'  teeth.  l>etoiiging 
to  the  genera  Carcbnrodus.  Oxyrbliui.  and 
I.nmna,  and  sppurcnlly  to  extinct  specie*. 
The  (|iicstion  naturally  arises,  whcliier  Uie  as- 
sociated eclaeean  remains  belong  to  recent  or 
extinct  s|)ccies.  The  occurrence  of  the  teclh 
of  tertiary  sharks.  lying  so  loosely  u|>on  Ihe 
boltom  that  they  may  be  scraped  up  i>y  iho 
dredge,  indicates  to  the  writer  of  this  renew 
that  tertiary  sharks  have  probably  existed  in 
tliese  waters  within  i^mpHratively  recent  times, 
and  that  the  ear-bonot.  which  cannot  be  re- 
ffrntl  to  living  species  ulruady  known,  in  all 
likelihood  belong  to  living  specie*  of  wlialea 
not  yet  discovered.     That  interesting  goucr- 
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alizfld  typo  o{  sclncbiHii  Tmm  Japun  rcccnily 
niiDotiiic^'l  by  (carman  under  tlic  iwmc  Ciibrav- 
do^elacliH?  is  but  one  of  tho  mniiy  signs  tliAt 
our  knowledge  of  pctagio  and  »b\-s85  lire  is 
fttill  verj-  incomptotc. 

Prof.  D.  J.  CuiininRliaDi  of  the  Royal  col- 
lege of  ftiir^cona.  Iflnnd.  conlribiiies  an  essay 
upOD  the  aimloiny  of  corUiii  inaraiij>inU  and 
upon  thn  muininaliiin  pti  (vol.  v..  \'J2  p..  13 
pi.).  The  firKl.  ])iirl  of  llii*  [ispitr  is  dctKirip' 
live,  ami  dcrotwl  Ui  Tliybifiiie,  ('it!M3iw,  and 
i'hascDgnIo;  but  iUt  pivpn ration  lol  1»  » 
genernl  invcsUgation  of  l.bc  foot  of  mfimmati>, 
involving  tlic  dissection  of  forty-livo  species 
distrilmted  through  all  llie  orders.  Professor 
Cunnlngbam's  cooelnsioas  as  to  the  relations 
of  the  iiitrlusie  musclea  aud  nerves  of  tho  pes 
Id  dliferent  ^eoera  are  of  giisai  interest,  but, 
hoiiiji  inen-ly  inddental  to  the  iturk  of  tbe 
Cbullfiiger.  mii^l  bi-  jiasM-d  by  with  simple 
iniriition. 

Vol.  ii.  is  ehtnfly  ilt!Vol«^il  to  (lit'  r(.'[)Oi't  on 
birii^.  ithich  is  thv  eighth  in  th<-  i:0'>lo)dcsl 
wrir*.  This  is  n  coniptninf!  |iapcr  in  ihir. 
tccn  parts,  prcparcil  by  the  stnndnnl  Itrilish 
authorities.  Sclatpr,  Salvin,  Saunders.  Forbes, 
Tireeddalc,  and  Uarrod:  one  pni>er  being  also 
supplied  by  .Salvador!  of  Tnrio,  nn<l  one  by 
F!ns«h  of  Bremen.  The  report  on  the  anatomy 
of  tlie  petrels  (Tnbinares).  by  the  late  W.  A. 
Forbes  (vol,  iv,.  CI  p..  7  pi.).  Is  important  us 
throwiu;{  uuich  new  light  on  the  elaa^flcatlon 
of  tlu-it!  remarkable  liirda.  It  U  hn^ctl  n|>on 
Oi»Ili^ctiuiidi  fitwi  the  ^l<iri-_<  of  the  mxllogicjd 
soi-iely  and  the  U.S.  n.-Ll.ioiial  iniiM'nm  ax  vivU 
M  of  tilt;  CImltcngiir.  Tho  ulllnitirit  of  the 
pclivlsare  uliown  to  be  wilb  the  SteganoptMla 
and  the  storks  and  herons,  rather  than  with 
the  gulls.  The  most  extensive  annlomic-al 
monograph  is  that  of  the  penguins,  by  Professor 
Morriaoo  Watson  of  Uirens  college.  Mauchos- 
l«r,  of  which  ibc  flrat  pact  has  been  printed 
(vol.  vU.,  2J4  p.,  19  pi.).  The  publication  of 
tl>e  soeond  part  will  complete  ihcornilbologlcal 
work  of  tile  expedition.  This  ewiny  ia  foil  of 
[uler»t  to  the  general  n-ader  a.i  wi'tl  a«  to 
the  onittholotn!«t ;  vinee,  although  ntnietural 
minntiiie  arc  fnlly  discii««ed.  each  ilcl.iil  i* 
brightened  by  some  alhision  to  fnni-tion, 
origin,  or  habit.  'Ihe ooneliisions of  I'tofessnr 
Watson,  conwruing  the  nillDities  of  the 
Spheniseidae  to  each  other  aa<l  to  oilier  birds, 
are  wonhy  of  much  fuller  discussion.  Many 
and  apprt'oiativo  allusions  ai-e  made  to  Dr. 
Elliott  (flies'  monograph  of  the  Spheuisctdae. 
wlildt  ia  fre(|nentl,v  qnote<I. 

Profeftior  W.  Kitchen  Patkcr'n  i-eport  on  tlic 
duvelopment  uf  Ihe  green  turtle  (vol.  i..  ,'il^p., 


13  pi.)  ia  an  cxnredingly  weighty  oontribution 
to  morphology,  .nnil  eoni-lurie^  with  .i  page  »f 
most  snggcstivo  gene ralixat ions  n|>on  the  phy- 
logeny  of  the  Chelonia  and  Iteptilia.  This 
investigation  was  based  upon  a  series  of  embryos 
obtained  at  Ascension  Island,  in  eouiplinnoe 
with  Professor  I'arker's  partictilar  request,  aoA 
U  one  of  the  most  imi>ortant  of  the  side  fssnca 
of  th«  exjiedllioii. 

IJr,  Albert  Gijnther's  report  on  the  shon- 
lithe.t  (vol.  i..  f<2  p.,  .12  pi.)  oonlaina  the  iden- 
itficaltonM  of  fourteen  hiindrud  niiedmens,  rep- 
resenting live  hnndrud  and  twenty  sjiwica.  of 
which  ninety-four  were  new.  It  eousint*  nf  a 
series  of  fannal  nnd  regional  lists,  «omo  of 
which,  particularly  those  for  remote  oceanic 
islands,  cover  llclds  hitherto  unexplored  by 
iehthyulogists :  sueh  as  St.  Paul's  Rocks.  As- 
ceunton,  Kei^uelou  Island,  and  Jnan  Pernan- 
ileK,  and  al»o  Magellan  Straits  and  the  Arafura 
Si:a.  Tho  xytiteuinlie  arrangement  is  all  that 
<!an  lie  <lc»ircd  r  il  in  to  be  i-egretted,  however, 
that  the  author  haa  been  .tatt^itied  to  publish  mwh 
brief  and  cursory  diagnoieii,  and  that  he  glvca 
no  tables  of  proportional  tnciwirements.  thus 
causing  serious  embarr.issmenl  to  stinlenta 
who  have  no  access  to  his  types.  The  reiwrt 
upon  dee])-sca  tlshes  by  the  saioe  author,  at 
one  time  announced  for  vol.  iii.,  is  now  so  far 
down  upon  the  olllclal  list  of  '  memoirs  to  fol- 
low in  subsequent  yeais.'  that  it  is  not  likely 
to  come  to  vien-  for  a  long  time.  This  i^  all 
the  mon-  to  hi-  ri'xreltfti,  slm*  the  ViHlvsa  ot 
tin;  aliyssal  region  are  more  pectiliur.  aiwl  more 
gener.illy  instrui.'iive.  than  jM-rhnjis  the  inembMM 
ofany  other  group.  Much  un»|ititieit  mnt^'rial 
in  Italy,  France,  .\ustna.  and  ,\nierira.  is  being 
held  until  these  eolleclioni,  now  eight  years  in 
tlie  author's  hands,  can  be  made  known  to  the 
public.  The  preliminary  descriptions  pub- 
Ibhed  in  ISTS  are  so  meagre  as  to  be  nearly 
uselcAa  to  any  one  except  their  author ;  aud  the 
type  specimens  themselves  will,  of  courH«,  be 
inaeeetuible  for  comparison  until  tbe  final  re- 
port in  in  type.  Dr.  Cilnlher's  mucokss  In 
re-organizing  the  natural  hi.'<tory  sei-Iion  of  the 
British  museum  has  been  very  gn-at,  yet  it 
seems  unfortunate  that  .iilminiKtmtivc  work 
should  so  entirely  monopolize  the  time  of  SO 
eminent  an  ichthvolo"ist. 


I 


RAIN  IN  liEtGlUU. 

l.a  plaU  en  lleliiigat.  Vnr  A.  Laxcastkr.  Bntx- 
elle*.  Wiijir;, "l«S4-  LKxIraot  (twii  the  Annuair« 
ilol'Obwrvat'jiieroynlde  itrmellnt.]    II. 1  p.  IS". 

The  completion  of  a  flny-^-cars  wrirs  of  un- 
interrupted ol>servations  of  rainfall  at  Urussela 
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is  taken  !>>'  Lancsalor  na  a  fitting  ocoiiMtoa  Tor 
the  itrepnralioii  of  a  neat  cotnj)ci>diuin  of  rnin- 
I'econla  Tor  nil  lk'l>;;iii[n.  'I'Ijo  longer  scries, 
besides  Iti'usiiola.  are  rortj-thice  jenrs  at 
Ghent,  tliirlv-livt-  al  I.U'ge,  Iwoiityllirce  for 
()*li-iiile,  and  Iwi-iity  fi)r  (.ui  Waleilfs.  Tlie 
eiitim  list,  iircjiariil  for  the  i-ml  of  |Htt2,  oou- 
tii'iu*  one  liuii'Iroil  nnil  ln*onty-No>vii  !iiaTioii3. 
(vitli  lui  nvcrngi'  rcvortl  of  four  utid  »  Imlf 
years;  btit  of  theso,  thirty- eight  nre  for  only 
one  year,  and  sixty  ai-e  for  two  yc!ir»  or  K-n*. 
At  present  Uie  ohserv.atory  rocetvcH  the  it- 
sults  attainod  at  over  two  hundred  stxtions. 
The  ehlef  gi>i>eral  conclnsiona.  irhicb.  unforlii- 
Dftt«ly,  are  not  shown  either  by  maj)  or  dia- 
gram, nre  n*  full<iw<(:  alon^  the  littoral  low- 
land.s  an  nnnuni  fall  of  about  (i'lO  niltrunt-tres, 
riaing  to  a  in.ivimiini  in  the  hijjhl.indii  of  llie 
Anli-nni'Ti  (altitndi'  about  4'in  mrlri-.'")  of  from 
£!()(}  U>  1.11)0  niillinictrrK.  i-'or  lxri-2,  rain  and 
altitude  of  stnljou  are  Uma  related  :  — 


BcLo*  10  m. 
»  to  im   "  . 


.    Kttnm. 
.    «5S   - 


two  w  WO  ni. 


-  1 ,139  mm . 


According  to  itr»«onfl.  the  ratios  are,  wint^^r, 
lUfl;  »{>ritii!.  'X>:  hnmtniT,  129;  ntitninn,  II'J. 
Along  the  const  the  masimum  is  in  nntnmu  : 
in  llio  interior,  it  i»  in  snmnier.  Heavy  mills 
oc«iir  chicflv  in  t[i«  Bummer.  In  Itni^Nels. 
since  ISS3,  there  have  been  flisly-ninc  records 
of  i.i  to  fiO  uiUlimelrcs  of  ruin  la  a  day,  thirl>  - 
four  of  ihi'sv  Ix-inf;  in  Jnnt-,  July,  and  Aiigiist. 
A  K^neral  iiicreaMi  in  tlio  aunuat  rainrall  \» 
ans|H-cle(l  since  imOt,  llu:  uviilvntc  bvin^  m» 
follows :  — 


Ohinl 


ia»-M,  ns  mm. 

lsnM,ioo  - 
iu;-M,;t.-i  ■- 


atmtt    . 

IlniMirh  - 
U«tv.    . 


lMkn.HlaUB. 
1WS-I1.TTS    " 


w 


The  auii-s[>ot  eyclnAue*  not  find  strong  cou- 
flrmation  from  the  records  at  BruisKclH. 


tflnlmuin. 

HoUmnn. 

Mfhmnw. 

ura 

....  AM  Bim, 

inn  .       -   .  ;i(  nm. 

M  mm. 
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.    .    .    .lU    •• 
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II    " 

■HO 

,    .    ,    ,  (W    " 
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U    " 

tm 

....  an  " 
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m 

li                   1 
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The  littht  rolnrtK;  is  cliivlly  v.iUiable  as  bring- 
Ing  Ilic  older  records  up  to  lime,  and  prx-jMring 
for  future  work  with  tbc  greatly  increased 
numlK-r  of  stations  of  the  paat  fen  j  vars. 


A  NEW  ASTROSOMICAL  JOURNAL. 

I'-tJltl'H   aMwumiqve.  publu   wi«   If   autpiea   dt 

I'dmrralMrt  dt  I'arii.     Par  U.  F.  Tuskkami. 

Tome  i..  No.  l-,  Janriw.     rari*.  Oauikitr-VU- 

rart.  I&M.     61  p.     B'. 

TiiK  great  nnmber  of  now  obscni'a  lories  in 
Franco  now  beginning  active  work  Ims  ri'ii- 
dered  a  publication  of  this  character  a  news- 
sarj-  atlJHiict  of  tlic  labors  of  tlic  astronomers 
of  that  wmntry;  and  it  will  embrace  twodls- 
tiiiet  parta.  the  first  of  whidi  will  contain  the 
late  ohwi-vatlons  made  at  Xht:  Vrtavh  ohserva- 
torioii.  e]>lten>e lilies  of  planets  sikI  eoniiits,  and 
memoirs  uud  notices  relating  to  various  lopiua 
in  llieorrtivnl  and  praitiea!  astronomy.  The 
second  part  is  to  bo  di-voted  to  notices  of  current 
iMlrciiioinical  news,  ai»d  a  ritumi  of  tin-  chief 
licriodiwil  publications  and  of  memoirs.  Thia 
latter  featiiiv  is  n  ni<>»t  fortimnto  one,  and  will 
make  the  Bull'lin  a  desidvratiim  In  alt  obsoria- 
tories  and  wicntifie  libraries.  TIil'  special  |)eri- 
odirals  embraced  in  Ihe  rrv«e  of  the  January 
Bullflin  are  the  Montklg  notiow  of  the  lloyal 
Hstroiiomical  feociety,  TA*  obMrvulon).  the  Si- 
dereal messenger,  the  Jnwrfonn  jouraitl  of 
acience,  Copernicus,  and  the  AsfrttiuimlKhe 
ii'ict-ricfaeu.  The  first  psHt  of  the  sanii;  nom- 
ln-r  contains  a  brief  pajier  by  Tisseraiid,  oti  the 
theory  of  tlui  motion  of  the  small  planet  I'nllas, 
followed  by  ot>s(trraljons  of  the  satellites  of 
Jlai*  and  Neptune  by  the  Henrys,  of  the  comet 
I'ons-Hrooks  by  lligourdnn  and  FSrlgaud, — ail 
these  at  the  Paris  obscrvat/jry.  —  and  obeerva- 
lions  of  the  latter  ohjcet  by  'I'K-pted,  at  Alger  ; 
ephemerides  of  the  small  jilaiK-l*  Mnemosyne, 
Uiana.  Alcmcne.  and  Parthcnojar:  and  is  con- 
irltidcd  with  the  tlr^t  part  of  a  ija|>cr  by 
Sdiidhof  and  Boswil,  on  the  Into  retnrn  of 
the  comet  of  1812.  Apiwnded  to  the  January 
£u//etin.  un<ier  the  head  of  Vari'lf-t,  ant,  & 
pupi-r  on  Im  phinomhiea  cr^putcNlairfx,  by 
Un<l:iii;  the  cornels  and  planets  of  \KH:i,  by 
Ittgourdnn ;  and  Uie  new  obaervolorj"  of  Kio 
dc  la  I'lata. 

It  would  he  a  matter  of  tlic  greatest  interest 
to  those  engaged  in  new  and  original  ix-acarch. 
if  a  dejMrtment  relating  to  uiipubli^hitd  inves- 
ligationa  could  be  added  t"  the  IMlfUn.  Brief 
note«  tu  such  a  department,  relalini;  to  work 
alreaily  in  hand,  its  prt^ress  al  various  stajies, 
and  to  projected  research,  the  material  for 
which  may  be  in  process  of  accumulation  only, 
would  be  likely  to  lead  to  a  uioi-e  circctive 
and  happy  state  of  co-oiKraliou  among  astron- 
omers and  observatories  than  now  ci^isls. 

The  liulMin  astmnmnU}ve  Is  published  from 
the  presa  of  Ijaiilbier-Villars.  and  Is  gotten  up 
in  the  attractive  style,  and  with  that  good  tyiK>- 
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IVoL.  m.,  sro.  08. 


grnphic  lusto,  whivit  cbsrnvU-rixc  tlic  lioiisv  of 
tliia  imprimeur-ltbraire ;  anH,  Ucing  iindiT  tliu 
itniiM-dinte  cliai-«(>  of  so  cminenl  :iml  iil>l<;  an 
astronomer  a^  Tisecrand,  ve  vcnliirc  lo  prt-- 
dict  for  the  new  journal  aii  auapicions  fiiliir«. 


Ttsgci-and  will  hnve  as  collabonUeurt  Callan- 
dreaii  and  lli£oimlaii  of  the  Paris  i)liiiei-va- 
lor.v.  and  Uadaii ;  :iii<l  tlic  BatMin  is  cxin-c-ttfa 
to  lie  Issticd  licrcartei'  at  tliu  heglnning  of  pacli 
mtiutb. 


INTELLIQSNCE  FROM  AMERICAIf  SCIENTIFIC  STATIONS. 


GOVBBKMKNT   OBOAtflZATlONS. 

OM'ogla!  lantj. 
Pateetote  palte7t(ot'<ii]/.  —  Durint:  Man-b  llin  tiirvcy 
tamed  orer  lo  ibo  National  musL'iim  ilie  c»l1pct.1oii 
of  Devuniaii  fo>*iI>  rrom  the  F.urela  lUilricl  "t 
Nevada,  tt  Rtnbracr*  llie  Di^miian  fnuiin  of  ccntriLl 
Nftvoda,  ilcisiTilieil  1>y  Mr.  CbarlnH  D.  WaIcoii  Ii>  the 
paleoHloli^y  u(  tilt!  EuKka  dtslrlci,  excluaivp  nf  ihc 
Aclinozon Hixl  IlryoxoiL  II  coiiinliis 2,3(T  spei;iiii*n», 
iticludiiis  'Mi  »p(!i;li'»,  K!)  of  whlth  arc  Bracblapu<liL, 
it  I.aitiRlllbranchiaia,  40  Uafit«roiHMla,  II  Ptci^pod*, 
U  l>i<li»l(i|Kiila,  3  CruftUicm.  and  7  roM-llupoila. 

During  ilie  Inst  lleld-ccnxnii,  Mr.  C.  D.  Wakultknil 
fai«  aitlfiani*  *[viit  »omi>  lime  In  Uic  itudy  uf  ilie 
PoihiInri  localilii^a  tii  New  Yurh.  stiil  cnnRldrn>bl« 
coUeciioii'i  were  si-nc  in  lo  th«  vtBcv  ot  the  «iin'i'r. 
He  !■  now  ciigngcd  In  ili«  pre  I  Im  In  city  prcpii  ration 
ami  study  at  mniirlnt  Id  lltiii.linlR  iho  rLimbriiin 
fauhft  of  llin  iriiHod  Slali-s.  ll  Is  vory  dMlnible 
that  lar^  quautillei  u(  tiiattriiil  iliuuM  he  btniijtiil. 
together  front  all  llic  CambrliLn  grouii*;  and  tli« 
tarvry  would  hr.  glrul  to  ri-ccivp  rntlMlintift,  wltrther 
larso  or  tinall,  fr>ni  all  portion*  of  (he  counirr.  Car« 
ahnnid  be  taken  In  packing,  and  a  record  kept.  Coin 
retpoiulence  lia»  been  begun  wiih  nuiuuroua  col- 
lectori  in  Wlif  nimln.  In  ordrr  to  obtain  maicrial  frviu 
llie  Potiiilnm  graiip, 

Mmoivie  ji'ilr^ntoloni/.  —  Dr.  Ci  A.  Whllo,  In 
cliai^i;*'  "f  ihJFi  branch  of  paleontnloiiic  rMeareli,  lias 
lately  pn-parcil  ■  biitk'tJn  on  mrtotoic  [niiilt^  It  ia 
illiislritnl  nlili  nine  plalo),  and  ironlainn  three 
paper*  ili.'Vi>Ieil  i-v8|<«c[i<rely  u>  ibe  ine*niLnic  (o««ili  ■■( 
Almka,  Aikansaa.  and  Texas.  Ilyall's  new  jteuua, 
Endiroatocema,  It  dnc-rlbed  and  ilUislralrd  in  this 
bulletin.  Tlia  foiirtb  annnal  iniHin,  Hhkh  !■  juat 
about  being  iiaued.  contain!  a  |ia|>cr  of  fixly  pas^a, 
witli  furly-nlii«  plal««  of  illtutralicn.  entitled  "  A 
rvvienr  of  th«  toaiil  Oalrrldao  of  XorLh  America,  and 
a  ciMnparlaun  of  the  fotsil  with  ibe  living  fnnna." 

Dr.  White  U  inukinE  pr^limitiury  ttudle*  ot  fogaila 
from  tfae  PaeiBe  coaat,  preparatory  to  visiting  ibuL 
section  to  underlah«  »  apcclal  auidy  ot  ita  mcsoxoic 
■nd  contianlc  faunas. 

At  bilerraU  erer  aince  1880.  Dr.  While  baa  been 
eugaged  In  ilio  di-wriptlon of  tbc  moll uski  and  ecbla- 
od«rnis  <>t  tiie  creiaceoit*  formation  at  the  proitncp'S 
of  Set%\w,  Pcma^lhtlC(^  Babia.  and  Para,  In  Ursiil. 
The  eollMtloiia  were  made  by  the  tmtierial  geological 
aarvey  ot  Braill,  in  cbane  at  Cb.  Fmd.  Hartt.  Dr. 
0,  A,  Derby,  his  turnier  awtelant,  ia  in  cluin(«  of 
Uic  goologicol  dlvtnon  of  iho  Nattooal  muaetini  of 


Braxil.  under  ilicamplreiof  which  this  work  l»done. 
Tlie  »|i('cimen»  deseribfrt  include  82  specie*  "f  (-lion- 
chlfcrn,  in  of  Gti-Wroiiodii,  l»  Cephalopoda.  11  of 
fn;*li-wat<'r  fauna",  and  15  echinoderma.  Among 
Ibeiu  he  b««  cftaliJUhcil  four  new  genera.  The 
(peciniens  are  all  retaraUn  to  the  Neocoiolan  series, 
a*  ii  alio  a  [reib-waler  fauna  fporo  IJabia.  Oeacribed 
in  Ihi'  lanic  volume.  The  niiiiiUfcrlpt,  with  twenty, 
eight  iiiatlo  plaMii  of  illualratlDn  tu  ho  tilhngrapbrd, 
is  nuir  ready  tor  Iho  printer,  and  will  Ih-  piibli«hed 
in  Portuguese  In  the  .1rc/i(r'/»  nf  tlie  Itraiilian  na- 
tional muirnm.  U  ii  expectol  iliallhndeicriptionB, 
at  least,  will  .alio  lie publisheU  in Enjillsli.  Dr.  While 
llnds  thai  Ihi*  cmtacrous  fauna  la  (|Mile  unlike  any 
in  North  America,  bnl  uioro  like  that  of  southern 
India.  A  portion  of  the  siiecfniens  have  b«n  iden- 
tilled  with  ionie  dnscrlbed  by  Stulicika  In  the  '  l'»l«- 
ontotoifia  IndlcA.' 

Jlr.  J.  B.  Mai'COH,  Dr.  While's  aasUlant,  hat  been 
buiily  engaged  in  sorting  and  arnuiging  the  type 
kimclnii-ns  descrilied  by  Prof.  F.  B.  Meek  In  iJ.e 
varloii*  report*  of  Ilayden,  King,  and  olber  gnveru- 
nient  publlLallond.  Many  of  the  types  of  Conrad 
and  Wlilifleld  are  also  In  Ibe  collections  tliai  he  U 
armnglng. 

Mr.  I..  C.  Johnson.  «ho  is  in  Die  same  division,  is 
arranging  the  Urgecollectlons  of  fossils nuule  by  him 
iu  Ibe  (iulf  slates  laat  siiniiniir,  and  Is  preparing  geo- 
logical leciloni  liuni  bis  notes  taken  while  cotlMl- 
Ing  thesn  foulli. 

rfrfebrnle  paUoululoo!/.  —  Prof,  O.  C.  Marsli.  who 
ii  in  ebarge  of  this  dlri-lon.  rirporls  progrrM  in  the 
preparation  of  the  varioiu  menioln.  an<t  ilaies  ihat 
Held-work  which  began  In  Ai>rii  siatts  un-lirr  good 
auspices, careful prepnmlions  having  been  completed 
lo  place  ti>ur  iiavlie«  lt>  )l>e  ti«ld  r.arly  In  the  acaaoa, 
to  he  followeil  by  ollicrs  later. 

Pnieo-holdiij/.  — Among  the  eolleetlona  of  f>wsU 
plant*  Diadc  by  Prof.  L.  F.  Ward  from  the  Fort- 
Union  group  in  Ihit  upper  Ulaionrl  and  TelluwstoiM 
region,  a  number  of  new  apecim*ns  have  been  found, 
which  will  eventually  be  published  in  Protesaor 
Ward's  memoir  on  the  subjetL  ProfeSior  Ward  at 
present  is  engi^ed  on  Ibe  Introduction  tu  this  work, 
in  which  he  proposes  lo  reileir  tlMt  subject  of  i.alco- 
botany  from  the  historical,  geological,  and  biological 
Stand-poinl.  Tb*  work  of  Dgiuing  tile  types  from 
the  Fort-Ucioi)  collections  bat  been  coinmcnced,  and 
a  card-calalogiie  has  been  made  of  alt  ibo  »pccle«  of 
toull  pinnis  bi  the  National  muveuin,  which  remters 
ii  mncli  mor«  available  as  an  aid  ti>  research  than  It 
baa  ever  been  before. 


Mat  8,  IBM.] 


SCIENCE. 


583 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


ObtmiraJ  toditj.  WMhiEgtoB. 

AjitU  ti.  —  Tlinmis  TatIot  prMentnl  a  p*pi>r  upon 
oleotuancirlno,  buiier,  anil  liutivriii*.  in  wlilcli  he 
duBcrilwil  ihpIIiijiJb  for  llie  reuogiiilion  of  liniUilion- 
butter  by  mi^iins  of  The  tnicfD»copp,  [Milwijcopc,  and 
milpliurlc-acld  tniil.  Unitnr  Iho  inlcroKf^i'P?,  oteomar- 
^arliie  »tiowB  markeil  crytt&lliiation,  piiK  butur  I* 
perfectly  oven,  and  butturine  conWini  exceas  of  oily 
niKltcr.  With  nilphudi?  acid,  buiicrlne  sl^ci  n  jrol- 
lowlih  lliii,  which  puni^D  through  a  brownlih  ambnr 
to  a  tlnal  vandjk^bK>irn  color.  Oleomaniarine  fivn 
a  yellow  color,  which  gndiially  ilMpend  to  a  red  or 
critu'on.  With  btilt«r,  auliihurk  nc!d  produce*  a 
wbllUh  tlngr  at  flrit,  irhlcll  Koon  chnngra  lo  .1  lalltinti 
color,  but  iiBviT  iMvome*  vrlauO'U.  If  ilic  bmter  lia* 
IwcD  I'uloreil  with  anualtu,  tliu  culur  will  be  blu- 
iah  %nen  to  black  A  lint,  but  brlch-rcd  or  uJinon 
afterwanlt.  With  Ihit  polarlaropp  and  nrlcnlii^  plate, 
biiiinrlnn  rIvc^*  a  uiiir<>rni  plain  tliigc,  i'«<l  orgrnro, 
irhiiL'  ultfiiiutirij^i'iiif  l4  ditlingiiiHhvd   by  tliu  colors 

pruilucnl  by  fal  cijstali. Dr.  T.  M.  Chnlard  gara 

an  account  ol  a  mndined  pronrta  (or  the  fsliiD.illon 
or  alk.itlri  In  *llIr'Ate#,  which  It  l:a«>il  upon  Ueia- 
p«\'%  luetlKnl  of  ileoompoeitiou  iriili  biHuiuih  oiid«. 
0»«  part  of  the  pukcrixod  mineral.  Inlimati'ly  mixed 
wllh  two  parli  o(  binmiith  oxldr,  I*  h«al«d  to  rpdncai 
oi«r  a  llun*en  biimvr  for  al>i>ul  twenty  luiiiutca. 
The  ua>s  iatbfu  ilecouipUBiiJ  by  ttrong  byclrochtoric 
•cid:  Ui«  eiceMotacid  ii  ev.-iporatpi)  off;  the  diluted 
toliition  is  pmcripitalcd  by  nmmonla  and  animonln  car- 
bonate, and  blteriMl.  In  i.he  tlltrate  .'ire  liie  alkallc-* 
and  majniMla.  to  be  )«i>aral«d  by  Ibt'  usual  hmIIkh!. 

Th«  prowat  n  taaj  and  mpid. Mr.  E.  Ricbanis 

next  gave  loini?  nolci  on  the  spneJIic  gravity  of  milk 
and  wlicjr.     The  wlicy  teem*  to  be  more  coneiaiit  in 

tpecillc  LTiivity  Uian  tuilk. A.  K.  Knurr  and  11.  W. 

WlJey  dMcribed  the  manufacture  mid  Uic  of  very  tliin 
glaM  di*kc«  for  certain  purpoici  In  the  aiialyii*  of 
orgxknic  producta.  Tlio  dUheii  am  *o  tbln  and  tlgbt 
tiial  1h»y  mny  beiiulverizvil,  with  their  cunt«ut4,  pr^ 
tlminary  lo  thtr  cunibinalion  aualysii  o(  the  lalter. 
SCTonil  of  lliCM  were  made  before  the  aociety. 

Rilnnl  tdnot  ■nwlitiso,  Sulas  blul 

April  It, — Jir.  CliarlM  Butler  road  a  paper  on 
txpcrlmenla  npon  croas-bivMllng  ai  moths,  l.iui  July 
he  placed  a  toccnily  halchnl  r«nnl«  of  ('allii»ainla 
Prometbes  oui-door*  in  a  box  to  (ccuro  «»ru«  m«l«8 
of  the  Mm«  species,  but  cauuht  lU  male  C.  untiuiifera 
vlthin  an  liour  uf  the  time  of  the  flnt  expoiure. 
TLa  following  night  he  caught  fiTe  innro  wilb  a  new 
female,  and  tha  neit  nlgtit  only  i)n«,  and  no  C*.  Pro- 
nictliea.  He  noticed  tbe  Un  that  both  ol  these  *p«- 
clra  arc  not  found  about  the  vivarium  at  tlic  same 
dto*.  C.  Proincthea  cornea  in  the  aftrriKinn,  whi^n 
the  aun  is  ttlli  up :  C.  anKiilifna  come*  after  autit«t. 
Mr.  Bniice  of  Brockport  SHfi  that  a  ffiuitle  Saiida 
eeanotbi,  a  California  iipecivK  hatdivd  by  bim,  at- 
iractod  the  mole*  of  S.  Ccvropln  In  great  numbersL 


Mr.  Pilate  o(  Dayton.  O..  »Uie$  ttiat  lie  Itod  a  fnmalo 
S.  Cynthia  ont^oon  over  nighl.  In  OTi>«r  lo  obtain 
»orne  tfgp,  and  the  next  morning  found  her  aitnclied 
to  a  male  Si.  Cecropla.  Mr.  Cook  of  Lansing.  Mich., 
bod  a  female  S.  Cecropla  ilut  alincloil  a  score  or 
more  of  S.  Columbia. 

BociMy  of  aria  HtnubOMtU  tutltirl*  ef  MiuolDCT- 
Aiirit  10.  —  Mr.  Thomas  Pray,  jiin..  spoke  im 
111*  »iiljj(>ci  of  the  coHon-nbre  \nd  its  struciiira,  as 
■hown  by  the  microscope.  A  pbolognipli  was  shown 
of  a  uliilk  carrying  two  hundred  and  Iwerity-flve 
rL|ii.'iied  bolls:  »nd  ll  was  slated,  tliatby  tlie  melliod 
lalelypiHctlwd,  of  developing  this  variety  by  carefully 
■electing  tlie  seed*  of  the  beat  bolls,  and  planting  tlieuj 
opart  from  otlier*.  and  continuing  ihit  procea  during 
eevenkl  year*,  It  had  been  coacluiStdy  proved  that 
it  wan  perfectly  pouible  to  bring  the  yield  of  lowland 
cotton  uji  to  three  balea  per  acre,  with  proper  fertlli- 
aalion  and  favorable  sewun;  whereas,  at  preient.  a 
yield  ot  one  bale  per  acre  is  very  large,  the  average 
being  i"s  tliau  </iie  bale  to  two  acres.  In  the  method 
of  ginning  at  present  prACti»ed.  the  secilt  of  all  liia 
different  varieties  of  cotton  ginned  are  indiicrinii- 
nately  mSxeil ;  and  the  planter  who  brings  his  cotton 
to  the  gin,  though  lucvivhig  the  tanio  coiiun  back 
iifialn,  gets,  for  every  bale  ginneit,  a  cerUlii  iininbtrr 
of  bushels  of  ibis  miscellnneous  inixlun-of  dillrrent 
seeds,  [ram  whicb  his  next  year's  cro|)  is  planted. 
Ko  poSns  whatever  have  been  taken  to  develop  good 
varieties  o(  cotton,  or  to  increase  the  yield  per  acre 
I)y  a  pruceu  of  selection,  except  in  rare  caws  within 
M  lew  year*.  A  numlier  of  [tholo- micrographs  of 
tx>tUin-flbrea  oera  shown,  exhibiting  their  pccutlnrl- 
tlos  of  atraclure.  The  fibre  is  a  wide  or  flat  cytiinler, 
-nlthalhlckcningnt  the  edgei,  and  thin  In  the  eenlr«, 
lu  ixted  into  A  spiral.  Tbc  coloring -matter  Is  oily  or 
ruinous,  and,  in  drying,  is  deposited  on  Ibc  edges  of 
little  pockets  occutiing  along  the  Rbte.  Tlie  better 
the  dbro.  the  more  perfect  its  tpirality.  and  tlie  more 
regular  ill  shape  and  in  position  are  ibescoilydepoilta. 
Wrinkles  are  alKi  foniied  in  the  (Ibrn  when  diylrig, 
becoming  most  marked  iu  the  perfectly  matured  <Try 
llhre,  thus  afloriling  another  teat  of  good  cotton. 
Tiie  hick  of  spirality  prevents  the  Bbre  troin  bvlng 
twisted  with  others  In  >ucli  a  way  as  lo  Iiecoine 
Intlni.ilely  engaged  with  them.  An  illiinlmlion  vas 
tliown  of  the  collon  after  it  had  passed  tbrougli  the 
^uw-|tin,  clrarly  showing  that  theflbres  had  liren  lorn 
apart,  the  ends  i>ljowlng  plainly  the  niutilHtiou  by 
the  saw-teeth.  The  speaker  referred  to  the  fault* 
of  the  present  methods  of  glniUng,  and  pointed  out 
tlie  direcTJoiis  tor  linpmvpinenl.  An  illiuifsilon  was 
alto  showu  ot  cotton,  after  iiaMtni;  the  railway  head, 
which  is  Buppuaed  to  make  the  lilir^n  parallel :  where- 
as such  Is  by  no  means  the  case.  Ttie  spenkei'  urged 
Uie  lmpoit.incc  ol  examining  cotton  by  ilie  uiicn>> 
scope,  and  dwell  npon  the  ailvnniajie'i  which  inanu' 
facluring  corporation!  would  gatii  by  •electing  Uielr 
itock  in  this  tray. 
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NOTE  a  ASD  NEWS. 

Teb  [oUowiug  la  (lie  Hsi  of  »uliMeTlpUuti«  Mni  lo 
Uic  editor  of  Selence  tar  a  lorimirlal  Ulilct  jiiwtilicil 

Willi  tbl<  lumc  of  J»ACIIIU   IlARIIANDK,  to  tie  |>lnCCll 

Ml  iIh-  sid<_-  'it  »  •Hin  Ht  KiK-li«ltiwl,  ii^jir  FrHCiiu, 
Boliciiiiii:  Pfuloi-jr  Alpiieui  [lyall.  Uostoii.  810; 
I>r.  (r^rl  Runilnscr,  Ann  Arbor,  ill;  Jotin  Colli-tt. 
>tat«  ]Cti>log(i>U  InilLiiiapalii,  02;  Pnifi^Mnr  .lulc* 
Jlnrcou,  C'iuiibrid)(e,  H;  &.  H.  Scuddi^r,  Cunibciili:!.', 
tl'>:  nnA  Ihc  folloiritii:  from  g«ull«riiiiiii  L-u[iii<>cleil 
mltti  Iho  U.  S.  geulogk'iil  nuri'vf :  Major  J,  W.  Pow- 
ell, »3;  C.  D.  Walcoli,  Si;  Dr.  C.  A.  Wiiie.  «'.:  Or. 
A.  f.  l'««K.  SI:  tJ.  K.  (illlicrl.  W;  Cnpr.  C.  K.  Duc- 
U)ii.«l;  Prof.  T.  C.  CrjiimbcHlii,  M:  W.  J.  MiOoc, 
«S;  .l.B.JIareou.»3;  Prol.  U.S.  WjllinniB.Sl;  Vt»t. 
9.  ti.  Willluni,  $2;  S.  P.  Kininoii*,  62:  totnl,  tT2. 
A  ilnd  fur  173.0(1  Austrian  Ildrliik  wia  fomnnlnl. 
oa  MiMidar  Inat,  lu  Dr.  Antiiii  Fi'itech  of  tlw  PntK 
iiiD*ruin. 

—  Tbv  finl  number  of  Ihi!  ituUrlla  qf  Uwuaeha- 
arV»  MuJiiriU  JUitorir  lia*  uppt-sred.  The  coutoiila. 
uuf'>rtu[iati>l>',  ibow  iwi  jiinlllcaifnii  for  tit  oxlMniii'r, 
elllivr  Tot  llie  iiilorcsu  o(  tlic  iiiilnnd  lilKot;  of  Uas- 
■acLuiellK.  UT  as  3  nX-'onl  ot  work  iu  Ibe  Sl»lp  »xn.- 
^iiluiral  coltirgp,  whlcb  lis  circular  ili-cUrcil  l»  he  [U 
l«f'i  kih-'iHslI  <-l)ji'rt». 

—  Ttai^  Ji''i(niacA«  tittiiiifi  ot  A[iril  in  9tal*4  thHt 
Dr.  Kocb.  Ihi-  lioad  of  tbc  G«tiii>ii  ook-nUQo  I'oiiiiiilit- 
lion  tor  (hr  iiivcullgatloii  of  the  clinlm.  Iiai  tub- 
ulin*^ u  wviriiT.h  report,  dated  Calciiiia.  Miiii'li  4. 
It  mejiliom  Itie  ImporUiit  dlirwivery  tbal  Uin  tturiigt!- 
biuliu  ealJed  laiilw  bavc  proved  Ul«  lue^lly  liiuitw) 
MHt  of  chiikrn  itiferlion  and  coaimunlcatlon.  LUtl<T 
poDd»  or  *n  aiDpi.  »>'atlEred  orrr  oil  Bcng^  In  Ur]|ii! 
numbvrs.  tumiundcd  by  cattit)tv»,  (uniiali  lo  iliv 
dwcllera  uenr  them  lb«ir  u*ler^iupp1y,  and  are  usnl 
lor  varloiu  purpo»«*,  —  as  for  bailiint'.  clotb«-wn.ili- 
iiifC,  tor  dnanlng  doniutlc  utciiijjs,  and  atmi  (ai 
drink iiig-wal«T.  After  tlie  cominlMilori  (laxt  In  ^alii 
•»u;;bt  fur  Uiu  cIiol«ra  bacilliu  in  iiuiuvroiis  IrialH  tif 
iwdii,  Mwage.  ami  river  wal^r.  tti<--y  aru  discovered 
fur  the  tint  tlma  is  a  tank  lu  the  mldil  of  the  ehol- 
«n  dlfcUlct.  Since  the  la«t  ivpiin,  the  bodle«  of 
twenty  cliolera  victirat,  aiiJ  the  excreiuval*  cf  rletiii 
jwtlcnla,  li»ve  been  exuniiHsl.  Tbe  whole  number 
of  rata  •gmnlncd  In  Indm  now  MUMints  i«  forir- 
two  d««d  bodtM  sail  tweoty-elghi  pAtlenW.  TIi<:  l^t 
euei  batVIMM,  to  be  6ure,  ylelil«<l  ticii'  rvsiiJts.  Thvy 
reMinblc  ihc  uthen  in  every  |>atlicuUr.  especially  In 
rBfereact  to  the  bebarior  of  the  bncillL  In  Addition, 
ibere  are  silN  In  ptticr'**  InK^tlgatJonK  miicemlag 
till!  Inllueuce  of  v^rtou*  *nb8iaii«e»— a*  tabllinate. 
cuxtioliocid.aud  utber  dlaiufeclanU— on  the  d«vcl< 
updMint  ot  tbe  clioter*  bacilli  In  cultaTic>lluld*;  al»o 
conNralng  ibcir  bebftvtor  In  ^rbonlc  acid,  Hod 
depriVL'd  of  air.  Attemiiti  to  dlKXivvr  a  iMllnji  form 
of  tbe  InciDiu  v'fin?  alsn  continually  made.  Up  l<i 
Ilu  pfucnt  tini«,  nutliing  i>f  llie  kind  hu  bren  dl»- 
covared.  The  only  txixlbllily  of  getting  bacilli  capa- 
ble ot  livlnjc  a  longer  lime  la  to  )u«|i  (timi  (rofn 
drying,     lu  Itquldi  Ibey  ivniaiu  fur  weeka  eafiable  of 


daTclopmeiit,  and  every  tttlnu  Hcm*  lo  tudlcalc  Itiat 
only  In  a  moist  eondltlon  can  ihey  be  proviTed,  and 
llien  made  to  Ml  OD  bniuan  bodlrs.  Untotlunatcly, 
on  necount  of  the  wiinn  weutber,  •rlilcli  llilii  year 
bealnn  e^rly,  further  linfnti^suloni  on  thin  lubjort 
aitut  be  abandoned.   Ur.  Ivocbla  relaniloE'"  Korope, 

—  Tbo  lin-l  itei>cral  meeting  ot  the  Ilritiib  mtao- 
ciaiion  at  Montreiil  will  be  held  on  Wedi>o«dJiy, 
Aug.  ST,  nl  S  p.u.  preeiMly.  wlieu  I'tufoMor  Caylejr 
irili  reiigii  tlie  chair,  and  Profmor  Ibe  Klgbl  Hott. 
I>onl  Itiyli-igb,  pfeiident-eleet,  will  a.i«ume  tbe  pral- 
deiR'j,  and  lii'likiT  an  addreji.  On  Thurwliy  oreit- 
iiiS>  Auu-  iS.  in  S  P.M..  tlieru  will  bu  giT«n  a  aofrft; 
011  Friday  eveQlng,  Atig.  ^D,  nt  S.SO  p.m.,  a  ditcourw, 
by  Prof.  \V.  O.  Adarai;  on  Uonday  evening,  Sept. 
1,  .It  8.30  P.U.,  a  diK>>iiTT«  oD  'The  modern  mlcRi* 
Mupe  in  TutiearicliM  on  ilie  least  and  lon^M  forma 
of  life,'  by  tbe  Itcv.  W.  H.  Daltlngur:  on  Tufltday 
eviMiInit,  Sfpt.  2,  ni  ^  p.u.,  »  totrtt;  on  WednMday, 
Sept.  3,  llie  concludirie  xcnentl  mnollng  will  l»e  hdd 
at  3.30  P.M.:  Saturday  evening,  Aiik-  30,  n  li>cturt> 
on  'Comet*,"  by  Prof.  K.  S,  Ball,  of  I>ublin  unlver- 
•Ity,  and  attronomer  royal  for  Ireland  (tlii«  doe*  not 
appear  in  the  HMooialloD  clrcnlar,  aa  It  li  Intended 
for  tbe  cltixcDi  of  Montreal). 

—  An  iiifonnal  meetlnx  was  lield  April  12.  In 
Philnilolphiu,  to  dlscosa  tlie  plans  of  (he  iiroiHiaiHl  de- 
partnicnl  of  biology  at  tbe  U(iircr«l[y  of  I'>jiiniij(lva- 
Ilia.  A  fund  of  »  tiiindrt^d  tliouxuid  dollam  is  to  li- 
raiM-i]  to  allow  of  an  ij^ipendlture  of  fifteen  tlioninnd 
dollars  for  a  bniUUii^',  the  balance  to  be  tnre*t*d  for 
the  nipport  of  tbe  instiiuliun.  Twenty  Ibotisaiid  dot- 
Ian  have  already  bet'ii  mibicribeil,  and  the  conlmcta 
for  the  building  will  soon  be  giren  out.  A  com. 
mitlee  cuu6i»tiii)i  of  Hon.  JoIik  Welib,  Dr.  I.eldjr, 
Dr.  Alice  Bennett,  Urs.  S.  A.  Civoer,  Dr,  llorHce  V. 
Jjtyiie,  MitM  Ida  Wood,  and  Utxi  Mary  Thorn  LewU. 
wad  appointed  to  carry  out  the  purpose*  of  ihn 
[HOC  till  s. 

—  Al  the  meeting  uf  tbe  Prcnch  academy  on  Uareh 
.^1,  Mr.  ChaHes  Itrongnlart  announceil  the  dlicovcry. 
In  the  ricti  carbunifetoiis  deposit*  of  Comrorntry,  of 
new  gigantie  forms  of  inncet*,  of  the  type  of  IHttyo- 
iienni.  In  wbldi  the  exponie  o\  wings  wad  nearly 
twenty-elglit  Inches. 

—  .Vtnong  recent  ileatlis.  ve  no4«  thai  of  Atditf 
Itmifnonp,  the  paleuntulogisl,  at  Palermo,  on  the  M 
of  February,  in  hU  wvcntleth  year  ;  Uial  of  Dr.  E. 
Bchin.  «dilur-in-obief  ot  Peiermann'*  Gei>jrapht»ciir 
mUlhtHtu\gtn.  olmady  noticed,  oocurred  at  (iottia,  on 
the  l.Mh  of  March  ;  Capl.  Xieii  Hoftiueyer,  tbo  di- 
rector of  tbo  moieorologlcal  inatltnte  at  f>>p«iik»gen, 
diedaitliai  place,  llie  lAih  of  Fobniarj. 

—  It  l(  proposed  to  collect  oacomiileteaaet  of  book* 
on  eieclrlcity  ■«  powlblc,  lo  be  shown  at  tbe  Intem*- 
Uoinal  dectrical  exhiliiilon  In  Phlladelpbla  Ibis  kn- 
Itunn.  After  tlie  exhiblUon  the  collietlon  will  be 
pUc«d  ia  eliirgr  of  tbe  Fninklln  lusiituie,  aiid  will 
form  the  nucleu*  ot  a  reference- library. 

—  E.  and  F.  K.  Spoii  anaoiinee  a«  Id  prepaiaiioa 
■Tbe  electric  light,'  by  E.  .Mdtare  and  J,  Boalant, 
tnuialaleO  frinii  tlie  French  by  T.  O'Ciuinor  SIoojmi. 
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COMMENT  AND  CRITICISM. 

Those  interesled  in  makiog  out  the  connec- 
tioD  between  the  periods  of  recurrence  of  the 
solar  spots  and  every  kind  of  metfiorologicat 
phenomena,  crops,  panics,  and  the  like,  will  de< 
rive  little  that  is  comforting  from  the  unusual 
fipottcdness  of  the  sun's  surface  of  late.  Just 
ns  astronomers  maj'  be  said  to  have  concluded 
that  tho  sun-spots  wax  and  wane  according  to 
some  pretty  regular  period,  the  length  of  which 
appeared  Jo  be  deteimined  with  a  fair  approach 
to  the  desu-ed  accuracy,  the  sun  itself  inter- 
rupts the  continuity  of  their  successful  predic- 
tion by  an  abnormal  lagging  of  the  present 
maximum  :  for  the  epoch  of  this  phenomenon, 
as  inferred  from  the  beat  interpretation  of  the 
records  of  the  past,  lies  somewhere  in  the  year 
1882,  or  the  early  part  of  the  year  following. 
In  point  of  fact,  there  appears  to  be  ground 
for  doubting  whether  the  tnie  maximum  may 
not,  eveu  now,  be  a  thing  uf  the  future. 

Rather  less  of  encouragement  will  those  as- 
trological theorists  of  sun-spot  periodicity  re- 
ceive who  stand  stoutly  for  the  notion  thaS  the 
increase  and  decline  of  the  spots  are  trace- 
able to  planetary  position  and  influence,  even 
if  there  were  no  other  spot -phenomena,  which 
this  theory  is  powerless  to  explain.  And  the 
meteor-origin  theorists  are  in  almost  equal  dif- 
ficulty. On  the  other  hand,  the  more  plausible 
explanation  of  this  periodicity  —  that  the  solar 
globe  determines  within  itself,  and  independ- 
ently of  all  exterior  perturbing  action,  the  ex- 
tent and  duration  of  the  absence  or  prevalence 
of  the  spots  on  its  surface  —  receives  re-enforce- 
ment rather  than  otherwise  from  the  present 
manifestations  of  spot-activity ;  for,  on  this 
theory,  the  [jeriodicity  is  more  likely  to  be 
irregular  than  the  reverse.  The  new  periods 
of   short    duration,   discovered   by   Professor 

IIo.«-.-18M. 


Stewart,  are  likewise,  on  this  same  basis,  ac- 
counted for  most  easily,  and  with  greater  accu- 
racy. The  likelihood  that  solar  enei^y,  as 
displayed  in  spot-production,  has  been  on  the 
increase  during  the  jear  1883,  and  the  cer- 
tainty that  it  has  not  largely  waned  since  that 
time,  render  it  very  probable  that  we  have 
not  yet  accumulated  sufficient  data  for  decid- 
ing with  exactitude  upon  the  true  epoch  of  the 
present  spot-maximum. 


D.  H.  TALbOT  of  Sioux  City,  lo.,  has 
addressed  an  open  letter  to  tlie  Hon.  W.  B. 
Allison  to  advocate  the  establishment  of  a  zoo- 
logical preserve  within  the  boundary  of  the 
Yellowstone  Park,  where  bears  and  deer  shall 
be  enticed  to  breed  and  abide,  defended  by 
a  guard  from  human  encroachment.  There 
is  to  be  an  honest,  competent  observer  in 
charge,  who  is  to  make  notes,  which  may  "  be 
published  in  like  manner  as  the  reports  of 
the  Smithsonian  institution."  Mr.  Talbot's 
scheme  is  vague;  its  opponents  will  call  it 
visionary  :  nevertheless,  we  entirely  agree  with 
liim  as  to  the  interest  and  value  of  reserving 
some  territory  where  our  Inige  mammals  may 
be  secure  from  extirpation  ;  but  we  do  not  feel 
assured,  that  if,  as  Mr.  Talbot  proposes,  three 
species  of  bears  are  to  be  brought  within  one 
comparatively  small  territory,  together  with 
some  ten  other  animals,  mostly  deer,  all  the 
happy  family  will  survive  the  intensified  strug- 
gle for  existence.  Nevertheless,  Mr.  Talbot's 
scheme  is  a  valuable  suggestion,  which  we 
trust  will  receive  careful  consideration  from 
the  proper  authorities. 


SnOBTLV  after  the  announcement  of  tlie  law 
of  storms  by  Dove  and  Rcdfield,  fifty  years  ago, 
mariners  became  familiar  with  the  expressions 
'dangerous'  and  '  manageable  semicircle,'  re- 
ferring to  the  sides  of  the  storm-disk  where  the 
velocity  of  the  winds  was   respectively  re-en- 
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formi  unddimiuisltcflbv  tboprogPc-BHioii  uf  tlio 
«torin.  But  on  lands  hi  ihe  temperate  xoiic- 
tbeae  tornia  have  bad  little  a|i|ilieattoii ;  Tor  there 
eydones  pix>|ivr  are  ncldoiii  (Ii->lriiclive.  unci, 
U  ft  geiii-nil  tliii)]!,  do  ICKV  linnn  t>v  iJirir  wUkIk 
thiin  Ihcv  do  good  by  Uicir  ruins.  Tbi^rc  will, 
bonevc-i'.  soon  be  need,  at  least  in  our  up^teim 
and  aouthem  states,  of  a  correspouding  expras- 
ston,  ouvfa  as  the  *  dangerous  octant. *  to  denote 
tlie  iMiclor  l<etWL-en  south  and  east  nf  the  bivad 
■torui  when-  lix'sil  lurnndoex  mav  1m'  (Iev<'loi>rH  ; 
for  tho  suimisc  tliat  tom«don<  were  lliiis  dcB- 
DtUly  related  to  cyclones,  suggested  by  tlie 
stgDftl-Bervice  studies  of  a  year  or  two  ago.  Is 
rapidly  becumlii);  a  well-proved  fact  by  Ibe  iu- 
vcstigatiaii)!  of  ttiix  nchtoii.  It,  ix  tlie  mo*l 
intvrcAting  discovery  in  mclcorob^-  tti«t  bas 
been  made  of  late  years,  in  its  tlicoietical  aa 
well  as  in  its  praetienl  bearings. 


LBTfEHS   TO  TUB  EDITOR. 

«*.  IjrrrttfBltilimtt  arr  rrfufttfi  It  it  ui  briif  Of  IMlrtHB. 

Radiant  beat. 

In  hU  lctii.1  tu  Scirtice  ot  lif.  154li  wl  February, 
Profi-Mor  Edily  ilalei.  thnt,  tii  IiU  i)]!!!))^!.  the  diceo- 
ikKi  ol  lli«  rsjrn  eiilvriiij:  \hv  ivpon  tl  \<t  iiuiuatcrlat. 
As  I  am  lUre  iiu  oiIut  Auifiieaii  or  ollitir  nclviitiflc 
man  aereM  wilh  bliii,  I  itu  nut  lliiuk  it  wirlh  uhile, 
now  IlMl  tlui  iisiie  lias  been  tviluccil  (o  llils  ijiifSUori, 
tor  me  to  Minlliiiie  a  corK-^uoTiilvticvof  ibe  kind  Mcnias 
the  Atlantic,  np«c;ial]y  a*  Vriir«Mor  Edd;'*  minl.ak** 
hnre  alreiuly  been  pointed  nut  I);  ProfeMor  Do  V<ilaon 

A»  I  am  ttrklri]!,  T  ma},  briwrvcr.  ni  well  potnl  nut 
Prirfr'jMior  fAAy'*  mUlnkn  In  Ihc  arrnngrmrnl  \\v  \}tr»- 
fio»r«  an  X  mih-Iltiiti'  (or  inlno.  I  aptit  thnl  fig,  I 
and  Hg.  'i  reprricnc  ulmt  irould  hnpprii:  l-lit  Ag.  -1 
iloaanol  rrpirunl  all  Ifaiit  would  hiii)]H>n,aa  crlilciiilv. 
if  h«al  cikD  Ei>  Into  R  Id  the  dlipction  y't,  u  iti 
(Iff.  S.  tliArr  woiilil  be  an  cMitpe  of  brat  fr»tn  It  in 
iIm>  dlrrrilou  (»',  M  irell  u  Ihni  in  tlie  dltrctlon 
:y  reprrxaitcd  In  Ac.  3  ;  luid  le,  to  tbc  two  qumili- 
ttCK  of  hrai  coming  Into  II  in  (Ig.  8.  tbcic  woultl  cs- 
<-app  two  ciual  quinlltlrt.  wlilcli  iliould  biiTu  both 
been  reprewTiied  on  fig.  3 ;  and  llii-n.  ovideutly,  B  i» 
m)  better  iifl  Iliiui  l»-f<itv. 

Profcawr  E<ldi ,  I  lio|>r.  will  luculluct  ibat  a  jiencit 
«(  ray*  of  itiaiiil«ainial  aside  «aii  only  eoiilabi  uu  In- 
Anltfalinal  quantity  at  heat.  1  make  Die  remark  b»- 
canse  a»  ooUmIou  U>  uotlee  lUla  fart  I*  ibe  ouIt 
excuse  I  can  tee  (or  tbe  eurlous  remark  in  the  penul- 
timate jKuagrapIt  of  bit  letter. 

Qbo.  Pk&s.  Frrzai&ALD. 
Trlalif  M«r«T.  ixiblln. 

Another  'jreUow  day.' 

On  ih«  afiemoon  of  May  V  a  airong  wind  (ram 
tbe  touth-writ  bTOii|bt  lo  eur  |>oOtlon  (twivnu  mile* 


due  weal  of  W<at  Point]  thick  cluuib  of  amoke  from 
the  (orett-firea  in  Ptnunylvauia  aii<l  noithera  New 
Jeney.  AK.Up.m.  Uieaun  had  become  com^etely 
oiMcured,  aiid  oceaalonally  obideis  and  blta  ot  diarred 
learea  wete  borne  past  by  tbe  wind.  The  Increaalu^ 
dentlty  of  tbc  smoKe  was  accviupaiiled  by  a  uraiice 
brauy,  yellow  tlgbi.  wblcb  grew  more  lirid  as  Ibe 
•un  dlsapnearei),  snri  was  uio»I  brilliant  from  Ave  to 
six  o'clock.  It  pen'Hilod  the  whole  sky  with  a  AM- 
fused  brassy  ciow.  which  was  leBocMd  Into  lainfleni 
so  that  an  ob]<i>ci  placoil  tie(ore  a  window  <Mt  a  per- 
ceptible shadow,  yol  cli*  actual  amount  ttl  ll^t  vas 
\ct*  ib.in  In  ordinary  (oggr  or  clouily  weather,  llii! 
flame  of^a  sluit en t< tamp  noil  a  white,  ilaulliiS  appear- 
ance, not  iinllkc  the  eJcctrlc  llRbt.  T!ie  green  color 
of  eraM  and  (ollige  became  o(  a  molt  livid  quality, 
aniTtbe  rarlous  shades  of  red  smnnd  unnsnally  prom- 
inent. This  WAS  attended  by  a  bli;b  wind  ol  (ram 
Uilrty  to  (oety  miles  per  hour,  ihebigbnl  unuperUiirF 
of  tbc  Mason,  (dIIIiii:  baromcicr,  luid  a  remarkal>ly 
low  pereentaec  of  relative  humidity,  at  tbe (ollowlne 
reoordi  thow  in  part: — 
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The  noteworthy  feature  of  the  phcnnmcivoti  wni  It* 
timllarity  to  tbul  o(  the  ucll-n.-iueaibi.T«d  '  yrllow 
dar,'  Sept.  0,  ISSI.  the  ciplnnatiuu  of  which  was  tbe 
mbjeci  of  so  mueh  dlteusMon.  But,  since  ibe  cau<o 
Ol  the  later  oceuneiiee  naa  »a  utunlslakalily  ilto 
pretence  o(  smoke  In  the  air.  persutis  who  niuiritcd 
Dolb  can  haie  little  doubt  that  the  aouie  cauie 
operated  In  the  former  ease. 

tt'urraaop  H.  Sto»k. 

llnuillitm)  fma,  Onngvfo.,  X.Y. 

Cratacaona  phoapbates  iu  Alabama. 

1  tend  you  W  mall  iiciuie  specbncni  of  plio^atlc 
nodules  recently  discoeered  in  IVrry  coiuity,  ta  tbb 
tiate.  Tlielr  irxie  cbsraeler  was  Sril  suapocted  by 
Mr.  William  SgM'iioer.  on  whose  laud  ibeTarc  found 
III  aUiiidance-  Specimens  weie  aeui  by^itni  to  Dr. 
C.  U.  !i|i«pard.  Juu.,  of  CliarleMiori,  S.C.,  and  to  my- 
self, for  oxamliMtion,  with  tbe  result  of  ftbowlBg 
tbat  tboy  wetfe  nearly  pure  phoephaie  of  lime.  Tbe 
nolosical  position  oi  Ibli  occiirrance  i*  dlffeeeat 
from  tbat  M  tbe  Soutb-Carolina  pbospbates,  at  ibey 
orr  found  at  tbe  baie  of  the  rrclaeoutis  rotten  lime- 
stone; but  the  mode  ol  occumneo  Is  (|Uite  aUnlloi', 
oa  may  be  seen  below. 

A  wctioii  (descending)  of  the  tinita  at  Haiubiirs, 
tn  Perry  county,  l«  about  a»  follows  :  ~ 

1.  notten  tlmeitane.  only  the  lowermoat  beds  of 
which  are  here  present. 

3,  Greenaand  bedi  from  one  to  four  or  flra  feet  In 
tbiokneto.  These  beds  appesr  to  be  tnipraKuated 
witli  phoi[ihorio  acid ;  unnlysei  ot  scTcrsI  tpoiTnien*, 
selected  from  diilereiil  upou.  showing  an  averaf^  of 
about  twenty  (ler  evni. 

3.  Sandy,  cukareoun  bedi  about  iJx  foel  In  thick- 
nets.  Where  tliete  bed*  otilcrop  in  the  field*,  tlie 
fluifaee  of  the  ground  I*  ooTciecf  slib  nodales  simi- 
lar to  the  siieeimeiu  sent  herewith.    Tlieaa  nodulea 


mav  ifi,  \m.i 
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viiry  In  tita.  trv/m  tmM  pchMM  no  lajitrr  ihin  a 
p«A.  to  piece*  ATI  Inch  HI  jnoTP  in  illiini<-li^.  I'lipy 
arr  of  tvrr  Irreguliu-  nhuirf,  anil  »(  colon  vmrvini 
(mm  light  IiIuIbIi  gntf  to  dark  hroivn.  When  ni6l>ril 
Iv^lher.  ihcjr  emit  I  lie  peculiar  *  IiBphllioiUi '  otlor 
wliirli  cbttni'ti^rixv*  tlie  Soulh-Cnrolfim  phniphmlc*. 
1  coll«cl«<l  ami  u'clgiied  tlic  Iimxw  tprclmcii*  troin  ■ 
MIuHra  fool  itf  nurliieo:  Ihc  wtiglit  wi»»  about  two 
priuiid*.  nliicli  woulil  cormpontl  to  lome  fort]"  thrvi' 
lim»  lo  thv  ■Mrtv.  I  wu  luit  nble  to  worrtain  wliellier 
lllu  noilillim  iron*  ili-tributvd  (lirougb  lli<!  vlinlr  of 
auvtiim  no.  S.  or  nlii^llitrr  they  were  euxifliied  lo  ■ 
ilitlinct  layM  ilivrein,  tli"!!);}!  ii  duidIiit  of  sections 
wcT*  «x&iaiiinl :  nor  vuii  1  at  jel  itnic  tlic  ptabklde 
yield  iwrv:M)  lu  llii-ic  luilule*.  but  iniri-^ii^iinns  «re 
iinw  ill  pro|[re-H  itliioti  will  pivWily  auun  ^ii-u  tome 
innr*  ■tnltnltfl  iiirorniutioii  oti  (liii  point.  AiiuctnEvd 
wiih  (lie  DOilulea  arv  p;real  numbvn  of  fuMilB,  eon- 
nifllnE  ol  fracmraia  6t  Xiiiitili,  uf  Am  muni  lei,  of 
Itucullti-s,  nnii  otli^r  WHlt-kiiowii  cretai-t^ous  [urinii. 
In  n>n*t  In«[.anc*'«  ilii.--v  fuuils  an*  jihoiplialiui] 
mnrv  nr  1(-H  cnnt|itAi«ly,  In  extreme  case*  U)  Ihu 
cxii-nc  (if  nearly  r>blii«ralitiu  tlie  ur^nic  ■Inicture; 
■n>t  tlicn  tliflfoMlli  TfiiKiiitikMbi'noilulMTcrydoMly. 
Ill  MMiilon  to  theMi  atv  fouDil  niany  vertebrae,  and 
other  bane*  of  naiitlan;,  kikI  t««Ui  of  »h«rh«,  muod): 
which  orr  ■»m«  rrry  lir|[«  'pavement'  tenth.  I  have 
lincl  iievernl  annly«<'i  niaite  of  Ihn  lUMJiilet.  anil  find 
llicconlem  ot  phonphorli-  acid  to  tic  from  twirvnty'llva 
to  tfairtT-elght  per  cent. 

i.  Indunitml  Icdgr  of  lighl-colorrd  t»Ddy  marl  from 
a  foot  to  elshteEi)  iiiohr.i  In  llilckiieM.  Tlil*  mratiim, 
wbidi  i«  (]ulte  p«niiteiii,  hoMt  alioiit  I<mi  per  ecnt 
of  pbotpboric  acid,  the  Aceraac  of  vvero)  annljMii  o( 
»anipl«  Uikcn  from  different  loenlitici. 

5.  Loom  whitiili  cnlenreoui  mud*.  pAuins  dowti- 
wanlii  iiilfl  loicaecoiis  undi.  and,  «t  the  d«pth  of 
(wetlLr  to  Ihinv  feel  lietow  Iho  lejjfr  Ho.  4.  tuustng 
iiitu  coTupaft  bluUli  sands,  with  coniiilerable  ^recn- 
«aud. 

Tile  B-llil^Til  Mnd«,  nl  (he  Um  of  these  beds,  hold 
in  platv^  c'lfniwcf  beds  ot  small  o]r»ler-sIi«lls.  The 
Mind«  }usl  hclow  the  ledge  iio.  4  ore  also  iInprr|iIlaIl^d 
with  plioiphorii:  acid;  und,  IbmiKli  n«  i|uantTtalivc 
ajialjiis  hHS  yet  bwii  made,  the  peiv-euiage.  judging 
Irom  juppfariiiivc,  cannot  be  leM  than  ten,  We  have 
tbua  eifchteeii  or  Cwriily  feeC  of  «irala  cliai'^ied  with 
phoaphoric  acid;  the  <.'i>iileii[  of  IM*  acl>I  varying 
from  l«fi  per  cviit  in  the  lower  bed>.  to  twenty  |>er 
cant  In  the  ct«eoiiand  at  the  Ion.  No  .inslTies  have 
T«l  iMMi  made  of  the  bed*  which  hold  the  nu<lu1«a. 

Of  the  ecoa"nilcal  lni{<urianL'e  of  thS*  dlacovcir  it 
b  aa  j«t  InapoMlble  l(>  rpeak  dellnit^ly,  but.  If  the 

Cenrand  Ix'da  <*ii  be  ntaile  avalUhle,  the  yield  will 
very  larni-;  and  the  noJulet  m.ty  yet  b«  fuiitid  in 
compiLrl  maatr*  liiileail  ot  loOM  p«btdiM. 

It  la  pn>bahli'  ih.ii  pboapfaau  bed*.  In  similar 
jCroloiiical  iHoltlnn.  may  he  tracM  acroM  tlir  slatp; 
and  aJrrady  somn  dHH-iiundii  fnitn  Kiiluw  liaT«  boon 
anslyxnd,  ami  found  m  nnnLiln  elyhl  per  cent  of 
plMMphnflc  add.  The  followins  towns  arc  situated 
tiaftT  tba  llitc  <it  cimtoct  of  tli«  mtlPii  Itmoinnr  aii<l 
Ihc  uitderiylni;  sandy  slnkia:  Tunkri^e,  Montsom- 
ery,  VemiMi.  AutauiinvHlc.  1tiirn>vllle.  Siimmerlicld, 
nambiirs.  Greenes (ioro,  Kutow.  Ctlnioii,  Plnuant 
Bidge,  ItrtdgeTillc.  and  I'kkensvillc  In  Alalnnia.  luid 
Colutnbut,  Abetdecn.  Cotton-gin  I'orl,  Guiuown. 
Baldwin,  Boonevillc.  Rienxt,  aiid  Knrmingtoii  in 
Hisdarippl:  and  it  b  well  worth  while  to  sun-h 
along  tbii  iinc  for  other  onciirrciiCH  of  phosphutes. 
•'Specially  where  tlie  saurian  bunca  and  slurks'  leetli 
areabuiidauL  Bcokkh  A.  SMiru. 

rnlMnlty  of  Alibwna,  II19  X 


A  blind  fish  fiODi  111*  HEMOuri  River 

An  old  SUiecmaii  on  tli«  river  hrouBhl  IM  yoitcr- 
day  an  anoiMly  which  none  of  ht>  craft  had  ever 
seen  before.  It  m*  a  ahovel-iKMcd  MUTg«on  (Scaphl- 
rliynchoiw  platyrhynehaa  (Bal.)  Oltl),  which  i-x- 
lilblied  on  tfaa  siirfaoe  ii«  »\ga  wbalsvar  of  eyca. 
Tb*»e  wiir«  roncnahul  tiy  a  complete  OT«T]trowtL  ot 
the  piifkl/  tklii.  which,  on  caauaJ  ucamlnaUoii, 
dllferrsj  In  no  rciprct  from  tt«  normal  appearance 
fhewltfrre.  Up>n  verf  cl<Ma  InSMCtlon,  Imwever.  a 
■light  liidenLtiioD,  tik*  a  tntall  piX-prlek,  w.is  tounii 
to  mark  the  place  wheiv  i>n»  nya  oufiht  to  he.  hut  it 
dhl  not  prjWtraiP  the  'kin ;  and  oven  this  eonM  not 
bndctecied  oror  llin  other  «iye. 

I  sklunod  and  moanlcd  the  Atii,  and.  after  nkln- 
iiiug,  removed  tlie  eyc«  fixnn  Ihe  inside  tlii»iisL  ibe 
moulb  and  gill  iincclnss.  In  one  of  ilir.tr  [could 
detect  nothing  abnormal.  Tlie  other  wan  without 
the  erj'itallinc  lens,  though  t)ie  cornea  and  Iria  were 
iipparetitly  lu  place  wlwn  I  look  ii  out;  bui.  at  ilwa^ 
reiuorcd  with  eonalderable  dlflicuhy.  Ilio  Itin  mVjM 
bare  been  pfvised  out  in  thei'meess,  TIw  lir»l-uien- 
tioaed  tye  wa*  token  out  wUa  more  care  and  lesi  dlt- 
Oculty,  mml  m»  entirely  uninjurvd. 

The  nitr^con  wan  nurmal  in  vrtiy  other  r«*peot, 
twcnty-6>e  Incbea  long  lo  tlie  tail,  and  »howe>3  no 
sign  of  !o jury  toact-unntfortbenonainnlt}'.  Iiwua 
Id  aa  good  physicitl  coodition  M  other*  of  lis  kind, 
BO  far  ai  I  muld  «ee.  and  leenied  to  have  labornd 
tinderiiounnBUiilditadrintaj^eiiiilasirucBletorfiiliit- 
ntice.  The  slimenlary  canafttintaiiiftl  tevtral  innncl 
larvae,  the  only  couleiitH  that  could  be  n'cngnlMd. 
MiMtof  Ihene  weresufitrdittested  m  to l>r  beyond  Men- 
UQcatioo.  Ooe,  about  an  itich  lofig.  had  rudlnien- 
laty  monlh-paru  aiid  no  lep,  and  itugbt  Imt«  trecu  a 
ilipterout  larva.  Two  frasmenia  reM^ihlrd  the  tana 
:iTi<l  ptipa  ot  tome  Lampyrlilae.  Aitolhrr  was  a 
lamellicorn  beetle  laria,  i>robal>ly  of  Laclinoatema 
fnwa  ^'r..hl. 

Atthehahltof  iblkMiiritMiniaioidouiihlnthcniud 
for  iln  food,  and  to  u»e  ii«  lactiialiy  tcnililvr  barbell, 
wllli  porhoji*  the  soli  •kin  corerlnK  lt>e  under  surface 
of  ll*  i>l>0T4i|-tiosn,  .as  a  >.ul»ll[utp  fur  iIkI'I,  It  ciin 
have  Imt  liillc  iu>e  fur  eyci:  hence  Ibey  miubl  about 
n*  well  lie  cowred  irlth  skin,  or  become  riiiflinenl^tr}'. 
U9  those  In  ilie  blind  Hkbcj,  cmy-lltltci,  etc..  Jn 
Mammoth  Cave  and  In  certain  subtermiiean  streniui 
and  dlidiex.  luid  fur  tlie  ume  rea:ioti. 

ITie  eye*  of  ibli  species  are  very  sinnJI  for  its  Bi»r. 
nnd  specially  (mall  as  compared  with  the  eves  of 
inoM  A>he«.  So  the  mole  ban  ils  eyes  reduced  to  a 
nient  spnck.  which  doubl'csn.  as  Ifr.  Iluvky  tsyi, 
•  ha»e  no  fuoctloiial  uw,'  It  seenu.  Ihervforv,  not 
unreasonable  lo  sappoic  thut  this  unforluuute  alur- 
^;ton'i  cluaHl  and  iii;ht)e-'B  eye*  may  l)e  only  a  pro- 

Chetic  ioftditice  at  the  fate  wbich  awitit*  all  that 
elong  to  ibi*  *pccieii,  and  tliat  even  llie  nojiual  eye 
t*  alr«uly  consldersbly  advanced  Iti  the  proo«M  nf 
aliortioD.  9.  Q.  TnovmRinsB. 

Hw  uM  ot  tlt«  ntetliod  of  rat«a  in  luathaiaaU- 
oai  uaoUne. 

In  regaid  to  the  com uiuiiica lion  of  ProfMsur  Johu- 
•on,  in  yonr  liaue  of  April  IS.  p.  JTi.  Ii?  admiliithal 
lie  l(  puxzled  by  the  form  of  the  'lueBlii.ois  whloh  lie 
nssLiineB  I  put  into  the  muuth  of  nij  atudenta.  1 
liad  no  intentiou  of  puczJing  him;  and,  lu  n>|(ard  lo 
Lbe  naettiiMia.  tbcy  w«r«  rval  «ampl<«  of  Uiom  pro- 
l>oaea  by  atudcata  from  time  to  tlin^i.  Not  that  all 
wer*  auwd  by  oiM  Mndent,  or  diirinjt  one  dhena- 
•ton,  nor  limited  In  Ihoae  civ«n. 
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ilj  ctiidcnts  liftT*  not  MtV^i  mc  "  wlioUivr  tlie  puti- 

tlvp  anil  iii'icalivr'  pnrW  of  thi-  a^tl;'  of  /  ni'e  itepUBUd 
by  B  iM>lnt,  or  Ity  s  »[i»cp."  Tlitir  ilifflciillj  iIuub  iiol 
appear  to  lie  witli  pcmiAnRUt  sUtic&I  cuiiiUtlous. 
bat  railicr  wlLIi  (br  randliiotis  iovolrinx  cliaiife  of 
moiion,  elilicr  ol  illrccUoti  or  duage  ot  rale;  ami 
■incc  rate.  In  tbl>  ill!icuMloii,iiivi>lv(u  luuCioii,  we  I»!l 
lo  IPC  tlic  foree  of  the  queilion. 

rrofr-»)Or  Johtimti  c;(|irf.i!ic»  lilt  opinion  lliSt  llif 
iMBivuliy  in  tlic  qucition.  "IJoei  111*  ■.■liaii^u  in  tli'" 
mlf  o(  iiinffoii  lake-  plin-e  af  an  iiutaiil.  or  itxirlnfi 
»n  imtant?"  will  diii>|>i>«ai  if  'ilurinc  au  Inwrvnl  * 
Ixr  sabiiiiuti'd  for  'durinu  an  intilanC.'  We  do  not 
qW-cI  to  ihc  niibgiilutiunif  it  »ill  relievo  tb<>  iHlH- 
cuity,  but  Id  ui  il  only  rnlHi'^et  it.  It  may  be  aitkcil, 
I)ow  loni;  is  Ibv  itileir^  i*  If  ever  no  %inall.  In  th« 
rait'  v«ri(iltii-  tluriiin  Ihv  interval?  If  variable,  th* 
original  queslloii  arises,  anil  we  wiih  lo  kimw  if 
(luifje  iiivolies  a  j>nrt  ol  iLe  Itiwrval:  or,  lo  adopt 
an  Dearly  at  iioB"ilile  Ibe  ]aiii£iiai;c  of  Ibr  professor, 
ilo«setianee  in  the  rale  lafce  pljtoo  ai  'a  polnl. '  in  tho 
pMli.  or  during  "a  space'  of  Ibi-  paib?  If  at  'ft 
puiikl,'  ia  II  not  eiiiiTali>nl  ro  aiwrllng  tlint  a  ch^ingv 
UkM  place  in  no  time:'  ami  It  an  tnicrvol  U  iiecpa- 
•ary,  iniiirt  II  not  br  conrcivcd  sv  iiiflmiuiinnl? 
AiiSHcre  U>  iheiic  and  (imilar  •^iii-ition-i  may  enulilti 
one  to  d«clde  wbether  iIir  fiindnnu'iitnl  mncepiiun 
of  rale*  la  more  •!m]>]ii  than  llinl  of  ibi;  inlitiilr^imal 
molhoil.  1  do  not  iiiiMtlon  tlic  mDiiiidiim  of  tli« 
methoi!  of  taIj'i:  and  no  avi-niw  lo  tlic  w.-quiri'iiieal 
of  lin<'wli'di:e  thoiild  be  clnsed'tij  the  iltideut,  even 
If  all  HI1)  mil  atitwed  that  kt  1>  the  *  fittest' 

Jir.  VoiMOU  Wood-. 

ltoliolu.-n.  Ut)  a. 


TltH  iVAUTICAL  AlMAyAC  OFFICE. 

TnE  conduct  of  the  affaire  of  t.lip  ofllcc  of  the 
AtucTlcaii  ephenioris  and  NsHticai  aliunnac 
tiiider  the  rrr}ime  of  the  |iros<iit  biil»rinl<?n(ieiit , 
is  wmllij-  o!"  Biiedal  iiol«  in  the  ^iiogiesB  of  as- 
tronomy ivt  home.  Kfjnuei'ly  lliis  olHw  did  verj- 
litlW  towiinl  thi;  cuUfottuii  and  discussion  of 
diitii  for  improving  tlic  ttilili-s  of  tht!  cok'Slial 
motion'^.  rmH-ndini;  ni-nrly  llic  ivhole  of  its  an- 
nual inijiroprintioii  liy  cn)ngri'i«  in  thi-  ]iro|>iirA- 
lioiiof  thu  AlniAitnt-  and  tlic  Kphemcri*  Tiihh  sikIi 
tables  as  weix'  atTondod  by  the  l.ilmm  of  iistroii- 
oraen  cverywh^rp,  and,  nitti  fctr  exec  pi  ions, 
not  coniteclcd  with  lb«  oflltx'  iUclf.  l>uriiig 
ihL-  [laat  wven  years,  however,  not  only  has 
tbi-  ctUeiency  of  Uie  ofDce  been  grealJy  pro- 
tDoiiil  by  Imvin^  nenrly.  If  doi  quit«.  all  the 
|tlxn<-t«r_i'  epheiiicrid™  jirepared  by  a  single 
exju'i'l  w>nipHtvr  under  iho  tmmcdiate  direc- 
tion of  llio  iinirr,  and  by  a  kimilni'  ct^ncciilru- 
tion  of  work  :ind  norki-n  in  other  di-jiiirlnK'ntx 
wheii?  foniiorly  tin-  iiimpiitiilion*  wcw  exe- 
cuted by  individiiuU  in  diflt-rcnt  purls  of  the 
countrj-  not  under  the  direct  *tipen  iisioii  of 
the  SQijecintcndeut.  but  the  policy  of  the  olHcc 
with  regani  lo  the  conduct  of  original  investi- 
gatiouhnsbet.'ngi'eatlynioiliflt'd ;  and.  ^Itiiougfa 
u>c  fncreaw  of  the  annual  a]>propriatioD  has 


been  roi^'  xligiit.  an  lininense  amount  of  nstro- 
nomical  reiwnrch  hii.s  bwii  completed  .ind  pub- 
lished; an<I,  n»  we  learn  from  the  publisilied 
pajiers  and  rc]>orl.«  of  tin?  ottlci*.  the  worlt. 
now  well  progressed  nnd  |^roj*cU^d  for  llie  fn- 
itire,  is  of  a  character  even  more  iuipiirtunl 
and  extensive.  The  valnable  series  of '  Astro- 
iKimieol  pa[>era  prepared  for  the  ui^c  of  the 
Anierictin  e|)heuHTis  and  Nautical  nliniinnc' 
lliO  third  voUiine  of  which  has  just  begun  with 
the  publication  of  Profeasor  Ncwcomb'e  de- 
vclopincnl  of  Uu'  pcrtiirbuiive  ftinction,  has 
for  its  oiijcct  a  syslcniaiic  determbialion  of 
llic  constants  of  iwlrononiy  from  the  beat  ex- 
isting data ;  a  rc-invfsligiitiiin  of  llie  tlii-orii-s 
of  the  celestial  niolion? ;  nnil  the  preparntioii 
of  lahloa,  formulae,  and  prcccpis  for  the  «jn- 
slruotioQ  of  ephcmcridcs,  iis  well  as  for  other 
ajipIicaUoQs  of  the  rostills.  TIk.-  pai>crs  al- 
nrady  published  in  the  second  volume,  and  the 
six  jiarls  of  the  first  volume  completed  some 
tinje  ago,  nit?  such  a™  conduce  ouly  to  Ihe  ob- 
ject in  view,  ami  range  over  a  vast  field  of 
aslronoinicnl  inquiry,  fhjtn  the  ex|>ei-iutenlal 
delerniination  of  ihe  velocity  of  light,  lofiatiss's 
mctht"!  of  coiiipuling  secular  |)crturbations. 
Among  the  mor<'  inipnrlanl  woi'ks  already  well 
in  hand,  liiit  ns  yel  nnpu  I  dished,  are  Mr. 
(leorge  W,  Hill's  development  of  tbc  pertur- 
bations of  Jupiter  and  l^aturn  according  to  the 
methods  of  Hansen,  on  nhich  he  has  been  en- 
gaged since  IS'l ;  a  determination  of  the  mass 
of  .Tupiler  (Void  the  ]>crlurbation9  of  Polyhym- 
nia :  tt  ri-detL-rinl nation  of  llie  velocity  of  light  by 
the  j>liotolachouielcr ;  a*  well  as  dlscusstontt  of 
Ihe  older  ob.*i-r  vat  Ions  of  tlie  .Sua.  Mereiiry. 
Venus,  tlu-  Moon.  Mur^i,  and  the  saleilite-s  nf 
Jupiter,  with  «  din-et  view  In  a  rvnjnutruclion 
of  the  theories  of  the  motinns  of  liK-w  liodics. 
Kot  among  Ihe  le.tst  of  the  inipnivemeuts 
inaugurated  by  the  pr*'scnt  Hupinintcndent  of 
the  oflicc  mniit  be  noted  tlic  material  altera- 
tions in  the  form  and  nrrangetnent  of  the  cou> 
tents  of  the  American  ephemerls,  together  niih 
the  extensive  additions  made  for  the  first  time 
to  the  volume  for  the  year  1H82  :  all  of  which 
conajilrc,  on  the  adoption  of  the  new  and  moio 
neciiraic  ftynteinw  of  planetary  tabks.  to  mnko 
the  K|)hemeris  in  nioitl  r4'sj>vet«  stiiierior  to 
Ihc  similar  publionlions  of  the  foroign  govern- 
ments. The  administration  of  Uie  office  also 
gives  good  cviilcnco  that  the  practical  applica- 
Uone  of  astronomy  are  kept  well  io  mind  :  for 
within  a  brief  jwriod  it  has  commencc<l  the 
regular  publication  of  the  American  coaster's 
nautical  almanac,  tlie  initial  vohiiue  of  which 
b  adapted  lo  the  present  year,  and  wliicb  we 
shall  shortly  notice.    . 
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lyOlAy  IMPLBMESTS  OF  THE  NOllTH- 
WEST. 

A  Dakota  pnl^-gak-mdh-fjnn. 
Thr  iilustriitioiis  accompanying  the  present 
|)a]>Gr  ri'itresent  a  Dakota  puk-gah-mab-gun, 
or  vrar-cUib,  The  neapon  Leio  iis'ired  (fijj.  I) 
wati  formerly  owned  and 
carried  by  tlie  Sioux 
diior  Blui;k  Bull,  llini 
a  distingiiiKliL'cl  {ktsoiu 
age  ill  Silting  Ititli'it  com- 
manii.  By  hira  it  was 
pveiiUisiIiv  picsentrd  as 
a  vakiaWc  token  of  affec- 
tion aud  confidence  to  a 
young  Ujibwa  named 
Mois-ko-ko'-nift  {'  Ked 
Itolie').  lowai'd  nliom. 
in  ac{'ordnn<v  witli  ccr- 
inin  int4>rtribal  ciiKtoiti!!. 
hi-  bud  |)rcviously  aa- 
Miinod  11 11^  relation  of 
ailo  pled  fnther.  T  h  i  § 
title,  it  sbould  be  ob- 
served, does  not  imply 
acliial  interctiaiige  of  filial 
and  paternal  duliea,  but 
ratlier  nxpresscs  tlie  cs- 


war,  but  arc  aI«o  canned  in  the  hand  in  limes 
or  peace,  !i8  a  sort  of  oroamoiital  a]>purteti8iic« 
—  much  08  a  eiuie  is  eport«d  by  tbe  city  ex- 
quisite. 

The  head  (flg.  2),  which  is  tlic  eaKnt!al  |)art 
or  tliia  specimen,  is  wrought  bvna  a  stone  of  a 
quartzoae  cbaraciur.  It  iit  Kyminetrie:tl  in  oui< 
line,  haa  a  .tmoolli  llioiigb  iin|K)1ixbod  Hiirfuce, 
utid  ruieinhlM  an  i-gg  in  form.  The  two  endw 
art-  KhnjKit  alik«.  Iiowevor ;  and  they  arc  pro- 
duced into  obtuse  ]>oinU,  which  are  cleverly 
ndnpled  to  deal  a  most  effective  crushing  blow, 
upon  the  skull  for  inslance.  Midway  between 
the  |»oints,  the  head  is  encircled  irilh  a  groove 
about  five-cigbtlis  of  an  inch  broad,  and  deep 
enongb  to  receive  the  sli-ndei-  boo]>  of  wood  bj- 
wkieh  the  head  Ik  bound  to  Uic  xiatf  itcrving  it 
as  a  btttidle.  The  inciukitreini-iil:«  are  k»  Tol* 
lows:  gt'catcxt  dinuK'ter  of  liead.  llirce  inuhcs 
and  Kev<'nH.'iglith« :  least  diameter  of  head,  two 
indie*  nnd  a  qnarter:  ciTCumferonco  of  head 
corres|H>n(ting  to  least  diameter,  measured  at 
the  side  of  groove,  six  inches  and  a  half. 

nie  stiff,  slender  staff  Is  thirty  indies  in 
length,  and  averagest  about  tliii-i-iiiiaiters  of 
an  inch  (n  diameter.  It  <t>tL-<iMH  of  a  ocnlral 
ntiMii  iif  w<H)d  dnvelojH'd  in  a  sheath  of  Ic.-iLher. 
A  »i-clton  of  the  ei-ntral  8t«in,  obtaineii  Ity 
r'liiitting.  -ipiiean;  to  be  prolonged  beyond  the 


>'l>9.  I. 


i»ttfncc  of  a  purely  ideal 
phase  of  sentimental  ftiend- 
ship  on  the  part  of  the  per- 
sons concerned.  The  re- 
cipient is  now  at  tlif  bead 
of  one  of  the  seven  cfaief- 
talnoies  of  the  Red  I^ke 
baod  of  OJibwas,  living 
npoD  Red  Lake  rc«<?r\'ntio». 
in  nortliem  ^(inncsota  ;  ami 
he  tin-re  disiHMed  of  the  specimen  lo  its  pres- 
ent i>os«eMor,  Mr.  Jonathan  Taylor,  late  sub- 
agent  of  llie  Red-Lakers.  The  weapon  in 
question  is  nn<loubtedly,  Iherefoi-e,  a  genuine 
l)ako<a  puk-gah-mah-gun.  These  implements 
in  general  are  not  only  used  as    irenjKins  of 


Ki«,  i 

stall'  piiiper,  mid.  ruUowiiig  the  groove,  to  sur- 
round the  hcjxl  like  »  hoop,  and  extend  about 
tt^'elvo  inches  down  the  opponite  nide  of  tbe 
stflff;  to  which,  as  iudiontid  by  wrtain  mark- 
ings, it  is  flrniiy  bound.  The  l<-aihwn  sheatJi 
is  simply  a  *lrip  of  hide,  elowdy  <lrawn  alKiut 
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Iht!  ivootl,  iiiiil  II  vi'i'l  mill  It'll  lti)j^'tli(-i'  willt 
sini-nii  in  H  longiliiiliimt  :>('imi.  iW  ^tlii'iilh  i» 
l^nniriftli-il  :it  nu-li  r\tiTtiiiL,v  by  :l  iinrrow 
etrnp:  that  nt  Our  i'wjr,  uf  ttw-  stiilT  is  !i  nirw 
oninmeDtnl  a(»p«.-ii(lnji;r.  It  i;^  iktIuiiis  nn  incli 
in  widlh  by  liii-oc  in  leii^lli.  iiml  is  silomod 
irith  :i  tnsscl  of  hor««-hair  nilaclicd  to  it  by  » 
leathern  string.  The  iijuior  tlioD);  is  ftve- 
oifjbthfl  of  au  iiicli  wiilf .  aod  eiiciicles  the  head 
outside  the  wooden  Iiim)|i.  Tollowiug  tUi'  gitkivo. 
Tlio  free  e:EtrcinIty  teriiiiii:il<!K  in  «  long  goru*. 
nliic-ti  DtN  iato  ii  i'i)ri'es|ion(Iin)£  o|M-iiing  nt  lo|i 
rif  vhi-utli.  oiT  t)if  sidt'  <i])|H>«ili<  \iw  origin  rtf 
tlw  tlwng.  ll  iic  M-c-ni-i-il  in  |)l:ii'<- by  NtitdK-H 
of  niiicw.  An  orniinR'iii.-it  row  of  biMS-lit^sulcil 
nsils  «tt(ivli<-s  tliis  Ihoiig  to  Ihc  woodtn  bou|) 
benentb.  The  §tra])s  are  out  in  out  [.it'ce  witli 
the  remainder  of  the  shealh. 

Tlif  grip,  or  lower  halt'  of  tlie  slalT,  is  Ali*- 
nished  witjiaeecorid  lawiiig.  foniieij  (i-umabelt 
of  bejid-nork,  maiiufiieunvil  of  a  |iro|iern'idtli. 
Hnd  joined  idoiijj  itn  vi !;;«■»  like  the  iniici'  nheutti. 
TJiis  1h-II  is.  fur  tin:  imwt  |iMrt.  woven  in  niif 
row  iill<-ni;iT.in(i  alrijH-Ji  of  jtiveii  ami  of  whil<- 
(HrndK.  Tlw  lop  of  the  strip,  however,  ixiii- 
«»li»  of  a  broad  tmiid  of  white.  ii|Miri  wUicb. 
done  in  gi-eeii,  ligiiiv«  nn  Indiuii.  ndoniisl  wilb 
an  eaglc-plimie.  and  holding  in  ono  hand  sonir- 
thing.  ])erluipB,  intended  to  simulate  a  touiii- 
havk.  Tfie  ribbon  atladimenti^  HhoKii  in  th« 
plate  have  been  added  by  the  mibwas.  Poh- 
•iibly  the  bead-iroik  envelope  may  alw  bare 
been  eoDtrlbmed  b_v  tin-  latter.  (i»  the  OJiliwa 
women  aie  most  exfiori  in  the  ui't  of  iiwidlo 
vivtiriag. 

Ojibwf  biwt'J/rKafvrM. 

1  sm  infoinied  by  Ojibnas '  eonipoleiit  to 
Bpenk  in  tlie  matter,  and  also  by  other  authori- 
ties, tliflt  au  iniitrument  eorri-^|)oiidiii];  in  &ev< 
eral  partjcidant  with  the  one  aliovv  dwsciiliwl 
was  foraierl\'  oommoidy  employed  for  dinneitlii; 
puriKwes  mnou^  llie  Ojil>w(iK.  The  laircr  im- 
pleitieut  i.-t  Kiiid  lo  be  aeliially  it>  tiue  st  l.lie 
|ireM-nt  linir.  nt.  iikohited  |>iiinl>i  nhirc  tuiniis, 
or  [larts  of  bamln.  are  yet  living,  praetieally, 
iu  the  'stone  age."  The  DJibwa  ntensil  is 
Minrd  o  Ijoni-bri'iikcr.  It  is  a  coarse  implc-- 
ment,  having  .n  ronndJF^h  form.  MJtbont  pointed 
extremities.  It  is  Ibrni^heil  with  a  ^roiive.  liko 
llie  Dakot.i  bpecimeD,  and  it  in  mm-b  Ihi-  same 
with  that  weapon  In  genernl  mkc.  The  Mom- 
head  ia  attached  to  th<!  handle  >iy  melliiHls 
identical  nlth  thoM?  ii^ed  in  bimling  ilie  heiid 
to  titu  central  Mem  of  the  j>Mk-gab-m:ili-giHi. 

*  OJIbWM,  or  Chlpimoai.  Tim  lDrm«r  irmi  Utiiai  If  sblrb 
ilim*  pfoplit  OntpiHiii  ibtidHtm :  ib*^  liner  I*  vor  currajiliui 
uT  I'M  name. 


Tbc  head  of  th<-  hono'l'reakcr  a)>))e(ira  lo  be 
tlie  <-<>imTer)).'irt  of  n  Kmall  nlone  object  <!&• 
HerilH-d  and  figiirtnl  by  Dr.  C.  C  Abltolt.  in 
bin  -Sloiii-  age  in  Sexr  .lerwy  '  (wc  bis  fig, 
K13).  At  lea»t,  tld»<  flgnre  ha«  at  diirereiil 
times  been  pointed  out  to  me  ae  a  bone* 
biraker  by  intelligent  elderly  Ojibwas  of  lt«I 
Lake  reservation,  lo  whom,  during  a  summer 
s]>eiit  at  their  agency.  I  took  occasion  to 
exhibit  certain  of  the  platoH  !u  Dr.  .\bbott'ti 
book. 

Very  explicit  nnd  inlvrcxting  Ntntcmnnta 
cooci^rniiig  thiit  implement  ireiv  niiulo  by  vari- 
aw  perHons.  and  pailiciilarly  by  llw!  iniiwioR- 
ary  in  charge.  Kev.  Fred.  Smith,  nn  Ojihwa 
brought  np  nt,  a  ■  blanket  Indian,'  in  wliat  it 
now  eenti'nl  Minnesota.  In  his  oarl^t*  youth, 
Mr,  .Smith  had  frequently  seen  the  bone-break- 
er in  seniee  in  the  family  lodge.  He  had 
oceaMOiiflUy  met  with  implements  of  the  sort 
elsewlii-'iv,  though  lln'j  hftvK,  of  laiu  year*. 
fa!ti-n  intogi'iK-ruldi-iiiEM' :  but  hi-  lH>licvttl  thai 
Mich  n'cre  .tl.ill  iiseil  by  the  [{inl-LakiTS  of  (he 
north  >=hore  who  .-ire  ifinotc  front  liii-  itgyary. 
He  had  never  known  this  utensil  lo  Iw  cm- 
ployeti  nsa  wc-aixm,  and  thought  Dr.  Abbott's 
Qgure  wn>>  inidoubtcdly  a  bone-breaker.  ll 
was  iiiMyl  for  breaking  tlie  bones  of  game  when 
they  could  not  be  parted  readtly  with  a  knilfe  : 
as,  for  instance,  in  illvlding  tlic  sjioil  of  Iniiii- 
ers.  In  cutting  tip  meats  for  cooking,  or  in  din- 
Lrihuting  fooil  lo  om-'t  family, 

I-Stjtxc  K.  RAnnrn. 


THB  CRUISE  OF  THE  ALBATROSS.  FROM 
CURArOA  TO  A!iP!NWALL,IN  FEBRO- 
AliY  AND  MARCH.* 

W K  left  CiufHi'On  nl  7.20  a.m..  Oft  Kcb.  I«, 
and  riui  a  line  of  MUundiiigx  in  ■  southerly 
direction  to  Ibc  mainland,  the  greatest  dejith 
found  being  IHH  fathoms.  'I'hc  gorcrumeut 
nnd  people  of  Cnrai^oa  will  watch  with  peculiar 
iuteroiit  the  result  of  this  line  of  souDdlngB,  as 
,  it  will  go  far  lowards  soiling  the  problem  of 
jii\>[fiiring  a  much-needed  supply  of  ftesh  water 
by  Hinking  artesian  welts. 
*  The  rvilation  this  Uland  bears  to  the  main- 
land lins  been  heretofore  unknown  :  the  gvncml 
impression  being  that  it  wan  nn  ioolntcrd  rot- 
canicjwak,  having  no  I'onnerrt ion  witli  Ihc  water- 
shed of  the  contiguous  coast  of  Vcnc3;ncla-  In 
this  case,  water  would  not  be  found  b.v  sinking 
nrtciiian  wells ;  on  the  other  hand,  if  connected 
with  the  main  by  a  plateau  or  neck  of  land 

•  AliitiMt  of  Uir  nmdd  npon  af  Llrut-^^MananaarZ.  L. 
TtvNiH.  mniniiindliiK.  U  Vnf.  B.  P.  Biimi,  17.8.  Hrtn^mlt. 
•lunrr.    iewrlvril  llirmigti  ilw  iMiurlwy  of  Pirtwur  BMHL 
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liikving  a  motiernte  ilcptb  of  wator  over  it,  wells 
might  be  t>ni)k  with  a  ftiir  [irobjibility  of  suc- 
cess. An  efforl  was  made  recenlly,  bv  the 
ooloninl  go  vein  me  nt.  to  a«certaiD  the  depth  of 
ibe  channel,  but  witlioiit  aticocas. 

Durii)};  the  afternoon  wo  made  a  hnul  of  the 
dredge  in  i'22  rutlioma.  iiml  of  the  trawl  In 
208  falhoiiia.  in  Ui<'  cliauiiiU  above  lueiilioiiMl. 
with  but  nxxieratt-  Mi:t^^*;u.  A  few  *|Hi(nuieiiH 
were,  howcvei-,  mrriiri'it  from  both  tiniil».  The 
Mmnll  nnionnt  of  life  on  the  bottom  of  th(^ 
Onribln'an,  compared  to  Hi.it  off  the  Ncw- 
Engliiml  coast,  has  lieeii  a  consimil  siirpriHo 
to  me  during  the  cniise. 

At  I  \.w.  the  following  day  a  course  was 
made  Dorth-uoi-tb-west  for  Alia  Vela,  n  small 
isl.ind  on  the  sontb  coast  of  Saii  Domingo. 
Soundings  were  taken  at  Intervals  of  10'.  iff, 
and2fi':  and  all>.  I  0  a.m.  we  sounded  in  latitude 
13"  ir  15"  noi1h,  longitude  70"  1'  wcM,  with  a 
dc{>lli  of  I  .TO]  faDioiiiK.  the  l>oltom  com|>0!K)d 
of  foi'iiminifcrous  ooxe  niid  coarse  sitnil.  The 
small  bcam-lrnivl  ivae  landed  on  deck,  irilti  a 
few  sponges,  shrimp,  small  fish,  etc.,  indicating 
any  thing  but  rich  gronud.  On  the  morning 
of  the  '21st  we  passed  a  few  miles  to  the  west- 
ward of  Alts  Vein,  and  laid  a  course  north- 
west for  Cape  Jacmel.  sounding  at  intervals  of 
about  Iff. 

The  (Icopettl  water  found  between  Cuia^oa 
and  San  DomiiiKO  wuh  'iJVJl  fathoms,  in  Iati> 
Inde  13'  10'  20"  north,  loiigiliidc  TO"  10'  ii" 
west.  The  bottom  wii»  brown  oo/r,  without  a 
trace  of  foraniiiiifcni.  The  average  de[>th  was 
about  3,300  fathoms  until  within  a  sliort  <li»> 
lance  of  the  land,  when  it  shoaled  rapidly  to 
:102  fathoms  four  miles  soutb-wesl  of  Alta  Vela, 
deepening  again  to  2,410  fathoms  20*  west- 
north-west  of  the  island :  the  nest  sounding, 
Ifl'  dialant  uorlb-wesl  by  west,  revealing2,434 
fathoms.  —  llie  greatt-sl  deplli  between  Curavoa 
and  .V^piiiwall,  with  the  single  exception  before 
nirti  tinned. 

The  line  "Kti*  extended  to  -lacmet.  showing 
boW  water  to  Ihr  alp^^ ;  then  (10'  south.  crosH- 
Ing  a  riclgc  which  extends  wwtward  from  Alta 
VeU.  Wo  then  ran  a  lino  north-west  iO', 
crossing  the  line  of  the  ridge  above  mentioned, 
but  found  it  had  termin.iicd,  or  changed  its 
direction,  as  we  carried  a  uniform  depth  of 
about  2.10O  fathoms.  We  then  steamed  18' 
west-south-west,  and  sounded  in  2,490  fath- 
oms, brown  ooze,  latitude  1?"  3d'  30"  north, 
longitwic  "S"  22'  lA"  west ;  '  Leighton  rock 
awash.'  h3-dro(rTapbic-ollllce  chart  No,  36, 
being  located  in  latitude  17°  37'  north,  lungi- 
Uide  73°  sr  west.  After  another  nni  of  15' 
north-west  by  west,   we    sounded    in    2,36'J 


thtfaoms,  browD  ooze,  Iniitndc  17°  li^'  i>orth, 
longitude  l.i"  34'  15"  west;  •  l-oos  shoal" 
being  placed  in  latiludo  IT*  45'  norlh.  longi- 
tude '."f  30'  west,  hydrograpbie-ofBce  chart  So. 
3C.  These  shoals  were  searched  for  in  I'<*2 
by  H.M.S.  Philomel  and  Plover,  and,  as  they 
were  unable  to  find  them,  they  were  expunged 
from  the  admiralty  charla ;  but,  heinjc  still 
iitton-n  on  liydro^rapldc-ollle^  charts,  f  con- 
sidered it  adviHablc  to  settle  the  matter  beyond 
all  dii^jinte  by  ascrrtaining  the  nclual  depth 
in  the  localities  assigned  them. 

Another  sounding  was  taken  9'  south  of 
I'oint  Aba^on,  in  1.039  fathoms,  and  then  a 
line  nin  30'  west,  sounding  every  10';  then 
north-west  13',and  south-south-west  53',  sound- 
ing at  intervals  of  about  15'  for  the  puriwse 
of  eliminating  a  large  number  of  negative 
soundttiga  appearing  on  the  chart,  and  also  to 
c3camEii«  two  shoala  referred  tu  in  liydrographic- 
ofFIco  publication  No.  A3,  »s  follows:  --  More 
rccenl  aouadings  of  Ifi  fathoms  have  beOD 
reported  in  latitude  IT'  45'  north,  longitude 
74"  3!)'  wcsl,  and  also  in  latitude  17"  18' 
north,  longitude  74*  5S'  west."  We  found' 
803  fathoms  within  throe  miles  of  the  former 
position,  and  1,120  fathoms  on  the  jHxsition 
assigned  to  the  latter,  demonstrating  oon- 
cUisively  that  shoal-water  does  not  exist  in 
the  poniiiuns  named.  It  is  highly  probable, 
howerar,  that  iiiiich  li^xa  water  may  be  found 
west  and  n<trth  of  this  locality. 

l''rom  our  lasil  position  we  ran  1 5'  nortb- 
north-wcst.  and  soundcil  in  96^  fathoms;  then 
changed  the  course  to  north  by  east  for  70'. 
sounding  at  intervals  of  about  15',  except  in 
one  cose,  when  a  sounding  of  the  Blake 
intervened.  A  reference  to  this  line  wilt  show 
the  bottom  to  be  very  uneven  in  this  locality  ; 
and  a  depth  of  2G2  fathoms  in  latitude  18°  18' 
30"  north,  lougitode  74'  53'  30 "  west,  about  10' 
south-east  by  east  from  Navassa,  la  something 
of  a  surprise.  The  water  dee|>ens  to  1 ,040 
futhoms  15'  to  the  northward  and  castwanl  of 
the  i^l.'lnd,  and  In  1,347  futhoms  K'  north-west 
of  Cape  Dame  .Marie.  from  this  point  w« 
ran  cast  by  north  'W,  sounding  at  intervals  of 
20' ;  the  second  east  giving  us  1 ,974  fathoms, 
and  the  thinl.  342  fathoms,  about  10*  to  the 
westward  of  (lonave  Islanil.  From  this  pcrint 
we  steamed  north  by  east  20'.  where  we  found 
800  fathoms,  aud  20"  west  by  south  502  fathoms. 
which  was.  of  course,  a  surprise.  From  this 
point  we  ran  a  line  west- north- west  76',  sound- 
ing at  intervals  of  20'.  The  maximum  depth 
found  in  the  windward  ]iaMage  was  1,^23 
fat  horns. 

At  12.40  r.M.,  Feb.  S5,  wc  sounded  in  1.030 
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fhlhoma,  <;ivod  axiid,  Intittiilo  I'J'  45'  norlli, 
longitude  '5'  i'  irest,  took  serial  tcmppr:iliircs, 
and  ftt  2.40  v.u.  put  the  irawl  over,  rccriiigto 
2,100  ratbonis.  Inuding  it  on  deck  again  at 
(i.^.'i  f.M.,  having  made  a  successful  linut. 
There  w«ro  u  variety  ot  sponges,  some  ver.v 
tnrgi^  .■'liriiiip.  <mo  liiib.  numerous  sheila,  small 
craTiK,  liolothurliinK.und  iin  intercstlDg  octopun, 
the  ftniiK  III!  or  tho  iciinc  ti-iigih.  and  connecteil 
bv  »  ra*'tnbranf.  Thi-  color  wu*  clien-j'-rcd  on 
its  hcnd,  changing  gradiinlty  durkev  lownrdii 
the  extremities. 

Fel).  i",  we  stood  out  of  the  hailwr  of  Santi- 
ago de  Cuba,  nod  mnde  ten  hauls  ol'  the  tangles 
in  search  of  Ilentaeiinus.  Seieial  hauls  were 
atade  before  we  siicoeeded  in  getting  ii  speci- 
meii:  (iimily.  however,  we  pioenred  four  I5n« 
ont^s  in  perlt-i't  conditio:!. 

\V')!  nitxt  run  u  line  nouih-KOUtli-east  US',  in 
tlitt  diivetion  af  Niiviusu.  .toiinclinjK  at  inter- 
vals of  10'  In  2U'.  The  nirixinnini  ileptli.  2,275 
fKtboiiis,  w.i«  foiiiiil  1 1'  rniin  Sanliii]{<>  lUt  Culm 
lighthouse,  gradually  deorwiMiif;  !■■  Will  fathoms 
about  C  l\-om  Nnvnssa,  from  which  coinl  kv 
raunline  west  3(1'.  sounding  at  iiit<Tvals  of  l.V  -, 
the  first  enst  giving  l.OI.'i  fathoms,  and  the 
secoud  mo  fathoms,  7'  eiist  H'oni  Fonnigaa 
baukM.  A  line  was  then  run  south -south- weal 
.)0',  Aoundlng  al  Intervals  of  about  1/.  The 
gri-iiti-st  depth.  l.l.iS  fathoms,  was  found  mid* 
way  Ix^KC-en  the  bankit  tinil  Morunt  Poiut,  the 
List  cast  uu  thi*  line  i^iving  460  fatbonia,  111' 
vast-sou th-enn I  from  lh<-  tight,  whieh  wn.t  in  full 
view.  Having  loeiiteil  the  whip  arc:urately  wilfa 
refci-cnfc  to  the  .ibove-jncntioiH'd  Hght,  wi- 
started  ahead  at  4  a.m.,  niiiniiig  a  line  east- 
south-east,  sounding  at  shortintenals,  towards 
a  shoal  nmrked  as  follows  on  liydrographic- 
ofllee  cliart  No.  3!t :  •  I-^ight  shoal.*  W'e  found 
21  faihotnsoii  the  noilliern  end  of  the  shoal. 
e:i«t-»oHlli-i-ast  about  ■ii'  from  Morant-Polnt 
lighthuuM.',  inlet  17^  44'  north,  longitude  7i° 
^V  wesL  It  is  about  'J'  In  length  north-north* 
cast  and  south  -  south -wc»t,  niii)  fnxn  It'  to  1' 
iu  width,  'llic  leant  wsiter  found  waa  17} 
fathoms. 

Leading  the  southern  edge  of  the  Iwuk,  wc 
ran  a  line  west  by  north  .'•«',  sounding  at  vari- 
ous intervals.  The  depth  of  water  found,  at  the 
first  east  south-east  of  an  18-fathom  sounding 
on  the  edge  of  the  bank,  was  360  fathoms,  in- 
creaalng  to  838  futtioms  3^'  to  the  westward  ; 
ttie  greateat  depth  on  the  line,  87^  fathoms, 
bcii^  reached  4'  further  to  the  westward,  from 
400  to  700  fathomH  Iwing  found  throughout  ttie 
rvmnindcr  of  the  line.  I'ort-Royal  light  bore 
north- north -west  7'  distant,  at  the  last  sound> 
ing  on  the  above  line,  which  gave  484  fatboioM . 


Another  and  th«  last  cast  before  entering  port 
gave  400  fathoms,  i'  north-west  by  nottU  from 
the  position  above  mentioned,  and  <juite  near 
the  bank.  Iia%  ing  passed  quarantine,  we  went 
on  to  Kingston,  where  we  anchored. 

Duiing  our  slnj'  here,  we  had  several  dry  dajs 
in  succession. — an  uritisiial  oceurrem*  since 
our  arrival  in  tUi;  C'uriblxran.  The  nuturulistit 
were  busily  engaged  in  collecting  while  in  port, 
and  foun<l  it  excellent  ground,  the  bcKt.  in  tnnny 
respiict!>.  that  we  hnve  found  in  the  Wi-sl  Indies. 

On  the  moniing  of  the  llth  of  March,  we 
again  proceeded  to  sea.  Arriving  near  the 
edge  of  the  bunk,  we  put  the  tangles  over :  but, 
unfortunately,  they  fouled  on  the  coral  bottom, 
and  were  lost.  We  then  ran  a  line  of  sound* 
itiga  south  ly.  sounding  at  varying  intervals, 
crossing  tlie  centre  of  California  bank  iu  2C 
fathoms.  At  l>.40  e.u.  we  souude^i  in  'JdG 
fathoms,  sand.  latitude  IT';!!!'  10"  north,  longi- 
tude 7tl°  if/  .V  west,  and  put  the  trnwl  over, 
landing  it  on  the  liotloni  at  8.20,  and  on  deck 
at  II)  r.M.,  after  a  successful  haul.  One  rather 
remnrkable  specimen  was  a  large  earthennare 
jar,  with  its  surfaces  pretty  well  covered  with 
worm-lnhes. 

We  steamed  aljout  A'  to  the  north  and  i^ast 
during  the  haul.  and.  starling  from  tliat  point, 
ran  a  tine  directly  to  >Iorant  Ca\s.  )>Nst-soutli- 
east  42'.  sounding  at  short  inlerrnls.  At 
11.45  .V.M.,  Uai-di  12.  anchored  in  4  fathoms, 
under  the  lee  of  north-east  Cay.  At  8.3.i  i-.m. 
we  turned  our  head  to  tlic  southward,  and  ran 
a  line  soutli  by  ciist  a)>out  MO",  to  a  group  of 
nt^ativc  soundings,  in  the  midst  of  which  we 
rust  the  tr.iwl  in  2.395  fathoms.  We  then 
continued  the  line  about  south-south- eoitt,  in 
the  direction  of  Santa  Marta,  and.  Ciuling  no 
indications  of  shoal-nater,  passed  alioiit  IX* 
to  the  we8t«ai\l  of  Santa- .^larta  lightbonw. 
sounding  at  Acqui-nt  intervals  as  we  approached 
the  coast ;  then  stood  nlf  north-west  3.'i'. 
sounding  at  Intervals  of  I.'i' ;  then  south  for  the 
mouth  of  the  Magdaleoa  Itivcr  and  Savanilla. 
anchoring  off  the  latter  place  at  8.28  a.m.. 
ilan-h  16. 

The  sonu<ling-wire  parted  several  llmea  dur- 
ing the  night  of  the  I  Ith.  and  mondng  uf  the 
1 2ili,  in  n  most  unaccountable  manner ;  losing 
citlierlcsdorsoundii^-rod.and  a  thermometer, 
with  more  or  kaa  wire  each  lime.  Wc  were 
inclined  to  blame  the  splt<».-s  at  Rrst,  but  sood 
found  that  we  must  look  farther  for  the  cauae. 
In  the  mcau  time,  we  ehaugi-d  wheels,  leaving 
the  aolullou  of  the  mystery  until  the  following 
day,  wlien,  after  reeling  the  wire  oif.  the  drum 
was  fonnd  to  be  collapsed.  The  nwial  was  nei- 
ther broken  nor  cracked  ;  but  the  centre  almply 


Mat  III,  1$M.] 


SCIENCE. 


598 


•Ctllcd  down  on  the  >K>IU.  the  »i(]c«  retaining 
thi'ir  form.  Till'n^  wniilil  tiavc  bci-ri  lilllc  or 
no  tinrm  utWmg  frcmi  Ihis;  but  ttic  <><));<'»  of  llic 
dtiiiB  ilfcw  .iwny  from  l.lic  sidrs,  leaving  willi- 
oient  8p«w  for  :i  turn  or  two  of  wire,  wliicii  !«■• 
came  »o  (irmly  tisi^d  in  vi-hi?«'lin)j!  in,  tli»t  it 
would  pnri  (leroro  clearing  {(self  nbcii  soiind- 
in;;.  This  coiidition  was  caiiBcd.  probnlily,  by 
«laik  turns  (Void  tiiuo  to  time,  when  taking  veiy 
deep  aotindings. 

\Ve  were  unable  lo  examine  the  bar  at  the 
iiioiiLh  of  Ibe  Ma^dalenii  Itiver  because  of  the 
high  wiiidw. 

The  (fovcrnnienl  of  the  repuhlie  and  people 
oriiarraiiqiiillii  n-»lix(-  llii>  nrccuMity  uf  provid- 
ing It  mure  prncliojdilo  ontlia  for  ihdr  great 
river ;  .and,  with  this  end  in  view,  miri-i-yii  have 
been  made  for  n  docp-v)tter  terminus  of  the 
llolivar  railway. 

We  left  Savaiiilla  at  8.15  a.m.  on  tbr  22d, 
iiud  ran  a  line  of  soundings  west  bi',  lu  the 
position  in  whicli  the  U.  S.  S.  I'owhataii  re- 
[wrled  sboal- waller,  where  we  fonml  I.ITo 
lalboms,  the  water  having  deepened  regularly 
■inot;  h-aving  jiorl.  Frrun  this  ptiint  ivv  ran  a 
line  Kniil.li  10',  ami  bring  tliini  li!'  tvesl  by  north 
from  Carlngcuii  liglilboii»e,  iu  t*i-'  lalhoms,  we 
stood  otl*hore  wc*t-«oiilh-we>'l  4."t'.  then  »oiilh- 
south-casl  .'■  I ',  lo  a  point  7'  noilh-wesl  of  Fncrle 
lelaud.  where  we  found  38  fathoms.  .Soundings 
were  Uken  at  intervals  of  10'  to  Ia'  since  Imr* 
lug  Savanilla  :  the  change  in  depth  was  gradu* 
ftl.  m.akiiig  It  extremely  improbable  that  shouls 
exist  outoitle  of  ibe  shore  reefs.  At  3.30  p.m. 
we  KtarKsl  on  a  line  west,  sounding  at  intervals 
of  ^'  lo  SO',  c-rrtssiiig  the  bay  at  the  bottom  of 
wbleli  lit'.t  tlie  Gulf  of  Darien.  At  1  i-.u.  we 
cast  till'  Irawl  in  4S  ralbornn,  green  mud.  lati- 
tude 9*  30'  IJ"  north,  longitude  If.'  ilf  30" 
ircflt.  and  at  4.5.'>  another  haul  wm«  made  in 
Xii  fatiioras.  green  mud.  latitude  9"  30'  4.^' 
iiorib,  longitude  76°  2J'  30"  west,  both  hauls 
funiUliing  us  with  a  small  number  of  goml 
^petinicns. 

The  lirut  was  continued,  aonnding  at  various 
inli'rval.t.  Iji  Aspinwall,  where  we  arrived  at 
3.5o  r.M.,  March  2't.  The  strict  quarautlne 
otwrrved  in  Uiis  |K>rt,  because  of  su9[>ected 
yellow-fcvcr,  will,  of  nMimsprevenloitr  natural- 
ists from  making  eDllciition*  whidi  I  oxiieeted 
would  be  the  most  friiilful  owing  lo  the  fanlity 
with  which  they  coulil  reach  the  Interior  by  ihi! 
milroad.  The  return  homo  of  ICnKign  A.  A. 
Aekerinan  nill  ivstrlct  our  invcs ligations,  tts 
lie  has  taken  the  branches  of  geology  and  niin* 
eralogj'  during  the  cruise. 

Wk  ex|iLd  lo  sail  twinoirow.  April  2,  run- 
ning a  Hue  of  soundings  to  Old  Providenoc 


iKland,  tliencc  to  Cape  San  Antonio,  and  to 
arrive  in  Key  Wi-Kt  al>(>iit  tl»c  lith  instant. 
[Sec  NoU-s  for  account  of  Ibc  next  eniiM.] 


THE  OLr>ER    ni.VD-CHARTS  OF  TRB 

XUHTH  ATIA.VTIV. 

Tux  Mrkx  ot  cliaru  of  ttrn  North  Ailantte  now 
In  preparaiiou  ai  oiir  hyilruKnipliie  rMcts,  <it  which 
tlitve  inouihly  «heeti  are  juat  luued,  rrcalli  tlie 
fajaaui  work  of  Urui.  Maury,  tltlny  yuan  ago,  with 
which  oar  apjimArli  lo  a  prrcUe  Niiowieilm  *>'  ocean 
in«Uorolofcy  b«f[an.  C>iri«iii-cliaru  fjit  back  lo  1078, 
m  htn  the  Rnt  one  for  Ihe  Ailanik  was  publUIieil  by 
Kiri'bar.t  and  ibe  e*'n«ra]  dreniatlon  of  wlndi  was 
lauglily  ikhown  an  long  b^cd  n«  In  thr  map  by  ]>anipicr,* 
of  n  III  tin  Jat^rdaM  ;  but  tli^ae,  aiKl  all  llielr  luccsa- 
u>rs  ilnu  II  to  eomiutrallvety  recent  yean,  wure  bawd 
only  on  general  recordi,  and  not  on  th«  lysteinallo 
appuriloiiment  of  uburvnlinna  to  drfinlicly  limited 
amnli  arcAi  ot  tbn  orean.  'I'tic  nietliod  of  **iusiiiii{ ' 
otMrrvntiont  bei^in  wilb  ttiD  Kn^ish  bydruKraplier, 
K^iiiietl,  about  1S3CI,  but  <nu  not  tlwti  camiril  very 
far,  and  walinl  for  lu  full  expaniidii  till  Laki:ii  up 
by  tli«  AntbiT*!a<tlc  Maury.  The.  ronmrkiblc  xerlci 
of  cliart*  piil>li*)i«d  l>y  bim  n1>out  lt<50,  fi)rtli«  Atlan- 
tic Mid  Pacific  Oceans,  marks  na  epueb  nut  utily  in  our 
knowledge  el  the  ucean.  but  in  ihc  progreH  ol  inJiic- 
livc  meteorology;  and  tbc  gnjatrr  number  o(  wind 
and  current  rliana  pablUbod  since  thai  lime  are 
taken  very  oI'Mely  from  his  results. 

The  iuiprovenieiit  In  tht*  kind  of  work  during  tbe 
put  Hfiy  yean  ba*  bftnn  not  only  toiranli  greater 
aceurat^y,  n*  pnrmilU'd  by  tbe  incteaw  In  the  number 
at  obH'^rraiion'i.  liut  aluo  in  tbe  method  u(  chiirlln^, 
in  whkli  the  aim  hn<  bcun  to  reprodace  In  m  compact 
form,  ai  t^lcaily  and  fully  a*  patsibte,  all  the  original 
rcconli,  no  that  tho  navliEAlor  may  rncognlw  not  only 
thn  nrfngf  at  llie  coikIIiIuos  of  air  and  wa  that 
lie  it  to  en  counter,  but  Ibe  teparale  elemenl*  fruni 
wlikli  llio  averagci  arc  derived.  Maury  evidently 
pcrenlvcd  the  imporlancn  o(  ihui  exhibiting  obterva- 
iii>ii»  M  nearly  aa  pufntble  In  their  iscpHTaie  toruis. 
instead  ot  in  tbe  Inaceunile  ^neraliiatloon  of  his 
predecoson;  nnd  this  led  bim  to  the  conalruetlon  «I 
llic  mott  realltllc  eliarls  of  Ihc  ocpan  Ibai  hnTr  nvpr 
been  piibllshoil.  Not  only  the  wlndi>  arid  ciirrenia 
were  plutted  in  llieir  plafe  ot  obserralion,  but  the 
track  and  name  o[  the  vessel  tram  whote  log  they 
were  Inki^n  wrre  mappnl  aliio.  A  amall  part  of  one 
of  the  North  Atl.iiitlo  wind  and  current  charts  Is 
here  reproduced  in  Itjc.  1.  omittinji  certa.in  detaili 
concerning  the  slrengih  of  tbe  winili,  a*  well  as  the 
rolom  by  wbtch  tbr  «ca<fliisweredUllnguithed.  The 
full,  broken,  and  diiCted  lines  imlic-aio  monilin  wiiMn 
tlie  a«a>on>.  .N'»tb>ii^  could  be  better  adapted  1(>  em- 
phasizing tbe  reality  of  tlie  work  In  tbc  mind  ot  ibc 
average  «ca-caplaln;  and  the  result  of  ibe  liigeiiioua 
device  wa*  aoon  apparent  In  Ibe  general  Interest  ex- 

I  Aih.  KtTrTir.H,  Uuri^lNB  ■tibi'^rrwirUB-  &m.  Itrl.  .Vtn. 
■bilud..  lini.  I.  IS4. 

<  UlMDurv*  oil  ilu  UadtvirlBd*.  ta  hla  Vfty*«««.  London 
1-06. 
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ClMd  MDoag  ataOMiii  Id  llie  itiflr  u(  Ui«  plij-tical 
tsogni^jr  of  the  rx.  It  wm  >  time  o(  avafc«iini,' 
to  Ml  oppoTtanlty  of  obicrvAiian  tlut  hnd  bc«ii  too 


Pin.  I. 

gra«nll/  nr^eclvil  bcfstc.  Bui,  In  ipilr  ot  tli«Ir 
practical  tppcarance,  Ihc  Wind  aiKl  niirmit  rharu 
{or  Tnt'k-chan*,  a«  i.he;  an  coniinoiily  calloil)  be- 
come )ui*erTk«xl>l»  in  lli«  more  fr«(|uviil«i1  parta 
o(  Ibu  ucFiui.  prwiaelj  wheti:  llH-y  aro  nioii  upcdpd. 
from  lliu  cruwdiog  toscClicr  at  ohdcrvationii.  Aloikg 
our  coati  ami  alwui  l\ii\  favorite  lodiiiuiiios  tor  croM- 
iug  Ili«  «i|iia[ur,  tli«  vbnrls  are  uiiiutvlli^lblt?,  cscept 
to  llie  iDugl  psiTialaltiiig  cxaml nation,  *ti  compiclely 
ar«  tii«y  rovcrrd  over  n-lcli  a  mwze  of  iIbii*  anil  ftg- 
arr*  and  a  tnnHle  <■(  iincs.  ThU  diOIciilty  was  ovpr- 
eome  In  III*  Plloi  vliaria,  on  which  thu  winds  wer« 
■Sn^tuil  out  anil  cuicntcd  for  place  nod  lime;  the 
atylo  o(  rvvoril  bclhi;  tbown  in  t.%.  -i,  Tbi-  number* 
in  IhecnrnRTa  slvr  Lha  total  nunibnr  of  wlnd^nliMrrii- 
tiona  for  oach  inonili  in  tb^  tSxm\  tt\«-Arz\i'*  winarn; 
December,  January,  and  Febiunry  bHui;  in  Ibi-  nurlli- 
Mat  comer,  and  tlm  other*  following  in  Iho  order  ol 
honra  on  a  dock-dial.  Th*  dairrn  MNilnrv  of  ilic 
circle  incJude  lb*  number  of  tiniea  ili«  wind  wo* 
Teeunlnl  for  every  month  from  Ih«  several  compaKa- 
poiuts  to  wbtch  they  belong,  the  tnonUis  bolns  nr- 
lantril  a*  In  thr  ivrtor  bf^lonr  tlie  >qi)arc.  The  eentn 
coDlaln*  tha  niimlier  of  rainu  for  every  monlb  )n  tbe 
>auie  onlcr  a»  tbe  total  wind*.  The  )tb«euce  of 
graphic  reprFSenlaliou  of  tlie  winds,  and  Ilie  confu- 
•lom  arialc^  from  Ihc  nnniber  of  flgurci  rctjulred  to 
thow  Itio  whole  Ttif*  reconl  on  one  iheet,  wert  da« 
chief  difadTantafra  at  tiiov  hiatoric  charts;  bat  thay 
wen  still  vailly  beu«r  than  any  tbiiif;  vf  their  tim«- 
BMldc*  tli«4c.  Ih«ia  ncra  also  prrpuicd,  about  tlie 
HiiH  time,  charU  ol  the  trade-wind*  and  of  ibe 


fr«()t)ODey  of  rain  tuid  *ii>rmB,    Iii  the  furilii^r  .lev«I- 

upineut  of  the  atudy,  thu  trralnient  of  tlie  Atlantic 

wind*  will  rcc<^lT«  our  chirt  ailcnilon. 

Alioiit  IHSS  a  titi\f»at  ■'harls,  baMd  dt- 
ivctly  oil  Maury'*  I^lot  chart*,  waa  pi«- 
paied.  under  tlie  direction  of  Admiral 
Pltxroy,  tor  the  London  hoard  of  trade, 
on  w^lch  the  ntimericsl  form  of  record 
wiut  replaced  by  graphic  wind-rmeiforflv*. 
■■'■ffreo  trjiiarpi.  I'licie  ar«  known  a*  tlir 
Itoard  ')(  trade  wiiid-ebarf*.'  A  little  later 
Admiral  FUiroy  published  cIiiitlK  for  tbr 
North  Allanlif-,  ahovinn  winds.  ourrMits. 
Ipmppralun'*,  iilc,  for  liie-de|pTO!  »qiiani» 
for  February.  May.  Aiiffiut,  and  Noveiu- 
lier,  Thesi.'  iverv  baftej  oin  loc*  obtainal 
from  Ihr  records  oJ  the  Board  of  trade,  a* 
well  a*  oti  Maiiry'n  ch.irt*.  In  1SCS  the 
hydrwgraphio  office  of  the  Itritish  adml- 
Taliy  published  Ita  'Pilot  clurts  for  the 
At'nntic  OcAMi,*  giving  Uaury'i  mnlta. 
combined  with  tho«a  tram  all  other  aiuln- 
abk-  sourci^s,  preMrnliitg  tlie  vhole  in  sim- 
ple, (jrviphic  form,  but  wllliout  precise  lu 
illcniion  of  the  oriBinJ  ohscrraiioni  oii 
whicli  the  (i^ersEfs  were  hnsed.  Thive  are 
commonly  rjiinted  m  giving  the  beat  eenetvl 
view  yet  published  of  the  physical  condi- 
tions of  the  AtUntle  ni  u  whole.  Four 
large  nbet'l*  *h'>w  Mio  windi  for  the  four 
seaiKiD*,  with  the  su-i'alled   'limit*  of  the 

trade* '  for  every  monlh ;  but  Iniufficieni  attention 


»ie.  J. 

■  pDbllmloni  nC  Ilia  nNvonlDtlcal  dnwrtmMM  at  ib*  I«b^ 
<Idd  bukid  uf  Uivlt,    Wliiit«btrt>  ot  ilir  X«mi  AttkBlle  aiul 
uihtr  iMauik    Hi*  lb'  umdbI  of  IhrH  stwrta  br  ^  II-  Ami. 
(ftatlinn.  ntlttnL  *M.,  LtnHdaa.  ttll.  III.  m 
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wu  given  to  bnromerric  anJ  tb^rmomelrio  condi- 
tioiii,  A  fldh  eliarl  (ti»t'»  ibc  avenge  Oiieetion  of 
ilio  curn'nis  for  lliu  yuar. 

Fi>uf  j-eani  later  [IfiTSt,  thntn  wcr*  ^mn  more  »X- 
baiOisl  («rm  In  ihn  '  Wind  aii'I  cuminteliani  for  llis 
Pad&e,  Atlanlk,  niiil  Itirtiaii  Oceaus.' about  on  tb« 
••mo  plati  M  bvfrinj,  but  witb  thi)  nddltion  cl  l«o. 
tbenuul  iiiiil  iBubikric  lines  in  imill  tlilo  churl*,  altnr 
Ibi-'  pilturn  uf  Ihcisi^  pn^pairil  bj  Dnvo  nitil  ItTiohaii. 
Part  of  the  In (ortii Dillon  in  Ilies>>  cbarts  was  «up«r- 
•"Ipil,  in  1872,  by  ii  volume  giving  monthly  map* 
of  ■  Ciirrenis  and  iiirrnee-icmpf  minrci  of  tlie  North 
Atlantic  Ocmn,  from  the  «qnntor  to  1ntilnit«  40° 
north,'  prnpitvil  by  R.  Stmcbsn,  iiiuler  the  ilireciion 
it  R.  H.  Scott  of  tbu  int'leiirolo^icNl  office.  Tbis  ii 
•till  the  bvvl  work  on  North  Atlantic  ctirretitu 
and  tuiiii»erfttur««.  Tlic  avomgr-i  arc  here  givnn 
for  two-aiid-a-baK-dctrfi.'  ii'iii.»p?»,  from  Maury's 
chnrtf,  Uiilcb  i>b«ertatioii8.  anil  Boriie  olbi^r 
wuKW*.  with  tb«  tjiimbpr  of  obicrvallon*  oii 
which  the;-  arc  baiod.  It  I*  very  ovlilrnt  (mm 
tlijj,  thai  the  ciinviiis,  MpecUIly,  ne^il  a  much 
mom  eiicrnlcil  eiaioiiiatioii  tliaii  tbey  have  yel 
recfilved,  t9pe<-i.-il1y  when  one  rrcalls  the  Irrpgu- 
Ixr  vHrlalioni  Inlriy  ftciirmliiRil  hy  Coniminildr 
BartlPit  In  r,i>  iiiiirfci.'J  a  current  *»  tbe  Oiilf 
Stream.  It  Hiit  currEiiIs  have  regularly  ptrlmltc 
cbaiifK*.  w  secnii  probable  at  certain  plact-*,  the 
preciie  ilnlcrm  I  nation  of  tlicir  torni  will  require 
a  lifilns  of  obticrvatlans  down  «von  Into  on^ 
•lOKTMt  II)  u  urn. 

The  pubticntiotii  of  tbe  DaEch  meteorolo^al 
ibitiiuic  at  Uin'Cbt  hav*  long  been  taniotii.  In 
addition  to  their  extraslons  o(  part  of  Maury's 
charu  ill  l^^.i  a  tuore  imlepciiilenl  Mt  of 
monthly  chnrti  lor  tIm  leveral  occutis  was  i>- 
titod  ■  llitio  later,  on  which  a  almple  graphic 
mMhod  of  sbowiiiK  itlrrolion  and  tr«i]Ucncy  of 
winds  wai  adopted .- 

Until  recent  yearn,  cumparniively  Utile  oriffl- 
nal  work  on  the  North  Atlnuilc  was  done  in 
FmiK-c.  Tin*  TIrltUh  pilot  charU  of  I3fi8  wcrti 
repabUrlied,  chauged  only  by  trnnflatlon  of  Xhr. 
auoM  and  eiplBnattunl  truoi  EiiKlish  into  French. 
In  iaS3.  Cfa.  nolx  pnblivheil  bin  '  renin  at  enurantK, 
rent**  fff-niratt*,'  compiled  fruin  Manry'i  and  other 
works.  A  reTi»*il  edition  of  Ihrt  w.u  lamed  In  I  »7l. 
Since  then.  Lieut.  !•.  Brault,  in  clLarii«  of  liio  meteoro- 
logical Mrrlcc  ot  the  dipAt  of  charts  autl  maps  of  the 
French  inarln*,  baa  uoderlaketi  est^rnderl  studi«i  o( 
■neieorolojcy  of  thi>  tovoral  omnnK,  bjiteil  on  twenty 
Uiouwiid  Delected  log*  flo'ilv  ii'it  riioiita{in4  de  pa- 
pfer'lot  Prenoh  veucla. dnle<l between  li^JXiand  1870, 
and  ill  dependent  of  the  work  of  other  nation*.  He 
states   that  the  averafa  acciiracTot  record  b  much 

1  Murfl**  wlaa.lwiirl  Vmr  bet  HntclOk  anlnlla  no  ilrti 
Xeofultr  AtUiitl«ch«a  On^ui,  TDTinevrdtfnl  iDf^I  liuEliincUeliv  vrKc- 

ICuirlJ^  pamat-kaM t  V4n  <lm  AU4aLI*<i1ivn  Ociwin.  vermHir- 
^reit  rnri  hAtijtnJAah*  ^'M^*'^"*' 

•  It  mnJLurtjE*  \*n  den  N«n>ilrr  AiltctlMbm  Oomui,  Mb. 
Tim*  «vr*  pnhlUlxil  in  tlio  CUtomtIr*  ni  itrUtt»t\ap  «> 

tr4tttlfit  Ma  !<»  nr'diui. 


be  Iter  than  la  tbe  logs  used  by  Maury.'  Bia  BnftMriea 
of  cfaarls  givea  tbe  probable  direction  and  intentUyof 
tiM  wind*  for  every  three  month*  lo  the  North  and 
Sotiih  Ailanik,  Indian,  iiTir]  Pacific Oceant.'—siti'^eQ 
jheela  in  all.  In  addition,  a  uecoud  series  of  monthly 
chartator  thefnuroeoamtwai  tobcprep«red,  showing 
winda,  currents,  r*ln,  (ojc  clondiitcu,  t^nalU,  nlormt, 
etc. ;  but  these,  I  believe,  are  not  yet  cuniplele<L  Tbe 
ace oni piny Ing  cot  (Og.  3)  shows  tlie  graphic  method 
of  tl1u<tnitioii  tised  by  BraulL  The  number  in  the 
middle  is  the  nuinbT  of  ol>«ervallon  for  the  square 
cmicemed.  The  radial  bsts  show  by  their  teiigth 
tbe  relative  rre(|iiency  of  winds  truui  the  points  of  the 
coropmt  lo  which  th^y  are  dlr^ited.  Tbo  different 
inarkbis  In  these  bar*  shows  the  r«<latlre  frequency 


of  Uvu  grndiu  ol  ttrungtli,  fn>m  heavy  wind  to  light 
breeie.  The  ratio  uf  tlie'dixtaiicc  between  tbe  two 
concentric  circle!  to  tbe  leugth  of  the  longest  srruw 
Slvet  tbe  per«entaj[e  of  ealnu.  Tlie  deLsild  itib- 
divlsiou  of  winds  aecordlntC  to  tlieir  force  U  a  (pcclal 
feature  of  tliii  work.  Bnult  note*  that  etKbty  ob- 
sorratians  In  ■  flvtvclegreu  square  gire  trualworthy 
results  for  dlrr^cilon  within  the  area  of  ihe  trades; 
bill  IhrtM  or  four  hundred  are  norded  tor  the  wester- 
licj  bcyonil  tbe  Iropici.  Thi<«  stiilement  Is  o(  value  In 
enabliii);  one  to  judge  of  the  probable  depeH  of  pre- 
clel^ii  in  cbkris  wbero  ihe  number  of  observAtioui 
used  in  sreragiug is  esDilidly  given, 
A  Tjliutblfl  work,  baeed.on  PortuKouo  aad  Dutch 

■  ibiHl*  tur  la  thatlaUan  atimarpMritt  dnni  r JMenKfue 
•AntlptwlaiillniiUim,rtlr*mtt.    farl-.  ISTu, 

■  OnftiM  4t  la  dtmtten  it  lit  tiitliiiil^  t-nbnf-ii  dn  Mnli 
Junt  FAUdnPiJui  yord,  jwaJant  Ut  moU  *tt—;  IV*^  tS, 
dan)  rAUmtlqHt  Sml;  IStS.    /J.  riani  l«  Jttr  dii  Jndrt;  IITt. 
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4tiKrT*Iioiif .  Covering  n  omp^iRktirvly  «iunll  but  Tery 
tnterestins  imrt  of  ttic  ocvaii.  Is  (ound  In  tlic  occnunt 
ol  the  Gulf  d(  Galnra  b;  Lieut.  Biito-Capptlo  o(  ttio 
Ttitlagaetn  navy,'  Tli*  melliiMl  i>t  Kcon]  boro  en>- 
ployed  is  tm-Hj  uiuleratuoil,  bu^  ijoes  iiol  give  a  mean- 
ore  of  llie  niiniber  of  obscrvaliwu  ixtei  in  nviTusiiig, 
Eacli  fun  la  compusod  of  arrows,  shnwini;  thi?  illrri^- 


tJdu  htk]  i^iudty  (FstlmalrHl  from  dlirmirt^  mod*  by 
sailiiig-i-rt»-U)  of  Ibe  local  wlrL(l>  fur  a  iiioiilli.  TIki 
wigtc  of  ili<!  titn  RieMiim  lliu  rariHbllily  uf  Ibe 
irliiili<:  siiil  ilivjr  letigtli  gUet  vclodty,  tlie  ilUlaiic-e 
bclwevu  ilie  crosa-baw  eorrT«pnn<llng  In  Ihe  mtbcr 
iiidvllniip  ■ulling-rato  of  'ono  kiiiit  mi  hour  clohd  to 
tli«  u'liid.'  Tlia  npex  of  ihe  ta.a  h  luiranl  Ibe  tuurire 
«(  tho  wind,  'llie  current' arrows  ihovt  nvenge  di- 
rection, u'lieii  llieori^nalobNirTalloai  accordrd;  but 
near  ili«  ciiciit,  where  obnermllon*  do  not  atf^o  c-lotc- 
ly,  nveriigini:  it.it  not  alleiiipled.  Tbe  ti'iijelb  of  ths 
aiTotr  U  on  n  icaJe  of  one  millimetre  to  two  inile> 
»nJ  four-leiilLs  ■  ilny.  Fig,  «  i»  frnm  the  cUart  (or 
Mareb  ani}  April ;  Ihe  fltic-nbbi'il  fnn*  bring  fnr  one 
moiilh,  tbe  coarse-ribbed  for  lii«  olbcr. 

TliKc  Admlrvbia  roonogniiibii  of  a  cerUlii  ntiuiber 
of  tha  uin-dopve  tquom  (cen  degree*  of  longitude 
by  ten  degrees  of  iaiiiudc]  Into  which  the  ocean  l« 
dtrtded  for  tbe  coiivmlpnt  pnitllloii  of  oiMcriatlon*, 
bftic  beea  prepon^  under  tli«  Jlreciloti  of  Capi. 
Hvnr;  Toynbae  of  the  Ilrilisb  meteorological  olBe«.' 
front  lo^  uf  BrlUtli  vesiela  collected  moilly  bclnci^n 
1S5S  anil  ISTO.  The  c^iutnrlai  >>]usrrs  from  north 
UUtudc  SO"  to  tioiUli  lAtUude  1U°,  between  Africa 

>  Of  IMh.  1  hkTt  onlf  Ibe  ynaph  muUtlon.:  iittlttt  pvttr 
tutBptiltt  tartti  4tti  tnrtrlilt4  ra«rsnl«tfi>  0'D(/'(  d(  Ciiln/f 
par)t.atBrii«-Caj,llo.    I'wb.  1«<U- 

•  Uoiiihlr  rimiu  nt  rnfleoralogMy  dsl>  br  winaro  S;  vllb 
noufli.    U>nilua,  iVH. 

Uooltil;  abaiMitf  miWcirBtOEtu]  data  forlbc  Bine  icn.drsm 
HBSm  it  Uw  AUiMIic,  which  tin  btlvDrn  tu*  nnnh  anil  ID' 
KUlh  Uiliudr. inil  enaiAtma  lu* la M* imi  tonsHud*:  with 
rtotuhA.  IxjnctDfi.  IKrit.  {Th*  r^wilto  fgf  j^ture  >  t%  f»pt>tp4 
Id  Ihla  «K4nd  volarac.) 

.  UolnirBlDiiIo*!  eburi*  fcr  Hit  onsn  dlttrini  «.]>»ni  tn  iba 
OipcufUtKil  llupr;  wlUi  it  tolunii  uii  lU'  imlio  ot  Dim  n-KtuD. 
L^ihlon,  lltto. 


and  .Suuih  America,  were  Dr«(  rttidkd,  m  th«  dol- 
drum*  of  thU  region  often  cause  vMialioiia  d«la]r* 
to  vrmrU  crouing  the  line:  and  !L  U  a  pmblein  of 
luui'b  itiiiwriatKe  to  determine  wbnr«  Ibu  i>uw«8e 
sboiiJd  be  uiado.  Tlic  group  of  Kquarc*  about  tbe 
Cape  of  Goud  Uupe  was  next  cbospn  a*  of  Ulfficuh 
navigation,  from  their  numerous  galea  and  conflict- 
ing currrnti.  Tlienc  monographs  are  of  th« 
grcnleai  v.atuc,  not  only  to  Ihe  leamau,  but 
to  the  student  !t»  well;  for  ihcy  cunlnln  a 
targe  amount  of  infuruialion  mofl  cairtull; 
sorted  out  in  lime  and  place.  Winds  and 
Isobars,  tcmjiemlur*!  ol  air  and  wiilcr,  cur- 
r«iits,  we.'ktiier,  cloud*,  clc  ,  all  have  special 
record  for  ten  «ulnlivisiuii«  of  every  len- 
dcgree  square,  and  (orevery  montli.  Thsy 
are  shown,  Int,  In  diagrauis  that  siunniA- 
rltoallavalUble.  ubsi^rvatlons;  and.  second, 
most  of  tliet«  •<]''meuU  are  slven  in  charts 
of  average  moulhly  reuulla.  It  l/i  grsaLly  to 
bi!  hoped,  both  for  praclicul  and  IheorettCal 
cnda,  tliat  this  Rxccllcnt  scries  of  public*- 
Uons  may  be  continued.  Fiji.!)  llluitrMcs 
th«cunei90  method -.if  deUilcil  record  of  cer- 
tain dala  for  encli  ol  Ibe  ten  stibdi%isions 
of  the  equatorial  ten-degree  aiiuares.  In 
ib«  nrlgliiAl,  ever]-  ibiiig  telatingtocurrcuts 
Is  printed  1n  red-  The  number  of  obs«m» 
tlons  and  mean  force  (Besufurl  scale)  of  wind* 
arc  given  numerically,  for  every  |>oiul  of  the  com- 
pass from  which  ttiey  blow,  nii  the  two  Inner  clTclto. 
and  aro  further  marked  hy  airons,  vboM  lengUi 
shows  relative  frequency,  «rowcd  by  *  curved  Un4, 


Wind 

Coins 
<t. 
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CvRoiHr 
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>    i.l 
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35* 


/2' 


30' 
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whose  disunce  from  tho  cl renin fersnca  sliows  rorc«L 
Currents  are  plotted  for  Ibe  |iuliits  of  tli«  cooipUs 
toward  which  ilicy  flow  in  ibe  two  miier  «in1ea, 
tlie  dguro  repriMrntlng  the  nDinberot  obseivatloBS 
and  mcnn  rale  In  miles  per  daj'.  They  are  aver- 
aged tor'iiisilranti  on  either  sld«  of  iLe  circles;  and 
an  average  of  oil  curivnta  is  given  in  Ibe  nppw  right- 
hand  corner  of  thi^  square.     Winds  are  similarly  Ktta- 
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Bgril  at  tb«  tuji  and  boKom  of  Ifar  clrvlc^  ami  In  tlip 

tipper  J«Ii-hMid  cnmpr.     Thi)  itra|>ort)on  of  cnlnu 

1(1  wlndabibown  bytlie  ftbivlin^  of  a  iwcturiti  tht 

cenlnU  cErct<>  (ciuiie  noted  in  the  iqtiuru  hviv  oopl«iI|. 

Number  «iiil  average  of  huromctcr  and  alr-ihRnnntn- 

«l«r  utiiervDiion*  an-  in  ihe  lower  lelt-lmiiil  ■■i>inrr, 

wltb  th«aTcra)[^<KITi!re[i?«  twtweii  dry  and  wul  bulb 

Ih«nnoine(er«.    Ttiinp«nttun!  and  ■pmrllli^  grjvily  of 

I  tlii^  «p*  Are  similarly  mcardnil  on  tho  rlglit.     Tim  ad- 

vaiiiHSe  of  annh  ircord  orer  final  avcraiti^s  is  at  once 

I  apparent :  II  bkoir*  nol  uiily  bow  well  Ib«  various 

I  olimrtalloiM  B^ri'i',  but  alio  ibe  mooiuivof  Irunt  lo 

I  Im»  ptaeerl  In  tiie  rcsiilii.  ai  Indioali-d  liy  the  nninher 

of  ulj>i-rva[lt)iia.    It  i«,  ijf  ci>up>e,  a  Mule  diilii-ult  to 

mi  at  Hrtl,  bul.  wltb  a  tvtr  dayi'  jiravtii;i^,  llieiu  W 

no  larditT  trouble.     The  cbarLi  for   ihe  Capp  glvi) 

I  hii*  detail  tban  Uioio  far  Ibn  Riiialnrlat  ili>lricl.  and 

r  Ibelr  ili»!;raiiii  are  nt  a  uiikIi  Hirnp!<>r  {latKirn.    Siime 

(At  Ibe  mom  roconl  cbarlt  wtU  be  vuuHiilervd  tu  a 

iMcoiid  anicle.  W.  M.  Davis. 


THE  INDUSTRIAL    ARTS    AS    FACTORS 
IS  AfODERX  HlSrONY.t 

At  tbe  outlet  iliR  tccf.iii'er  ('ii||;gek|t!dt  ai  IH>rbi|>«  a 
more  apjiroprlnie   title  f'>r  bia  remarkB.  'Coat  ai  a 

.factor  In  fiiwlern  liinlory.'  or  'Coal  m  tlu:  great  rc- 

Ifomiorand  revodiiioniwr." 

By  reviewing  £u»l  lii«t(ir>-.  II  would  bo  iioliceil  that 

[ciTiAin  grciti  ovecils  bad  taken  place,  eacli  of  wbicb 
mailcrd  a  step  In  ibe  Hdvaiice  of  civlllxalion.  Tlin 
moDectioii  bvtu'cen  ibew  rvcnlx  uai  not  atwa)> 
apparenl;  but  In  (aoi  Ibey  wiitv  iiil.'rdeiW'iiil^nl,  and 
formi^  a  Injtii'al  tyiju./nce.  in  [iiiiny  caieBoue  dlreclly 

I  or  indinctiy  eiitiainu  ibc  neit.    The  nucienl  Greek* 

[were  famed  for  Ibetr  Iltcruryand  aniibrllc  cnltiim. 
Ill  wbich  they  eicrlli^l  all  ntlifv  iifuples,  arirl<^nl  or 
modem.  Their  pawionalr  leiupi.-niinenl.  houevcr, 
and  sytirm  of  •iavery.  left  uiiUid  the  inalerial  foun- 
dations of  pennancnl  national  prmprrlly.  Asaln; 
Qmi  genlaii  of  the  Komaii*  had  displsyed  lUelf  in  their 
■nilitarr  achlvvomeTiCa;  aud,  doubt ieM,  Home  would 
hftVR  conilnue'l  lo  iie  the  ininlress  of  Ibe  uorbl.  bad  il 

^not  been  for  Ibe  hixiirloii*  and  pratllKale  Iiahlls  inin 
which  licr  people  drlfinl,  and  ihrona)i  wlitch  ■hi'  tell 
U)  «Juiy  prry  tu  ilii^  burb^itians.  So  nmiitilnjiw  wure 
Ibidr  VJEcesies,  tbat  Ibcic  i>unltliiiienl  whs  ineviiablc 
and  «T«rwli«lining.  The  circllcnpn  wlilcli  tho*e  tin- 
UoiLS  bad  attained  hart,  no  donht,  beiieCt«d  siioccedliii: 
geiieratlona. 

The  ixfret  of  true  and  pemiAnent  progrraa  eon- 
sUteil  ill  Ibe  applicalion  of  wienee  in  l.bf  iiaefularti; 
ami  Ihe  dovelopnirni  of  ihU  fund.iinental  principle 
of  progret*  had  cxnnienced  otily  during  more  reeeni 
r*an,  TbU  ua»  Ibe  poner  that  hniJ  revolution iKod 
social  and  jiiiUticn]  life.  Xo  one  revriluilnn  bad 
«ffeet«)  tliormigh  and  pr.rTnaneTiI  chanc"*.  By  tb« 
Instrumentality  of  each,  llie  li|EbU-(  liUrty  bad  ibone 
fora  brief  interv-il.  but  Ibe  tnlolerancc  whieh  wu 
put  down  by  it  hrui  been  loo  often  nueccfdcd  by  eijnal 

■  AliMnn  of  ■  iHturr  ddlvmd  HutuMiy.  .\pril  lU.  In  Il» 
V.8.  cUfUDnl  muicaiB.  Wuhingion,  1>.C* ,  hy  I'rof.  J.  fl.  Kiw. 
•KBIT  of  He*  Turk.    Rtvliuil  tij  IliI  auUiDr. 


op|>re>ii|oii  on  Uir  jhui  of  IImim  «1io  had  conw  Into 
power.  Yei  each  cbanff)  bad  brought  almnt  a  con- 
dition wbereby  tb«  niaaica  of  the  |M»|>le  hail  unlneil 
agreole*  or  le»  odvanut;!^;  and  Ibe  power  which 
oftpli  rrvolmlon  bad  taken  from  the  wverri^u  bad 
iMwn  iilveii  to  ili»  peoi'le,  Tlieaa  oxcbanip*  of  power 
ii«ie  luufc  apparent  In  tb«  bisloryof  EnulMnd  Iban 
of  any  tountry  on  Ihe  European  conllnenU  There 
the  reign  o(  every  klnj;  had  been  deipniic  unlll  the 
liine  ot  Klnjc  Jitbn,  wlira  ibe  M»i[ika  Charta  wm 
wrateil  from  him.  and  tbn*  wits  taken  ibe  lirst  i>iep 
towanU  the  Inie  Ulicrly  of  the  subjecl.  Henry  VIU.. 
dlsrcgardlcK  all  lawt,  human  and  illilne,  bod  aaititiied 
an  much  ■letjH>il>'Tii  of  aftloii  a*  wis  compatible 
wilb  Ibe  Ibeti  slonly  advaDcin;;  stale  of  dTitlxation. 
Eliuibeili,  too.  wilt  contpictioiii  for  bet  asaiiuijiilon 
of  unllniltrd  pnwrr.  Nor  nan  Croniwi-ll'ii  power  lesa 
onprenie  Ihsn  Uial  of  Ihe  klnn"  and  ■luerrn  before 
biin.  Then  followed  the  court  of  Charles  II.,  witli 
all  it*  ipleiitior  and  riee.  But  »oon  after,  when  ibe 
bouie  of  Han  over  Honrlibril,  a  rrrlaln  popular 
pi.HCP  beican  l.>  nixlemiirie  tbe  nnlocracy  of  royalty. 
Tlien  Die  Earl  of  Chntliaiu.  tbe  elder  Pill,  albeit  wllli 
iDudi  ludividual  pride  and  bauglilines.  and  wilb 
ii»  ipcclal  (ympalby  wilb  demoency.  lieeamc  cbnm- 
plnn  of  Ibf  KiiK'ltli  peopli-,  und  wielded  a  power 
wliicb  bad  tieier  befoiv  U'en  held  by  any  Mibjeel  «< 
the  crown.  I'ttt  ilecbired  Ibal  lie  rejin!9«nied  Ibe 
people  of  England,  nnil  Wllkr'n  re-ii*lauee  lo  Ihe 
royal  parly  a^tln  and  ajcttlii  caiiii'd  bl»  election  o»  a 
iii«riiber  of  ilie  House  of  Commoiu.  'I'be  last  at* 
letnpt  at  despollc  power,  mi  th«  part  of  the  reigning 
moiiardi.  was  Ibe  luijiiit  lasallon  by  (ieorge  HI.  of 
Ei>)itanirs  American  e»I»nlc<^  Slnci;  tliat  lime  tlie 
jKiwerot  Ihe  subject  bad  been  [ncreming  iti  KiiBt.ind, 
and  at  tbU  day  there  was  no  country  in  which  tlie 
riglifs  of  the  IniilvMunt  were  more  fully  reeognixeiL 
Tlie  eoniervatlam  of  the  Knjill'li  niitloii  bad  nol  per- 
mriird  tb<rd«lbri>iienifoil  of  rank  and  li(k  ThUwaa, 
in  Ihe  opinion  of  ib«  lecinrw,  probably  tbe  resuti  of 
in lieri  lance,  not  eboice.  Hi?  salil.  moreover,  Ihat 
Ihe  diallnctlon  of  rank  held  tn  check  the  power  of 
money,  and  refinement  and  culture  were  ibemby 
advanced:  bul.  if  tbe  ptvseiit  monarch  were  lo  nt- 
lempt  lo  resimie  ihe  deipoiliin  of  «)Uie  of  her  ppede- 
rrsmri,  a  alorm  of  ntrnliillon  would  sweep  atvaj 
monarch  and  throne  and  p*er».  for  tbt>  cbanaed 
aixl  ameliorated  C'lnilitii'n  of  utfair».  rjwclal  ciisdil 
wai  due  lo  Sir  Itoberl  Peel.  Cobilen.  John  itrl];ht, 
nud  Mr.  Glaiiitone.  tbe  ptv«enl  premier.  But  llie 
full  triumph  ol  democratic  piinelplci  had  not  yet 
liern  fully  r^^lised  in  Kricland,  aitlionah  II  wax  rap- 
idly Hppruacblng.  It  wai  wxriby  of  iio|e,  tbat  eacli 
Parliament  liitroiluwil  more  liberal  mensures,  and 
that  the  power  of  tbe  Ilonin  of  t'ommons  was  fa*1 
niiierMidliii  th:il  of  Ibe  Huu^  <if  Iiorils.  England  ii 
now  not  only  Ibe  home  of  freedom,  bul  an  Mtlum 
for  tlie  oppreiied.  Her  shores  nre  sought  as  places 
of  rrfiiga  by  fugitives  of  all  kinds,  who  here  found 
Jnstieo,  and,  1(  Innocnt,  safety. 

Tlie  moral  and  pbjslcal  condilion,  too,  of  Ihe  pres- 
ent, generation,  inraliteil;  and  Ibis  asv  iscoDSpicuoos 
for  ita  religious  trecdom,  luxury,  and  ihe  achieve- 
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menu  r>t  (cli-nilfir  invpalitcstlnn.  W>^  of  thi*  dny 
(i(r«rc4>iv  r<vliiu  tbsl  iiiaujr  lliiiiK«  hIiIcIi  srv  now 
ui}U9idi.'T«]  uFCtfmritTt  o(  llCi;  nrre  abiolululy  iiu- 
koovu  ft  Iiundrwl  yimis  Ago.  Tlmn  clmiignii  li&vi! 
lHH>n  wrougbt  bj  Uia  scllon  of  cau*R  aixl  effccu 
Uow  itiirnwing  wiM  tlio  loiiuiry  into  tL«  caihm  of 
Ibis  jK-aceJul  rrroluli^in  Ihat  lind  buen  «nil  »Iill  w:ib 
uaiiu;()tit  Some  liiiiorlnnii  luil  Mc^rlbnl  tlio  cIiiiiisck 
to  ccrinln  Inlinrdil  qiialitln  iii  nun,  whirli  niiKt 
.Uvnl.ip  at  limr  ftill*  nl»ni;.  Oiliera  rt'ftTiwil  ili!« 
proKrMaivu  slnW  lo  llit^  coiilliiucil  elluL-is  of  llio 
Itefcniulion,  ami  cunMil(.-rvil  it  uUk-- fruit  of  nputvr 
nnd  broadvT  mllsioiii  tnlth.  Thr  lecturer  RilmJIIcd 
that  itiR  i-Tiiiiiiri|i.iitaii  ol  ilin  iiiln<l  ln>ni  iiurrow 
•  l<ISniM  ll.lit  li.lil  Ilk  •-l(<v:k1iTi;;  liilluvuce,  but  ill'ljleJ 
(tial  tliia  would  viilin.-ly  ^iL'i'ount  fur  tbu  presunt  coii- 
rllUuu  of  ciiilizalioii,  Siucu  tliix  agi.'  of  fn.-iHlura  U 
■liD  ui  ag«  »1  (CcplERiam,  he  conlPiidril  tbut  the  most 
potent  cnuic  of  thi*  rmln^iK'i'  nf  tnglitnil,  and  nf  Ui« 
iprvii-l  of  ■lenicrcnu')',  wm  tin?  iinjductii.>[i  of  wvHitli 
lhroii«li  Ihc iuiluitriiil «rW,  —  wcrtltb ffsatiMl  anil  ci>u- 
troliuil  by  the  untitled  dxuiv.  wlio  thereby  nciiulro 
lelf-mpcct.  si>lt-n*xccllr>n,  ami  ixilliical  powrr.  All 
Lialuiians  Xmil  n-couiilx^d  Ihh  trulh  in  piirt,  but  kid 
(Idppvd  tliurl  of  ilii-  c-iiidu-iji-tis.  irbidi,  lutbv  spi-ak.- 
ai't  mind,  I'Vi-n-  iinpivjudiwd  man  iniiitrrueb.  Tlin 
deTclopniPriC  nf  in.intilio'ry  and  Ibc  ux'fiil  arln  con- 
■titul«il  (lie  mojt  dlBlihcIivi'  feiitiiri-  in  iIji'  Miwct  of 
our  iDUileni  lif#.  'Flits  liad  coMtcd  oilics.  provid«cl 
occupation  fur  tbe  puuplc,  uud  rai  llic  menm  n-blcli 
iuil  ^iippllcil  Ihn  majnrlly  of  onr  maiorial  wanlA. 
And  the  ngont  of  this  dovcloiuiwnt  wa*  coal. 

This  cufichiHioii  luijibl,  iMfrbap*.  >p|icuT  to  be  n 
rtductlo  ad  atuurduin.  but  lii<  Tbuught  that  tbc  trulli 
ol  liic  BMcrtiou  could  be  demon  It  tntol.  <Uy)i\  nup- 
plled  ne  with  llgbt,  bent.  an<l  nintlvi*  p^iiriT,  wlibout 
wbicti  our  condition  wnulil  in<  «iih  tit  djikiicu  iinil 
iiiactirity.  Tlif  wlit-elKof  itiituslry  wuvild  bv stopped, 
■nd  tlic  chnractPiisiic  acllvltiv.i  of  miKlcrii  Ilfi?  would 
be  ajT**lod.  In  a  ponnd  of  rnnJ  wax  atorcil  tiiOlcipti  t 
fuTMtoraixo  1I,&::<(),000  tKiuudsoni-  fuoti  nnd  it  bad 
beeo  MtiiD&tal.  ihat,  uti  au  avi-rn^'u,  l.aoo.UOO  [ooL- 
pMUul*  Kate  utIlltiHl  in  the  combustion  of  a  pound  ol 
cok),  SuppoKlng  tliU  amount  to  bn  ci|unl  |i>  ilio 
tone  txetlrd  by  onn  man  In  a  duy'*  iabiir,  ilicn  Ibrrw 
UuDiltiil  piiuiidt  III  coal  were  cjual  lo  Ibr  force 
exerted  by  one  iiriii  in  a  uliulu  yciir:  iu  other  wordii, 
a  ton  of  cum]  yielded  ■  force  equal  lo  lliit  labor  of  >lx 
men  ait<]  a  boy  for  a  year;  anti  thr  fi<rci>  ^xirtod  by 
ilM  )tv«r«ic«  ftinodnt  of  coal  pn)ilnc«d  in  Kottlniid  in 
It  yew  WuuM  tm  *(iiiivalvnl  to  Itip  Ubor  o(  two  bun- 
ilwd  millioiit  of  tiicii  for  the  miae  period.  A  mo- 
ment** rotloci  Ion  uuulil  convince  u»  t>f  (ho  linroctj»« 
uffecl  prcHluoed  by  Ibis  forrc  upon  our  inudurn  c'li'd- 
lutioD.  It,  uoi  of  the  amount  of  coal  sanually 
railed  fnim  tlu:  F.nglUb  mlnrj,  3a,D0i),IKK)  loni  rcpn^- 
•ou(«il  ilia  net  prnHi,  it  wmilit  b«  *ecn  ibHl  tliUproDt 
was  oquiv&tviiL  in  Ihv  lnb(^<r  of  1S3,000,QOO  pc»pl(?, 
u'orkint;  l«i  liours  a  day  for  a  year.  Was  it.  ibi^ii, 
■urprltln^  that,  wilb  *uch  a  revenue,  EuRland  should 
Iw  lbs  richCit  nation  on  the  slobf,  or  thn  mont  pro- 
liUcf  She  had  pl«nu>d  colonics  in  those  luiri*  uf  tb« 
iwtili  wtilcb  were  richest  in  agrlcuilural  and  mjii^inl 


rr-KinTrrs;  to  nit,  the  IJiilIcil  .States.  Canada,  Aiia- 
tmlla.  New  2valand,  Csiie  of  Clood  Hope,  India, 
JauiaIcA,  vtc:  auil  tb«M  are  fast  becwiilng  flitM 
tial  Ion  alitlRi.  Tliia  niKmlloiu  auccua  hut  bj  torn* 
been  attributed  to  psjmhologlc*!  nttber  than  materia) 
cause*:  but  tli«  trutt  cauM,  the  speaker  ibinight,  was 
llie  ilvvcl opinio  lit  of  uiachlnery  and  the  indualrlal  una 
consequent  ugiou  ber  abiiiitlant  supply  of  coat.  In 
the  thlrleentb  cenlury,  wiien  coul  wm  Gist  subitl- 
Inlrd  for  wood,  and  itvcn  a  cnntury  later.  It*  uae  wa« 
n>g:tTd(id  »•  h  nitis.iticc.  aud  aclnaliy  forbidden  by 
Tuyal  enai^tiuent.  uu  a<^i.'i>unt  of  th«  smolie  wblcli  11 
evolved.  IiideeiJ.  bi'tory  lold  uj  that  in  12W  Queen 
Amie,  nlfuol  I]<:niy  IK..  Inft  Noltlngbam  on  account 
of  the  sninke  canned  by  Iht'  bunilns  uf  coal,  By  Ihe 
niiildie  of  the  sixteeulb  century,  buwuver,  cusl  irai  in 
general  use,  iiud  ■eoiiaidcntlile quantity  wBsei])orted 
to  France.  In  lil^l  Dudiny  liad  deviai'd  a  nuilhod 
wbnnsby  ctono  coal  coiilil  lie  sutwitiiiitwl  for  Riian-oal 
In  tba  mMiufactuie  of  iron.  Tlu-ii  caiae  xnduiiilj 
t1i«  Inlroducliou  of  nleatn-engities  in  placp  of  Iione- 
powcr,  anil  iron  rails  instead  of  wooden  ones,  for  ifae 
transportation  ot  co.il  from  th«  niln^*.  'I'lie.  yrari 
nO'J,  ITi'i.  IgIS,  and  iSif}  were  I'onsiiicuoiiN  for  im- 
proved chaugpiincontieciion  uilbulexni-loconiotloiii 
and  in  the  lail-named  year  srollgb^[^>tl  was  sub- 
■tltulni  tor  cssl-lron  in  tli«  m.inufaclurn  of  rail*. 
Fifty  year*  a)[a  Robert  SWvenson  |:>«rfec(ed  the  tofo- 
[tioiive,  thus  mskiiigtlie  railroad  the  great  pathnray 
of  traffic  and  travel.  Tb«  lecturer  then  cited  ttUla- 
tlc*  wlilcb  showed  Ibat  the  iiior«M«  SB  ih»  produce 
of  Imn  and  st«el  wai  ptoporiiunal  to  ib«  amount  of 
coal  prodocwi.  Th«w  were,  be  said,  nol  only  foclon 
in  Ibt'  pru^rrs*  already  noted,  but  w*n  ila  proxlmMe 
canici.  It  wa*  worlliy  of  note,  that  In  Ihotn  gltot 
Eii;;lisli  iown«.  «iicli  n«  Afanehesler,  t.tv»tponI.  Leeds, 
and  Ken  castle,  nberv  coal  irt»  mint  laigely  used,  the 
vnlrn  of  Ibn  people  was  most  ponerfal. 

'Die  ioclurer  then  reviewed  llio  posslbUltlM  for 
advaocvitient  in  Uif  iridii'd  ^inlet.  with  lis  coal  area 
of  [WO  hundred  and  DUf  thuusiiiid  Kjuaremilea.  He 
referred  to  the  almost  utilluilleii  deposits  of  Inm, 
ci>|iper,  lead,  and  the  prci?lou<  metals,  and  to  tlia 
vast  wealth  to  bo  drawn  fiiLiiu  tli'>  soil  by  a  tli<.>rouj!h 
syslem  of  aj-dcullure.  Thus  he  ariiund  iLnt  the 
United  Stale*  poueised  all  the  qu  nil  Ileal  ions  ncce*' 
sary  to  mali«  It  n  lireater  nnil  litipplor  cnunlry  than 
liie  world  had  ever  seen.  I'lie  jcivai  dancer  sri'Eni; 
fruiti  (li«se  vast  mouroes  was  (be  worship  of  (he 
wealtb  Ihny  were  desliued  lo  produce.  The  geiiersl 
arcumiiUtion  of  wealth  by  a  nation  was  undoubtmlly 
a  bleMlne;  but  wh*ii  Ii«>M  by  liio  f«w,  cani'ltijt  tbvi 
i  in  |H)vcri  shine  lit  of  tlie  unuiy,  it  could  only  b«  re- 
garded as  a  curse.  Wo  might,  liowcter,  hope,  that 
when  tbc  evils  of  wealth -worship  exceeded  a  cnrtalii 
llmli.  the  pc^'pln  would  aifain  ri*«  and  corrvn  Iheni, 
a*  history  leai'lies  iia  they  hare  doue  in  ilic  past. 
Among  Ibf  inftueiiccn  wbick  lemled  lo  restrict  Ihe 
eSoctof  ncallbon  legislation,  w.-u  tbc  Intrnductiiin 
of  clvil'anrrlcc  rvform.  Thn  contort  Irelwveu  labor 
and  capital  wa*  far  troui  adjuttmeni;  but  the  problem 
was  under  careful  cunsideralion.  aod  in  soma  In- 
ilancei  bad  been  practically  wnHight  out  lo  Ihe  aails- 
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faction  of  all  iinmeillntrly  conCL-riiFcl.  ami  to  the 
liiMractioii  auA  s\i\dinxce-  ot  «lhi-».  The  rrin«l]tfor 
the  pxi'Rfiilvc  l<iv«  ot  Rion<*y  woiili)  ho  t'liind  in  tlii- 
*iili*litiiliiiii  of  oUivr  and  liidivr  objects  of  aliiNtiOTi. 
Thi»  could  uol  W  cjppcl«<l  at  Ilil»  tla^e  tit  oiir 
iiKtion'i  t-rowlh.  but  ll  w«a[il  iHicnr.  with  gi-caier 
mnturlly.  Thl«  ac«,  ha  »il<],  wii»  the  *eei1-ilin<:i,  nnil 
not  thn  harvMt:  iior  vould  ilie  full  cum  kppeu  until 
itfler  tlu.'  Iiit«niiudiale  st«;e(  of  th<^  bUd«  «ud  «ar. 


TltE  I'RESENT  SUN-SPOT  MAXIMUM. 

At  p.  73  of  \\ie  sciHiml  vDlum«  ol  Ihli  Joumitl.  the 
-ilMercAtlonii  »f  ihi>  totnr  spoU.  mailv  ilurint  tlir  prc- 
i-ioiii  *ix  y«ara  by  ProfeMur  TuJiF.  now  uf  Aaiburel 
collie.  wpf»  collated,  ami  tlw  inference  dmwn  that 
the  pr<<«eiit  inaiiiuiiia  of  cpoti  liitil  alrrail)-  poiivcl  at 
the  middle  of  the  yr.ir  18S>1.  Th>i  ri-maikal>tu  tolar 
oulbunt*,  occiirrlticut  intervals  lliioiiuhout  that  year, 
and  Ihu  coatinued  iuanifu»t«Iion  ot  ipot-activily  dur- 
ing tlie  present  year,  hnrc  Iml  l<i  rrn««-i'il  diacuaiiloii 
of  Ibis  lubjrt^t  nliroad,  wlii^ri'  vi'ry  illllflvtit  vi«ir» 
arv  held  by  i\>e  kaitiii^  aiiihorities  i[i  subir  jiliytiic*. 
Dr.  Wolt  ot  Zurich  intUnca  to  the  belief  tli.il  we  have 
■lot  yet  Ibe  dnla  for  dDlennliilnK  loeiiraiely  Ibo  f  poi^h 
of  luaximnm;  ranch  lli«  bighesl  monthUj  niaiiiiium 
having  occurred  iu  Ajiril,  1SS3.  whila  llie  relative 
nnmber  «ipr«!>Bing  the  spot- prevalence  for  lUc  year 
I6S3U  easily  seen  to  bo  grcairr  Ib.in  Lh.il  for  thayrnr 
prcrioiiJ.  Fftyo  think*  tb*  tuaiitunui  undoiihCcdly 
[KUt,  aiid  rvganit  Ibe  iputiedueni  durins  1^^  <»  "  juat 
iHcb  wcmidary  roaxiina  aa  '  miglii  n-e.ll  occur  In  tbo 
l>r(igT«9s  of  n  pcrlotllc  [>hriiom>'non  nblcb  pUfea 
rapidly  and  wllltoitc  heiiitjiiou  from  a  mluliuum  to 
tba  tollowlug  Riaiiiijuin,  hut  which  panea  gently  by 
«  «4rl«t  of  McooUary  oseiltntiuna  from  ilic  maalmiini 
to  tlM  following  minimum.'  ai  it  \»  well  hno»n  the 
■olarapoUdo."  Wolf  siMca.  iliai  in  t^i^rj  t hem  were 
no  rtaya  without  ipots,  while  iliere  were  fimr  audi  In 
1888.  Tavchini  of  Home  cciiielndet.  from  th«  apnt-oti- 
•omtionaof  iss^  and  Ifiis;.  ilial  Iho  solar aellTlty  has 
boCD  on  thn  incrvase  during  llm  lailer  year:  "fur,  al- 
tbaoch  lh«  dillerence  in  the  iiitmbev  of  apot*  U  very 
«m»ll.  tliB  numlici  of  group*  In  liltit  ha*  hn«n  very 
much  sr^catrr,  and  IW  »1<;nl  of  Ihe  s|iots  baa  been 
I nily  extraordinary :  it  has  been  double  that  of  li^S^." 
Dr.  Spocrerof  Tulsdam  calls  aHeniion  loa<iue»iloii 
regarding  ilie  iiumlwrs.  and  ponldon*  on  ihi>  aol:ir 
■arface.  ot  Iheapol*  ohMrved  diirlne  'be  pa»t  tliirly 
yoan-  Whil«  U  has  luuj:  been  recuguizetl  that  ihc^ 
■potaarenioetnumeroui,  not  at  Ibeiolnr  equator,  but 
in  z<iiie«  of  >oUr  lalituctn  about  15"  to  Mi".  Sixierer'a 
dbcusaUiii  empliasircA  liio  tact,  '"  Ihal,  from  the  lime 
ot  one  ntlnimiiiti  luilll  the  next,  llic  reiiioti  ot  grcaleat 
tpot-tr«i|iieiicy  )p«diially  drlfla  donnward  from  Ihc 
Mtie  30°  t«  3SO,  to  Ihc  Immcdinle  nelKbborhooil  »I  the 
eqiutar.and  that  aboui  the  lim«uf  maiimuui  its  seat 
lie*  kbout  17°  or  l^-».  As  the  next  miuiiiium  period 
is  approached,  tpota  more  than  1.1^  from  tlir  Ojujitor 
f-nuinally  become  rarer  ihnii  apot*  ot  I'.'.e  Ulilude 
and  upwards  were  at  ihi-  tim<-  ot  inulmum.     But 


■llreclly  Ihe  time  ot  minimum  li  piui,  >pula  L'^Ju  to 
appearagain  in  thoae  h1i:berl»lll>idRi  uliefu  but  very 
few,  pcrha|)s  not  a  single  one.  Iiud  been  »eim  for  ic*- 
er»I  y«an>."  Aa  jiwtly  remarked  by  ihe  edlmr  i>f 
Ihe  (MmtrwUoty,  thl*  law  of  aiidden  immferof  spol- 
activity  from  oue  lODi-  lo  another  is  otie  ot  the  moat 
striking  revelalions  of  solar  reaearch,  and  muit  b« 
accounted  for  by  Ibnt  ll>ei>ry  of  apo^  period  icily  •htch 
wotild  beaccpplod  na  aaitttiv-tory. 

Re|{»nliiiK  llio  delcimiiiaUon  o(  the  pretent  apot- 
iii.iximuni.  Ihe  aame  writer  obierre^,  lltat  the  chief 
difliculiy  lies  in  a  variety  of  opinion  rCf^rdliiK  what 
claa*  of  data  la  In  bi'^  accepted  aa  •fTording  the  true 
Index  ot  Ihf  *l.^l*  of  aolar  AcllTlty.  The  unuaual  mag- 
nellcperlutbalionsh.'kveoccurroillDcoliicldrnco  with 
"  the  appearaacc  ornpld  dei^lopment  oX  aome  aingle 
spot  or  grmi))  of  spots  uf  abnauial  extent,"  uid  nul 
aC  ihn  lamc  time  wlih  Ihe  exincucc  of  great  numbera 
at  Mnall  apots.  It  would  appear,  thua,  most  likely 
tliai  the  total  apot-area,  taiUier  ilian  ipoi-nimibor*, 
should  1h!  taken  lu  lliu  litie  index. 


OUYOT'S  VIEW  OP  CREATIOtf. 

Crfolum  ;  or  the  biiiical  fonmogong  lit  lie  li^ht  af 
moilrrn  tcimcr.  By  Anxoi.t)  (itiruT,  l.L.l). 
New  York,  Scrilntr'f  Som.  1881.  ItttlSa  p., 
9  pi.     16^. 

ToBgrent  einm«ncc  of  I'rofeMor  (Juyot  in 
several  depnrlments  of  sdence  [a  a  siiaranty 
tliat  what  he  nritea  is  worthj-  of  attcnlioii. 
The  9iiiigiiliir^!nt{)lidty  ainl  clearness  of  hi§ 
8tvie  niiiko  what  ho  writi-H  inU-rbitina.  But, 
mom  than  nil,  tlit-  i.*arnes[iic«s,  the  trtitti'luviiiK 
aiiic^crily,  iinil  ilccp  (Ifvoiitm-^H  of  (lie  ninii,  in 
nil  hv  "vrwlc,  or  said,  or  iliil,  lake  «i|ilivv  llie 
rt'aiJer,  or  licnrrr,  or  cornpniiion.  nn<I  hear  iiitn 
along  by  the  force  of  svropathy.  Tlicrc  liu« 
tircii  DO  tcacber  in  this  cotiDlnp'  who  hns  in- 
spired Ilia  classes  with  deeper  personni  lore,  or 
profoiinder  reverence.  To  iia  who  knew  him 
well,  his  very  presence  was  a  benediction.  It 
is  hardly  uece^ary  to  say,  Ihereforc.  bow 
deoi>ly  and  sincerely  we  sympathize  with  the 
devout  spirit  wliicii  pervades  this  Ilia  latest 
book,  ami  the  nohlo  aim  of  tlio  author  in  pub- 
lishing it.  Siiti'Iy.  if  we  iniiitl  have  rccoiicilia- 
liiins  of  this  kiiul  U'twi^cn  (ho  geological  record 
mid  llu-  Mosflic!  cosmogony,  Ihin  one  in  the 
noblest  and  tlw  most  rational  which  we  ha^o 
yet  seen.  If  any  one's  declining  failb  still 
requires  such  (oiitc.  we  most  conlially  T«com- 
meiid  this  one ;  but  it  has  long  aoemed  lo  ut 
that  a  complete  change  of  air  is  tho  bell«r, 
indeed  Uie  only,  remedy.  \Vv  believe  tbalthe 
lime  ia  rapidly  a])[>roaehing,  If  It  has  not  al- 
reaily  come,  when  the  whole  subject  must  be 
looked  ii[)OH  from  »  dilferent  and  liiftber  point 
uf  view.     \Vt!  lian!  otirxelt  e«.  in  earlier  years, 
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un<lertaken  to  make  sncb  schemea  of  reoon- 
ciliution.  and  thai  wlUcb  w«  flnallv  and  aome- 
nbnt  laboriously  co»BLi-uRt«d  was  \evy  similar 
to  that  of  Pcofeasor  Gtiyol.  Itiii  latterly  ire 
have  throtvii  nil  «ucli  aHiili!,  n*b<-litttin^»  linn- 
Mendently  great  nnd  worioiis  Niibjfct.  Itiil  for 
those  wilt)  tliink  difTcrcntly,  wp  give  a  vcrj' 
brinraccount  of  the  book,  with  some  rcfluctioiiK 
tbcrcoD. 

I'fofpssor  Gnyot's  scbemc  diirei'§  from  many 
others  in  the  fact  tb»t  bis  firtt  two  dat-a  arc 
wholly  co§mip,  and  not  lerreslrial.  First 
comes,  of  coiiree,  the  creation  of  matter,  its 
cJiaotic  or  nebuloim  condiliou,  and  the  e:iergix- 
ing  of  it  by  the  broiling  8|>iril.  Tbiii  is  prc- 
paralorj ,  Then,  as  the  first  dny's  work,  in  tlie 
erenliou  of  ligtit.  'I'liis,  nccorilitig  to  Guyot, 
was  the  (lonik'nHation  of  the  iirlinluiis  mux*  by 

{•mvitj-,  and  the  consequent  development  of 
ii»l  and  light.  Tlie  second  day's  work  is 
the  creation  of  the  flrmament.  or  expantt.  The 
vximiisc  here  &|>okon  of  i&  the  interplanetary 
Kpaeo.  This  day.  therefore,  coiresponds  to  the 
formation  and  separation  of  the  |)Ianeta  (tlio 
earth  among  the  tiiiniber)  froiu  the  sllH  nebu- 
lous snn.  Tlie  scene  \*  now  iransfLTred  toilie 
earth,  and  the  coriTspondence  is  hcnci-rorwnrd 
with  the  geological  record.  The  lliint  day'n 
work  was  the  sciiaralion  ofland  and  water  (tiy 
tiiicqii.ll  <'(nilraetii>»  of  the  enrlbf^and  the  crea- 
tion of  plants  ;  at  Urst.accoixliug  to  oitr  author, 
only  of  the  lowest  kinds  (pi'otoiihyles).  This 
corrrsponds  to  the  early  arehaean.  The  fourth 
day's  work  was  the  placing  in  the  heaveos 
of  8U0,  moon,  and  siai's.  for  marking  of  da>'8 
and  nights,  and  llniea  and  seajions.  This,  ac- 
cording to  our  ntilhor,  was  the^rrf  appearance 
of  the  hca;eidy  IkmIics  hy  the  cli-iiring  of  tlic 
sky.  heretofore  compU-lely  olweurcd  by  clouds 
of  va|»or.  'rbii  wan  a  necessary  prepaniliun 
for  ituiinah  and  higher  planls.  It  corivspontis 
to  later  nrchaenn.  The  work  of  the  fifth  d:»y 
waa  the  creation  of  animals  (and  our  nulhur 
thinks  m.iny  higher  plants  also),  monsters  of 
ttie  deep,  creeping  things,  and  fowl  of  tbe 
air.  This  corrcs]Miids  to  the  whole  )>aleo7;oic 
aod  ine«ozolc.  The  work  of  the  sixth  day 
was,  first,  the  creation  of  fonr-footeil  beasts 
(tDammals).  and  artcrwanls  of  innn.  This 
correspondK  to  Ilie  cetiozoic  or  lirrtturi',  and 
quaternary.  The  soventti  day  was  rc»l,  — 
no  creative  work,  no  new  continents,  no  new 
organic  forms.  This  corresponds  to  Ihc  psy- 
cboxoic,  or  present.  Throughout,  of  eonr&c. 
Die  daya  arc  regarded  as  cosmogonic,  not  solar 
days. 

Such  is  a  verj'  brief  sketch  of  the  scheme. 
Those  who  wish  to  understand  It  more  ftillj. 


and  especially  to  see  the  skilflil  way  in  which 
the  details  are  worked  ont,  must  read  the  book. 

A  few  woixls  now  in  tbo  way  of  reflection 
and  eriticisui.  Professor  Gnyot  draws  s|x;cial 
attention  to  the  fact,  that  the  word  fcaro 
(■  create  ')  is  U!«-<1  in  rtmnection  with  only  three 
ev*tnl*;  \ix.,  the  erealion  of  matter,  of  sen- 
tient life  (animal*),  and  of  spirit  (man).  Id 
connection  with  other  event",  another  word  h 
used,  lie  mnkcii  much  of  this  in  TOniiecliou 
with  the  ap]>nrcnt  chasm  which  e\iKtjt  between 
inorganic  forces  and  life,  and  between  tlie 
sentient  soid  {uniiiin')  of  animals  and  the  self- 
couB«ioii3  spirit  of  man.  t'ertainly  there  an- 
great  gaps  at  these  points  ;  but  surely  science 
would  place  Ilic  second  one,  not  between  plant* 
and  nniinals,  hut  between  [>tant8  and  minerals. 
'Vlu:  littTxi.  thcn-foni,  shoiitd  eome.  not  on  the 
lifUi  day,  but  on  the  third. 

Again:  I'lxtfessor  Ouyot  assumes  thai  life 
is  an  immaterial  principle,  mtt  ninel.tted  with 
the  other  forces  of  nature  »«  these  are  with 
each  other,  and  eonnect^i  this  with  the  apiuir- 
ent  impos>^il)ilil_t'  of  abiogenesis,  or  origin  of 
life  by  inorganic  forces;  and  this,  again,  with 
the  niH-c.Hsilji .  na  he  thinks,  of  a  riipturo  of  the 
continuity  of  nature,  and  of  a  snpernatui-al  in- 
terferi-nw  at  the  timt*  of  introduction  of  life  on 
the  surfnee  of  ihe  earlli.  Now,  as  to  the  first 
point  :  we  think  tlint  nearly  all  seiontifio  men 
believe  th.it  life-force  is  dcnvabte,  and  In  faet 
is  always  <lcrived,  from  physical  and  chejuiea) 
forces,  under  appropri.ttc  conditions.  Ono  of 
these  necessary  conditions  seems  note  to  1>c  the 
previoiu  fxiilenee  at  the  very  plflc«  nnd  time 
of  living  matter,  Abiogenesis  seems  note  to  be 
im{)0!isilile.  Life  is  a  necessary  condition  of 
derivtilion  of  life-force,  but  none  the  less  is  it 
derived  from  lower  forces  by  transmutation. 

Thi))  bi-ings  us  to  the  second  point.  Most 
IH'rsons,  even  many  scientific  men,  acem  to 
think  that  the  truth  of  the  doctrine  of  evolut 
is  conditioned  on  the  oecHrn'nce,  or  at  _ 
the  possibility,  now.  in  Ibis  goolt^ical  epoch, 
of  abiogenesis.  We  do  not  think  mi:  on  tlie 
contrary,  we  think  that  the  imiwKsibilily  ol 
abiogenesis  now  ia  exactly  what  a  clear  eon- 
ce|)tion  of  the  law  of  evolution  would  leaii  ns 
lo  ex|>ect.  The  mbtake  which  leads  some  to 
imagine  tliat  abiogenesis  la  a  necessary  cor- 
ollary of  evolution  is  of  the  same  kind  as  that 
which  leads  some  [icrsons  to  imagine  that  evo- 
lution implies  the  caiwhility  of  any  one  of  the 
lower  animals  lo  d<;velop  into  man.  Golden 
opportunities  in  evolution  owur  but  once, 
llirdi,  doubtless,  came  from  r(^pti!<-jt ;  bul  Uiis 
is  not  going  on  now,  Iteptilcs  came  tbnragb 
amphil>ians  fiom  lUhce.  but  a  salmon  niftj  no* 
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hope  ever  to  obaoge  into  a  lixnnJ.  One  of  the 
greatest  steps  Id  evolution  whs  the  oii^ln  or 
life,  bat  It  is  uni-easonable  to  stippoac  t)ini  Die 
t'oiiturrenee  of  fiivorable  eoiiditioiiit  iiecoimiiry 
for  tliix  sIC](  could  UMrtir  only  oner  in  llie  liis> 
lory  of  the  rsirth.  Tlic  iini>ossibilitj  of  nbio- 
gi'nc«iti  noto  is,  tl)c>ri.'rorc,  no  urgnmcnt  RgMiDsl 
an  ahiogcnesis  once  in  th«  early  history  of  the 
ewth. 

Again :  the  sntbor,  vrbilc  ho  ndmits  thnt 
evolution  is  not  necessarily  dcstnictiTC  of  the 
idea  of  a  guidin;;  iutdligence  in  nature,  nbile 
lie  Insl«t«  on  lli«  necessity  of  supernatural  in- 
terference only  at  the  three  points  nuiiiioneil 
nbove,  thus  implying  thnt  evolution  m.iy  (lOMi- 
bly  take  charge  of  the  process  in  the  inli>rvcn- 
ing  time,  yet  plainly  intOincs  strongly  to  the 
Hupernnturnl  origin  of  *iM-oii-Ji.  Along  with 
many  oilier  dfcpiy  religious  minds,  hp  seems  to 
shrink  from  the  cordial  recogiiiUon  of  the  law 
of  CTOIiition  as  if  it  dis|>ens(><l  with  the  neces- 
sity of  a  Uo(|  in  nature.  Itut  surely  this  is 
wo  more  true  of  evolution  than  of  any  other 
law  of  nature.  If  the  law  of  gravitation  did 
not  destroy  our  belief  In  a  divine  sustaifK-r  of 
the  coMiios,  why  should  the  law  of  evolution 
destroy  our  belief  in  a  divine  Creator?  If  lite 
law  of  grnviintion  be  Duiighl  <:lKe  than  tht)  di- 
vine method  ofsnutentalion,  then  is  the  inn-  of 
evolution  naught  else  Uian  the  divine  pn>ces» 
of  creation. 

One  thing  more:  the  present  epoch  is  sup- 
posed by  the  autlior  to  ditfer  from  all  previous 
ones  in  the  fact  of  Test  from,  ertnlivf  work. 
We  cannot  allow  that  Ibis  is  the  decision  of 
science.  The  very  possibility  of  a  science 
of  geology  Is  conditioned  on  the  contiunancc 
of  geological  changes,  i.e.,  of  creative  work, 
mider  our  eyes. 

In  conchivion,  wc  must  say,  that,  given  the 
point  uf  view,  the  ftitnie  of  mind  of  the  author, 
—  n  frame  of  mind  still  the  most  common 
among  religious  men,  — the  t>ook  is  nndouhled- 
ly  deserving  ot  much  piaisc  a*  the  very  l>e«t 
of  its  kind.  But  we  fed  sure  that  tho  frame 
of  mind  of  the  religious  world  is  on  the  eve  of 
change,  and,  with  the  change,  the  'raiaon 
ti'fm '  of  the  l)ook  will  no  longer  exist. 


TRYON'S  CONCllOLOfSr. 

Sfrvcfuro'  ontS   tyrannic    t:anehol/>gji    (fff-)-      By 
Gt-imcK  W,  Tiivox.  jnn.      Vol.  iii.     Philadel- 
phia. TV  anaAw.  1881.    453  p..  49  pi.    8". 
The  final  volnme  of  Mr.  Tryon's  work  has 
apjteared,  including  over  four  hundred  and  fiHy 
pages  of  test  and  about  fitly  plates.     It  treats 
of  the  pulmonale  gastropods,  the  Seaphopoda 


or  Dentslia,  the  laiaelllbranchs,  and  the  brft* 
chlopodK,  and  ountsins  an  apt>endix  with  nu- 
merous atlditions  and  recti flcat ions  and  .in 
index  of  genera  comprising  nearly  sisty-fivc 
hun<li'cd  different  n.tmes.  We  have  previously 
referred  lo  what  we  consider  iImj  defects  of  the 
plan  and  of  some  of  tho  details  of  tlie  earlier 
volumes,  —  defects  which  this  one  shsreti  to  a 
certain  extent,  Nevertheless,  as  it  Is  in  large 
l»arl  a  Irt-atlse  on  groups  which  the  aiiihor  hu* 
made  the  sulijctA  of  special  study,  be  has  made 
it  by  far  the  best  of  the  three.  — a  fact  which  ii 
gives  us  pleasure  lo  recognlxc.  In  spit*  of  the 
criticism  which  the  work  as  a  whole  has  seemed 
to  as  to  cnti  for,  it  is  only  fair  to  the  author  to 
l>oinl  tfut  the  immense  labor  rcipiired  to  biing 
together  tho  material  condensed  in  the  Iwo 
descriptive  volumes,  and  the  wrriice  which  this 
condensation,  in  spite  of  certain  defectH.  will 
render  to  workers  in  conchologj'  ami  |)uleon- 
tologj.  The  devotion  with  which  the  anllior 
has  applied  him.self  to  the  study  of  molluskit 
for  years,  has  not  been  fiuitless  ;  and  here  and 
iliere  in  the  text  most  students  will  find  scll^ 
ttred  opinions  and  remarks  which  will  rec- 
ommend themsel«'S  as  sound  and  Judicious. 
While  the  character  of  the  ilIu*trationa  cannot 
be  said  to  be  satisfactoTy,  yet  they  are  in  most 
cases  sullldently  recognizable  lo  Iw  of  service 
to  h!m  who  knows  what  he  seeks.  If  we  fall  to 
find  in  the  syatematjc  arrangement  that  grasp 
of  the  Mibject  which  might  be  wished  for,  and 
tlial  exposition  of  recently  developed  truths 
one  luiturally  seeks  in  the  newest  book,  yet  we 
rucognixc  the  benefit  llie  author  has  confcrrcii 
on  specialists,  at  the  c<i»t  of  an  enormous 
amount  of  drudgery,  by  bringing  into  reason- 
able orderliness,  ftom  innurnerablo  scattered 
sources,  the  names  and  dcseriptious  of  thou- 
sandfi  of  generic  forms.  For  this  the  work  will 
be  welcome  in  many  Ubraiiea. 


STEA  .U-E\OrXE  tSDlCA  TORS. 


Hit  Tahor 
ItAKKt- 


hor  Utam-engifit  inditttlnr.     By  (Jr.oafiK  II. 
tifs,  S.B.     Kew  York,  1881.     T5  j.,     21°, 

The  preface  of  this  little  handbook  states 
Ibal  it  wari  prepared  at  the  solieitalion  of  the 
AshiTcia  manufaeturiug  company,  mtker.t  of 
the  Tabor  indicator,  iis  a  Imok  of  reference  and 
inslnielion  to  jiiirchnser?!  and  olliers. 

The  subject  of  prim-iiml  interest  in  the  book 
is,  of  course,  thai  of  tin-  construction  and  per- 
formance of  the  Tabor  indicator,  especially  as 
compared  with  other  indieaton' ;  although  there 
is.  besides  tbis,  a  variety  of  useftil  maUer, 
tables,  etc. 
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With  regard  to  Ui'ih  principnl  <AJeot  of  tbe 
book,  we  muai  oMirv^  to  a  little  dlsappolnU 
tnont;  for,  oinoc  ibi  niiUior  i.t  ati  (K.-kiioirledf^ 
exiicrt  ill  st<!iiiii-i>ngin<Tring,  wo  slioiilil  nntii- 
rnlly  liavc  rxpct'lcit  liim  to  irixtitiilR  (-xporimrn- 
tnl  i^omiMiriNOiD)  tielwcta  tlii»  iii«lriini<:'iit  iiml 
whiilcvcr  other  indicator  is  i-cganlt-il  ax  the  best 
in  market. 

The  improvoi:!  form  of  tlio  ThofDson  indica- 
tor, made  hy  the  American  steam-gaugo  com- 
pany, we  believe  to  lie  iu  high  favor  with  the 
profession.  Mr.  Ilamis  riiay,  tor  aught  wo 
know,  liave  i'omi«ireil  tin;  Ta!>or  indicator  with 
this  or  HOine  othi'i' j;uu(l  inodei'ii  indicator;  but 
Llie  only  coinpariituii"  \ici\:  |iul)1i>hed  art!  wiili 
oldor  inxlriiiiienU-c.  The  i>|icdal  miH^liaHical  ml- 
vontago  claimed  for  tin-  Tabor  indicator  i.t  the 
greater  liglitncs*)  of  itx  nioviog  pntt^.  The 
l*eucil-arra  (which  has  the  higticst  velocity)  is 
substaDtially  Ihe  samo  in  this  ami  other  instnt- 
mente,  and  the  rednction  of  weight  in  in  parts 
havins  a  leas  velocity.  Still  there  k,  we  think, 
anbstnntjal  inilh  in  the  claim  of  lightness.  It 
would  si-om  ibnt  .iny  of  the^c  iDatruments 
might  H^te  nliiniiiiiuni  Iu  advnulage  to  aavc 
wcigliL  in  the  ninving  jmrtn. 

Prom  a  eiiHouH  litlli;  loop  which  U  found 
juxt  at  the  beginning  of  the  Kiroke,  atti-T  the 
adinisi<iuri-valve  i*  ojH'ned.  and  whieh  i.i  not 
■cen  ill  the  Kiclianis  and  ThoinMon  canU  lakcu 
at  the  pame  time,  wu  suspect  tiiat  |)o««ibly  the 
pencil  lags  behind  its  tnie  t^o'^'^i'^"  ■"  other 
parts  of  the  dii^;raiu.  as  il  cx-itainl.v  must  iti 
some  part  of  tbe  loop,  and  that  there  are  coo- 
deeiuenlly  nukiiotvD  distoitions  of  the  card- 

Wliile  gi«al  elforla  have  been  piil  forth  to 
inakt!  the  parts  earricil  by  the  apriDg  light,  and 
lo  give  tin;  Hprliig  aa  mneli  finnnen-'i  a-i  ]>OBsible, 
IwcaiMG  itx  rihraliona  kIiow  with  givat  distinct- 
neat  Hixin  the  card,  il  doc»  not  appear  tliat 
etjiial  cjiro  and  ingenuity  have  Imcn  expended 
to  aeciirc  a  positive  tfl-and-fro  inolion  of  the 
card,  which  bhall  exaelly  eorresiKtnd  to  lh« 
ati-okc  of  Ihe  piston.  The  cxacliKytn  of  this 
correspondence  is  of  the  first  imjwrtance,  but 
alt  errors  of  this  nature  are  so  masked  in  theia- 
dlealor  cani  as  almost  to  deiy  detection.  Since 
the  typical  ateam -engine  of  to-day  runs  at  a 
rer^-  high  niMred,  ami  the  indicator  in  tts  present 
form  ia  L'Mientially  a  low>d(ieiMl  inalrunient,  the 
reitnlta  whieh  it  givca  are,  to  say  the  lea-it.  lia- 
ble to  nnc«-rtaii>tic«.  For  example  :  at  H|iee<la 
of  sis  hundretl  to  eight  hundred  revolutions  per 
mimitc,  the  Tatior  eards  show  vibrations  whieli 
aie  probably  as  largo  as  those  in  the  Itichanlif 
and  Thomson  at  tJiree  hundred  or  four  hnu- 
divd  revolutions  per  minute;  aT>d  it  appears 
OB  tliough  no  improvements  cx>iild  make  anj' 


Indicator  of  such  »  form  work  well  at  the  high- 
est sp»-d4. 

It  secina  jmsHibte,  however,  that  a  recent  im- 
priivemenl  in  a  new  dii'eclion,  made  by  Prof. 
J.  ILrirkitt  liVeI>b  of  Cornell  university,  may 
overcome  thi*  itifllenlty  ; '  and.  a.t  any  tmprovfiig 
mcnt  in  iDStnimenU  of  precision  is  of  im)>or  _ 
tance  to  scienc«,  we  may  hciv  biiefly  explain  it«" 
nature.  Were  a  pin  so  ]ilaee<l  as  to  block  tlie 
piAton  of  the  indicator  jnst  as  it  reached  ita 
highest  point,  it  is  obvious  that  the  vihi-ations 
which  then  usually  appear  uonld  be  slopped; 
and.  were  auntluT  pin  ao  placed  Ihat  ibe  piston 
mtiild  ri-turn  only  a  small  fraction  of  the  whole 
disl.inie  to  llie  zeiu  line,  then  the  jiencil  would 
describe  only  Ihal  part  of  the  dia;;rai)i  between 
tiro  lines  ticar  together,  and  iiarallel  to  the  zero 
lino.  If  during  Ihi-  next  stroke  Ihcae  atopa  he 
moveil  one  st«])  nearer  the  xero  line.  Ihe  pencil 
will  then  describe  another  part  of  the  diagram: 
uiid  the  process  may  go  on  until  Ihf  diagram  is 
completed.  Since  vlliralion  is  eomph'lely  itc- 
-■•Iroved  by  this  device,  I'rofcssor  Webb  is  en- 
ablcil  to  use  long  and  flexible  springs,  inatrad 
of  llic  short,  thick  ones  now  in  vogue,  and  so 
discard  [he  [laraUel  motion  entirely. 


HBCByr  woi;ks  on  tub  .urcRo- 
cHEMisray  of  p/.axt.s. 

VcijelaM<!  MttoCo/iy.     Ity  D.  P.  VtinaAVVOW.     Bo*- 

toil.  Caaino,  l882.     40  p.     8°. 
Uolanuai  micro-chtmiMry :  an  mlTniludiott  In  tht  tlwly 

of  mgtuM*  hitioliti/i/.  By  V.  A.  I'oduirx. 
Traiulatad  with  t)i«  ansbiaoee  of  the  author, 
and  coniiderably  «uUrg«d,  bv  William  Tkk- 
LRASB.  Boston,  Cauino,  ISM.  118  p.  S". 
Uil/tbuch  :ur  ausfuhrunff  mitratkopiKktr  unlenttett' 
un'jrii  im  tolaattclmn  iaboraloriuin.  ^'oIl  U'tLUKLM 
BRnauKs.  Braunachweigi  SrhuvUcJiLe,  18!<3. 
898  p..  l'.'71ig!t.     8°. 

A  rKASSii-Arios  of  Scbacht's  lillle  trea[i«e 
on  ihi!  niicroBCope  as  apjilicd  to  vegetable 
physiology,  now  out  of  date  and  out  of  print) 
has  long  been  the  only  handy  book  in  Hiiglish. 
available  lo  our  studenia  of  histology  who  are 
unfamiliar  wiUi  l-'rcneh  and  German.  To  be 
sure,  all  the  l>ct(«r  works  on  raicroMCOple  ma- 
nipulation (le*-ole  a  few  wi^U-nonnidered  |iagC3 
to  directions  for  the  manipiilalion  of  vegetable 
auctions  and  to  the  principal  rrogenbt.  Hut  a 
convenient  special  work  has  long  been  felt  to 
be  n  desideratum.  e8|)ecially  in  this  oonntrT,-. 
whore  the  exchange  of  miorowopic  specimens, 
and  the  interetiawge  of  hints  bv  systematized 
corre»iK)»dcnce,  have  never  received   the  full 

■  8m  HfiinaBil  bH*f  d<uKii|>l!0B  In  Ibc  TVitrt,  Aat.  •». 
wicA.niv..  imrrprlBlKllli  (>Uiii>.>Mar.aiiil  Ifw,  Feb- 1,  tM4. 
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develoiimcnt  w]iicb  the  utility  of  tb*  cxchauge 
(iyat«in  wnj-rant-i.  Partly  to  niepl  tbis  wanl  of 
ft  huuly  }(ui(l(!  for  lii«  own  stuileuts.  I*rofc«3Dr 
Pviiliullow.  now  of  M(.-<lill  ooUfjfc,  Montreal, 
prt'iMiixtl  »  work  uiidi^r  tlib  aonivnliiit  mislead- 
ing lillc,  '  V«gct«bli;  hislolojO".'  This  Utile 
treatise  deals  only  indirectly  wiili  hiatolcvj'. 
Its  renl  dcitign  i>t  to  fui-Di«li  n  stnileni,  wticUier 
working  done  or  utidtr  gitidunce,  with  sug- 
gc8tion§  as  to  tile  use  of  the  principal  ni<-di« 
in  which  to  cxainino  otijeuts.  the  I'eagents  for 
detecting  the  more  common  contents  of  cells 
find  for  recognizing  llie  chief  mod  ill  cations 
which  lh«  cctl>wa1l  undergoes.  In  Ibis  it  suc- 
M'trds.  The  dirtelions  ai«  clear,  and  aufflcieut- 
ly  full  to  satisfy  nny  bi-ginner. 

To  meet  the  snine  dctniind  among  iitudents  in 
his  own  country.  I'oulscn  of  Dnmiiirk  linii  pnl)- 
lishwl  II  haodljook.  which  hixn  hiin  received  with 
marked  fa^-or-  The  tr.inslntion.i  into  lietman 
and  French  are  widely  known  an  tiscl'id  lidmr- 
alory  guides.  The  recent  translation  into 
Knglbb,  by  Professor  Treleaae,  has  Iwon  neat- 
ly and  careftilly  done,  and  emtiodies  various 
Hiiggcfltion!)  liy  the  translator,  most  of  which 
are  im[iroTemeut^.  The  work  treats  first  of 
the  rcugcntn.  lhi>ir  jireparation,  impurities, 
unci  cmployineut.  To  this  part  U  added  a 
useful  chapter  on  the  niediii  fur  moiuiting.  and 
the  safest  cenicnls.  The  diivc^ious  for  using 
the  newer  staining-agenlH  me  not  always  su 
explicit  as  to  leave  no  room  lor  rnrlhcr  ques- 
tions on  the  part  of  the  student  who  is  working 
by  himself,  but  they  are  full  enough  to  indicate 
the  wide  applicability  of  this  group  of  chemi- 
cals. It  is  iutercsting  to  note  how  important 
a  part  staining- processes  —  which,  within  the 
memory  of  some  of  us,  were  wholly  ivlegated 
to  amateurs  who  desired  to  make  pretty  speci- 
mens for  the  sake  of  exhibitiog  their  Hkill  in 
manipulation  - —  now  play  in  the  most  rcconditi^ 
re«rarche9<  as  to  the  bchnvior  of  llie  nuclcuH, 
aiul  the  growth  of  Ihe  trtrll-wuU.  It  in  doiibt- 
fbl  whether  these  methods  are  not  vapahlc  of 
much  wider  development. 

Pail  second  of  I'oidwn's  book  is  devoted  to 
Uie  examiualion  of  vegetable  substances.    The 


autlior  ha)>>  included  in  his  work  upon  this, 
some  substauces  which  might  as  well  have 
been  left  out  as  aom«  which  do  not  And  a 
place  ;  but.  as  will  be  aceii  by  a  glance  at  the 
eomprcheiisive  treatises  of  Hlieruieier  and  of 
IIu>einann  and  (lilger,  tlie  task  of  lu-lceLion  is 
not  an  eiuiy  one.  Piitfc^Aor  IVek'n^e  h.is 
placed  AuKiriean  teiu'herit  tinder  obligations  t>y 
Ihc  excellent  tranvlation  whteb  he  has  given 
them. 

With  a  much  wider  sco]>o.  but  corning 
within  its  range  the  m.-iterials  made  u<ie  of 
both  by  Penliallow  and  by  Poulseo.  Behiens'a* 
work  upon  the  microsco|ie  an<l  Ita  use  in 
laboratories  of  vegetable  physiolog)*,  is  n  wel- 
come tvddilion  to  botanical  litertilurv.  It  is 
ruther  (n»ity  in  Kome  of  iU  parlicubiritiei^,  but 
even  thix  cxtri-me  of  niinntene«M  will  1>c  usefiil 
In  many  i>eopIe  into  whose  bnnd>i  it  is  likely  to 
fnii.  'rtie  ti'fVci*  honesty  of  the  atitlior  is  well 
stiown  in  some  of  the  striking  cuts:  for  in- 
stance, a  couple  of  linisbcd  slides  are  deline- 
ated with  cover-glass  and  cement  and  labels 
all  in  place  ;  but  llie  cement,  instead  of  being 
laid  on  as  evenly  as  an  engraver  would  natu- 
rally depict  it,  bas  l)een  re|>res«uled  with  it 
charming  and  L-omforting  iin-gutanty  which 
will  be  suti;  to  be  followed.  In  this  work 
Itchri-ufl  tuis  ^ivi-n  exhanHlive  details  as  to  the 
selection  and  employment  of  all  the  ajiplinnies 
rciiuireil  in  Ihe  hisUiIogical  laboratory,  and 
bus,  fur  the  most  part,  expressed  his  critical 
views  with  cleanicss  and  decision.  The  ref- 
erences to  the  literature  of  the  sul))eet  ai-e 
vciy  copious.  It  is  to  be  eanieslly  IiojmhI  tliat 
llio  aunouiicement  is  true  that  the  Uwk  ia 
soon  to  be  translated  into  Engliith  liy  a  iH>m- 
petent  person,  who  has  evincetl  much  enihitsi- 
asm  in  microscopical  matters.  In  such  a 
translation  it  might  he  well  to  ineorporalo  a 
]tart  of  the  material  which  was  intrusted  to 
tlic  more  ephemeral  microscopical  journals, 
und  which,  useful  iit  the  time,  is  in  danger  of 
being  lost.  And  such  a  translation  would, 
doubtless,  give  less  prominence  to  a  few  of  the 
excerpts  which  Itebrens  himself  has  made  l^ou 
such  journals. 


INTELLiaENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


QOVBBNiilBNT    OBOANIZATIONS. 

U.  S.  puIdeIosI  inmj. 

M^ort  in  W*M  rFrpfn'a.  —  'nie  wisdom  ot  the 
g«a«na  tcovenineat  In  landing  its  afd  to  the  dcvi^lop- 
mmt  o(  Uia  wealUi   and   naluiwi  rononnrni  of   the 


oouatry  is  iiowh«nr,  perhaps,  better  iltuscrated  than 
In  ihi!  wiwk  being  currlcil  on  bj  the  txuyey  in  tlint 
P"!rliin  <it  Ihp  Allctjlinriy  coal-fielil  lh«l  ll«i  bctwi-nn 
llili  (ircal  KniiawliB  niiit  (.'li.'klurAwLa  (or  Illg  Siidy) 
Ktier>  III  W*«  VirfiinlHi.  To|iu|tniphical  work  in  Uilit 
ircliuiiliM  l<e«n  ill  cLar^  of  Hr.  W.  A,  Sliumway. 
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Tbe  ncceMiiy  vt  prelim  iiii^ry  t«|>o)Cfai)tiical  nork 
D««(l*  DO  proof;  tor  It  i*  »  M-U-eridi-tii  pruposiUuii, 
Ihat  vithnut  the  nld  nf  corrucl  maps,  ilrHiiiDg  t]i« 
niouutJiiMt  *'t'l  rlil);^*  wlililn  whicli  arc  rmbrarrd 
Ibc  Riiiiii  (,'^>uio|;1i'*l  r«alur«s  o[  lb«  coiinirj',  t!iv  j^ijol- 
oitI*l'.  howptw  well  verii'il  he  iu»y  be,  is  likely  to 
be  led  into  error.  Tbc  more  cumplicaled  tbe  guo- 
lo^ie^  sinicliiiv,  tlir  greater  Ibi'  degree  of  MN:uniC7 
required  in  Itie  ;:eOj{r»[ibiral  nnrk. 

A  glance  aX  any  o(  iliv  exUtiiit;  iiia)i»  of  ilie  LTiiiK'd 
SlUei  win  sban*  that  tbln  southern  part  of  West 
Vii^iiila  i*  atmiii  nt  dniillliile  of  nllrond  cninmnnlcii- 
lion  A)  uiy  otber  >ll><trict  nf  Iho  »itin«  nr(<.i  ea*t  ul  tlio 
MlMJMlppi  River,  if  not  more  bo. 

Tb«  prcullnr  topognphjr  o(  Itie  A  ppnlaehUm  eaused 
enKiiieenio  look  auikpldouiilyonattcinpti  locro^i  lu 
ridgei  at  ritcht  miicle*  to  lh«  ax«*  at  uplift,  anil  for 
■  lonf;  time  retarded  the  development  of  this  region. 
Thu*  nnprovlded  with  Iraiixpurlikiioii  fncililic*.  tlie 
couiitrf  iltelt  waj  natural)]!  but  spandy  populnti^d, 
and  ol  ilavit  nnsblo  to  construct  Ihe  mean*  of  otn- 
mimkation  willi  the  ureal  Ud««  ot  cotumeroe  paMiii^ 
to  the  north  nuil  iuuth.  Another  fncioc  retarding 
the  devvlopnient  of  Iho  region  has  Its  origin  In  Ihi- 
vexatious  liUjiAlIuni  rnncrnilng  tkW  and  the  owner- 
*hlp  of  Wesi-VitEliila  iHiida,  nbkh  are  due  largely  to 
tli«  lndelinllt'tifs»  of  f'-riiier  gurvey'lliieti,  run  Iinltv 
pendeiilly  and  without  eoiitieclloii  wilh  cncli  other. 
This  state  of  atfjilni  will.  In  large  pan,  be  mnedl<>i1 
by  the  work  uf  Ibe  geological  •iirvny. 

The  conipleiioii  uf  tlie  Ualllinore  and  Ohio,  and  tlie 
Cliewpfjike  and  tlhio  i-Jilr^jiidsdenicinstrated  thcpo*. 
■ihllity  of  pmcilcal  and  feiulble  routm  through  tlie 
supposed  barrier  of  Ili«  Alleghanto,  and  liai.  parlinlly 
dovelopoil  one  of  tbe  luoit  valuable  I'ual  arvaa  within 
the  liuiltA  of  lite  United  Stales,  ll  now  rviuaini  to 
construct  lateral  branehca.  and  to  make  a  comprehen- 
sive and  detailed  senloKlcal  ItiTeAllcatlon  of  what 
promlSOltoha  one  of  the  most  inleresling  mitjlnj;  and 
man  ut  acta  ling  regions  of  the  eutintry.  Mr.  Sbum- 
way,  iu  ISSI,  surveyed  between  four  thousand  nnil  fire 
thouiaud  B'|uare  n>>ie*  of  this  section,  comprliljiii  ilie 
counties o[  Wayne,  Boone,  l»]taii,  IVyoniini;,  .Mvrcer, 
Holeljth,  Lincoln,  and  purliiinn  uf  Cabell,  Kayeltc. 
Kaoawlia.  and  Siimracrs.  Theoffiteof  the  completed 
map  is  Id  supply  the  gcodette  fealurcs  for  tbe  »t.ih- 
Itshment  of  the  true  pmlUon  nf  the  senlotclcal  (oniia- 
tions,  and  to  serve  u  a  basis  for  it  «iil)tiequent  elalm- 
rate  and  cxhauitlTe  geological  sludy  of  the  included 
region.  Like  all  the  older  slates  ■clllcd  previous  to 
Iho  adoption  by  the  itoTernmenl  of  ih«  present  recti- 
linear surveys.  West  Virginia  li.'i"  Iwen  forwd  to  rely, 
fur  her  geological  mapping,  upon  such  tield*wurk  as 
very  mea(p«  state  approptislions  allowed.  Tlic  work 
jseeompli-'hed  wa»  C(>n»eiiiienlly  nf  a  very  fugliive 
nature ;  and.  becaute  uf  the  at«euc«  of  any  connected 
■yslem  of  land-surveys  over  the  stale,  the  eihtlnp 
publith'd  map*  have  no  claim  to  faillifuliiess  in  tbe 
delineation  of  the  geographical  features  of  the  coun- 
try, iDudi  less  to  accuracy  In  th«  portrayal  of  lbs  sur- 
face conllguralloD. 

It  la  truf  ihat  innumerable  land- traverses  cross  and 
rtcrosa  the  oouotry  In  a  perfect  networfc  ol  lines, 


toiue  beiu^  lun  wilh  more  or  less  respectful  regard  to 
nature,  but  the  greulcr  number  being  survojred  by 
englnern  solely  In  the  Inleretts  nf  the  land-owiiMs. 
Id  the  tew  ln»tani'tui  wb!cb  have  a  plaualUe  claim  lo 
accuracy,  the  vnrialiun»  of  Ibe  magnellc  meridian, 
differing  by  no  ineonsldernble  amount  In  contiguous 
IraeU  of  land,  and  multlnji  olien  from  ilio  presence 
of  iron  oxidp  heneaili  the  surface,  preeluifes  Ui«  poi- 
Mbilil]'  of  accepting  tlie«e  dl-jolnied  ineandert  as 
furni-hin^' reliable  and  t^urrect  iicograpbical  data  for 
u»e  as  a  basis  for  scienlilic  Work 

The  dlHtenl ties  mvt  with  In  mapping  tbe  area  undw 
contldeiailon  are  llio«e  common  lo  the  work  lu  the 
southern  Appalachian  Muuniaius,  where  dense  forest*, 
aud  the  absence  uf  a  .suSlcieiit  numlier  of  command- 
ing piiinii  well  stttiaUxl  for  Iriangiilailon  stations, 
otTer  ohRiocles  to  the  iopuKraplier  wlik-li  make  the 
must  «ODStanl  demand  on  lilH  eijwrienee  and  judg- 
ment. BDi),  at  the  same  liuic,  call  tor  the  matt  ex- 
travagaiit  outlay  from  his  stock  of  psil^'ncn  and  ^ood 
nature.  Il  I*  doiibltui  It,  wllhln  the  limita  of  Ike 
United  Slates,  there  exlbta  anuther  section  uf  country 
in  geological  structure  so  simple,  yet  for  topograpbl- 
cal  work  so  replete  wlib  obstnclis  and  rtilCculties.  as 
this  cnnl-reglnii  of  West  Vlrsiniu.  Il  is  simply  be- 
stowlntc  credit  nhere  II  rii;h1fully  belongs,  lo  stale 
Ihat  the  funlicoming  msp  is  mainly  the  iviull  of  llie 
experience  and  able  judgment.  In  gixignphieal  work, 
of  Mr.  Henry  Trannett,  the  chief  cenKraplier  of  llie 
survey,  who  supervised  llie  work  In  this  area. 

The  character  of  Ihe  topography  here,  as  in  all  re" 
gloiis,  )■  derived  from,  and  v.^rI«s  with,  the  tutttire  of 
the  geologic  fnrninilnns.  The  most  casual  stady  of 
Uu>  >tralitEraphy  of  the  ditlricl  cvldi-ueei  iJie  (ac^ 
that  the  entire  countrj.  now  underlain  by  the  coal- 
fornuilloo,  at  one  time  constlinisd  a  ta^t  basin  or 
geoipicllnal.  After  a  long  period  of  oic  It  lotion*. 
proiluclnjt  a  series  •>!  emor^ucea  and  subnieri;eneiv, 
duririi;  which  Ihe  succession  of  eixtUb«d*  and  Inter- 
slmliliL-d  s:iiii!«.cla}->.  etc.,  were  formed,  al  or  uear  the 
cloM-  ;  .\<iio1p  time,  there  occurred  sii  epoch  of 
disiiii  hiii'-r  v>)iicli  reiulltul  in  the  general  eirvallon 
of  the  Appalachian  r^ulon,  and  producixl  the  numer- 
ous ridges,  faults,  and  ilisplaccmeDia  of  the  Alie- 
glianies.  A*  might  naturally  be  Inferroil,  Ibe  gnMtt 
the  distance  from  Ibe  cnlre  of  dl»iu>bance,  die  less 
prominent  were  ihe  effect*,  until  readilng  the  axla] 
line  uf  tbe  flat- Top  and  White-Oak  Uountaliu.  W« 
find  that  from  here,  westward  to  the  (Ihio  tti>-er,  tbe 
entire  country  seems  to  have  been  elevated  in  one 
maas,  hinging  on  that  river,  and  having  a  gnblaal 
(lope  lo  Ihe  norlli-wesi,  which  Is  Ihe  dirveilon  of  Ihe 
prevaitine;dip.  The  development  of  fault*  relieved  In 
a  large  measure  tbe  strata  lying  lo  llie  we*twanl;  ami 
the  presence  of  Ihe  massive  saudntooe  in  the  cnn- 
Blomerate  series,  also,  no  doubt,  aided  In  preventlnf 
Ihe  flexures  exlendina  to  Uie  weal. 

This  region  may  therefore  be  regonled  as  an  eroded 
plateau,  sloping  from  the  east  lowani  the  Ohio:  aa 
that,  lo  tb«  west  of  Ihe  axial  Use  jiiil  refrrivil  (o, 
the  rocks  dip  faster  than  the  plane  of  eixnion,  and 
we  pass  necessarily  Into  higher  and  higher  strata  of 
the  coal'fomallon;  that  b,  tlie  highest  strata  In  geo- 
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Io|[tca)poiilii(iQaecuiiTtheloirMt|iIacfl|ceo)[npbtcallT> 
Tli«  gv  rubral  plane  of  tbe  Gounir?  U  dciemiitud  bj-  ih« 
upper  surface  of  tho  eonglMiuiratc  >crtc>,  which  Min- 
tliiUM  Co  me  rroin  thn  w«*i,  until,  In  tha  maiinUtn* 
klronily  mcntlonoi],  It  alUlns  an  elevation  ransinc 
betve^ri  Uiirly-two  btiiiJivd  and  thirty-livu  buuilivd 
fuel.  Tha  Kalt^igli  plai*iiu-rpgion  owes  iU  existence 
to  the  prweiicc  of  the  conglomerate  serlen. 

The  coiDpaniitvv];  incijlK^mnt  tirata  ot  Un*  carbnii- 
Iferou*  abovQ  tliecoii|;l'jiiLCrj>l«  iMin<l8to[i«s  tivrt  <|uU'k- 
ly  erwil«4  away.  When  tli«  upper  lurfacc  of  the  hard 
eoRglomenttei  wan  reachcil,  thn  drgnulntlnn  o(  Iho 
rarfaci!  In  a  larMnnt  tcMpd,  and  llif  mechanical 
aclioii  of  the  slrpami  whh  oiicent  rated  in  <leHp«niiig 
and  wldeuiug  llieir  chntmels.  This  has  produwd  the 
rannn-like  rtmlurca  mi  chanu:lrriitlc  ct  the  Xcn-Ititcr 
district. 

'I'hp  Inleral  wear  In  ni(i»<t  ca#es  nu  neee«4Uiity 
illglil.  Tli«  manhei  of  Coal  Itivt-r  form,  however,  a 
SlDgnlar  ezoeptlnn  to  the  i^iicral  tupognphieal  fna- 
Iufm:  aa  in  this  caae  thccro*lon,  nclliiK  lai«rally,has 
mullf^  in  a  deep  aud  nth«r  broad  ralley.  Thscnn- 
glmnrrnttt  norlen,  witll  lla  dope  U>  tli«  iiorth'Wesl, 
pa4*e«  beneath  tlic  lower  coal -tn^uu res  titfar  tlie 
enilraurtiure  of  Gaiiley  Rlirr,  Which,  In  turn,  sink 
beneath  the  waier-l*vel  a  short  distance  weic  of 
Ctiarieiinwn.  The  lower  bamitis,  whicli  ovcrlia 
them  still  [archer  wott,  pAM  Ifciienth  tlic  njiprr  coal- 
ineasurvs. 

Tbe  CAdon-likr  [eatun^  of  llio  valli^y»  are  uraduall; 
lo«t  a*  w*  go  weitward  froin  ihu  Kiiiiawha  Falli ;  and 
tbo  hills  tMLComc  IniTpr  and  lon-er.  until,  when  llio 
Ohio  is  reached,  they  <to  nut  rlun  more  than  lwi>  huii- 
dreil  feet  above  the  river. 

With  Ihe  exception  of  the  gradual  difTereiicu  in  el«- 
rallon  <Ine  lo  the  general  rise  in  thr  country  from  titc 
Olitu  east  nan),  tlia  snrrounding  hnolii  appear  on  nn« 
and  tiie  same  level,  and  i>tler  Ihe  mott  Indisputable 
CTldenec  of  tbe  plateau  nature  of  tli*  entire  country; 
Ifae  tnouninln*  licint;  simply  the  unero<Ied  reinnnnti 
eS  biglier  strata,  retting  on  Ihe  bAial  plane  of  ih« 
conglomerate  series. 

It  (s  Ibis  cliaracter  of  llie  couoity,  la  trbicli  Uiere 
am  f«w  snllrni  poinia  well  located  fur  suitable  sta- 


tions for  iiisirninmul  work,  thai  nlards  lopografdit- 
cal  work,  aud  renden  Impracticable  Uie  appllcallon 
«r  iiiRlhods  that  nro  elsewhere  best  adapted  lo  effect 
thn  mo;l  pcnnonilc  and  acruntt*  T«tullt- 

The  primary  trlanyulaUon  estendinf;  over  this 
section  eoiiiiects  at  the  north  and  south  with  the 
trlangiilallnn  work  of  ibc  U.  8.  coast  and  geodecic 
•iin'ey,  wliiln  the  lines  of  lbs  aocoaiUry  work  oslab- 
lisb  fi:«Oi;ruj>hical  iHMiUons  Ihrougbout  the  entire  area 
included  beinecn  tbe  Kanawha  and  Chatlarawha 
Rivers.  With  these  numerous  geodetlcally  detcr- 
miiMul  positions,  it  va>  foand  possible,  by  Judicious 
adjiisinient,  lo  uiitlw  a  larn^e  ainuunt  of  exlcilng  ina- 
tcrial,  sufficiently  accurate  In  putut  of  draliuge  det«ll, 
but  horelnfore  valueless  as  a  means  of  abaoluio  loca- 
tion. 

Th«  compteled  map,  as  prepared  for  publlcalloii, 
will  be  upon  a  acale  of  1:  250,000,  or  approibnatuly 
four  milm  to  one  ineli.  In  approximate  contour  linos 
b«T]a)[aTeril«*1lnlerTalot  twohiindrwlfoet.  When 
dratixliCed.  and  made  continuous  with  Ilie  govern menl 
surveys  extending  throughout  the  whole  soutlivrn 
A  ppalacliUii  Teuton,  it  will  serve  a*  a  b*sb  for  subii^ 
queiut  geologic  inveiil|pitlon  In  tlio  flold. 

Tbe  lletd  of  work  IncIadHdlnlbMesuTvoy'baslonK 
since  been  recoenlMiI  Ma  moat  iroportanl  one;  aud 
nowhoro  mom  than  In  tbe  eoaUmcasurcsof  West  Vir- 
ginia is  there  a  Er«atcr  nerd  for  nost  concise  and 
ac-curate  geological  aud  geographical  knowledge,  for 
nowhere  can  bit  found  alrcumitaiices  so  favorable  for 
ib«  advantageoitf  employment  of  caplinl. 

OMigglnl  nmj  of  Osaada. 

yew-Brrau-rtfk  dIeUloa.  —  Work  In  this  province 
will  be  fe«init«l  In  May,  under  the  direction  of  I'rof. 
L.  W.  Bailey,  and  will  be  carried  on  In  |K)rlious  of 
Cnrlclon  niid  Victoria  counlics  with  a  view  lo  the 
Iir^'piirailon  of  an  addillonal  sheet  of  the  general 
geological  map  'if  the  prnvlnct^,  ot  which  about  elxhl 
Bll<^els  hate  1«eu  aln^ady  iMii«d.  A  series  of  obser- 
vationi  on  Ibe  Huperltcial  geology  will  bn  slniultv 
nconsly  but  Independently  undertaken  by  Mr.  R. 
Chalmers. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


Boston  Holety  cf  natural  blilacy. 

Jtaii  r.  — -Mr.  F.  W.  rutnum  spoke  of  an  Interest- 
ing find  hy  Dr.  C.  1'.  Abbott,  who  has  made  sutb  lin- 
porCanl  discoveries  In  llie  Trenlon  gravels  of  the 
Dela»ar«-ri«Tr  valley,  ami  who  waa  die  first  Co  prove 
that  man  existed  on  ibe  eatltfrn  coast  of  Aiuerlca  ac 
the  lime  a  large  pan  of  Ihe  country  was  covered 
Willi  ire,  or  during  the  glacUI  period.  The  recent 
dliicuvery  was  ihat  of  a  pnrlton  of  the  rIgliC  fide  of  a 
human  under  Jaw,  wliieh  was  fuuud  »lsie«n  feel  be- 
low ihe  surface,  in  the  gravel  ac  (he  railroad  cut  near 
the  Trentan  (Xew  Jency)  depot.  In  this  same  de- 
posil,  and  a  few  feet  above  the  jaw,  Dr.  Abbott  had 


previously  found  a  human  lonlh,  aikd  many  alono  Im- 
plements of  a  rude  type.  The  fragiuontof  human  Jaw 
was  eibibitpd.  and  Is  shown  to  be  worn  and  i;rouD<l  In 
the  same  way  as  the  pebbles  above  and  about  It.  Mr. 
Puluaro  was  an  the  apot  a  few-  days  after  Ibe  jaw  hod 
been  dlscoveml  (on  April  18)  by  Or.  Abbott,  and 
IdcnllBed  tbu  gravel  aud  sand  matilx  In  which  the 
Jaw  Is  enduaed.  with  IIk!  malcrtal  in  place.  Near 
and  in  the  gravel  above  Ibia  Jaw  was  found,  a  few 
yean>  since.  Ihe  tusk  of  a  mastodon. 

&ntbtopcilo|{lo>l   •Doi'ty,  Wublagloa. 
May  S.  —  Mr.  O.  Dorscy  gave  a  claulScation  of  the 
Siouau  tribes.  Including  the  Slonx  proper,  Aatlno- 
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botn.  roll k A.  Onulin.  Oi^c*.  Kaiitms,  KintpM, 
lovu,  OiOT.  .Mi*«oiiri»,  Wiiint'ljiiEos.  Maiiiluis.  Min- 
n«tam>>*,  Crow».  and  TuIms.  The  fwiicnil  Impre*- 
Rioii  »i«fiis  l"i  h«Tr  biwii,  Ihot  IbU  »i(ipk  moved 
(rotii  tb<!  ivortU-niat.  Mr.  Dorarj  Ioi>k  usi  up]iunli>tc 
Tie»,  «nJ  tnu-cil  the  tritir*  (rom  Ibe  suulh-eitl,  up 
ibc  itminK,  btiil  (raiu  the  K^ion  of  th«  l>hc«  ireat- 

wsni. I'n-tideiil  GKllandet  Hid  tb»t  thrrc  w«ra 

In  I'lUtencG  in  Eiin>|>e  wvtiral  «»clnilii<  wIiom  ob- 
Jecl  ii  to  (!Ucii»  ibo  «iiiliJ«cE  of  itil^tiiHtiMial  rela- 
tion*. Tlie  *>p«ak«r  took  tlir!  ;;roiiuil  ilial  Ilic  proper 
bMi*  of  tbe»«  retiilioiis  should  be  rihkal  rather  tKari 
kgnl.  Till!  taw  term  lot  jiu  ■irnliam  ivai  •itijncu'il  lo, 
luiil  the  phniiif,  *  Inlnmnlliiiiitl  riglilt,*  ur'iiit'Tiiatioii- 
■J  eiliicA,'  )ujce«»C«il.  While  imtioiii  would  iiol  lUten 
lOAbsuliilv  coinmaiidH  (if  Invi,  they  have  ever  iltDWii 
(ODiu  williiigncix  In  listen  lo  rihlcol  arguniirii*,  on 
Ui«  jiiiitlflcBtlon  of  their  tniilcjtt  acif.  by  appvitliii^  to 
Uio  verdict  of  humMiIiy  »»  in  ibo  Ju^iici-  uf  ilacir 
eatiMf.  It  jiubtii-'islA  fthoiild  tan'nl  thul  no  acts  of  nit- 
lfon»  ilioulil  be  justtrivt)  that  arc  not  right  hi-nii?en 
Indivldiutli.  th«  Dubjci-'t  of  iiitcrn.-itinii.al  Inir  wniilil 
bit  Mttled  on  a  firm  hiui*.  nnO  Miralivnii'*  wiird-.  '  l.e 
droit  «Ht  le  toiiv^ralii  dit  iiioiiiIp,'  wuuld  bwomi?  a 
r«Ct.  Tlie  paper  wai  disoumed  by  Major  Powell,  who 
took  iuiie  with  the  speitlcer  oti  inine  of  hU  ino.Tnii, 
agreeiiip  with  him  In  III*  ilflilrabiliiy  of  ili«  end  to  he 
altntnod. 

EeguMK*  liiA,  PliiladdpU*. 

Maji  S. — Mr.  S.  N.  Sleniirt  eshibiled  n  itiodel  iil 
bis  river  or  ciirpejil  motor.  Paddli-*  .ire  placed  upon 
crank*,  and  main  tain  ml  InaTcrtioal  poiiilon.by  lop^. 
Hoattrig  van«a  or  tall*.  Tbcvnuik*  atu  pWed  upon 
pMt*.  raft*,  ur  boat*  iti  the  str«aiii,  uud  journnllol  ai 
Uiu  waierliiie.  thus  keopliig  one-half  of  ilio  p.ijJli'- 
turface  in  aL-tion.  while  the  common  llnniing-whet'l. 
or  ciirrml-wheel.  only  keep*  onf^leulb  of  its  niir- 
tacp  lit  ai'tioti.    Ill  Mr.  Titvwurt's  motor,  a  leii-foot 

ano  carries  a  paddle  tin  feel  high. Mr.  I'lioiii- 

aa  M.  Cieeniann  read  n  paper  on  nii  •conuuiical 
fonn  ol  brldije-lrUMi.  In  oiiLlliie,  It  reseiublrj 
WMppl«'*  arch-trnw,  lnvi>rl«<l  »o  ns  to  bring  the 
cnrved  portion  in  tension,  but  differing  from  It  In 
having  tha  chord  iiinde  to  miit  temloii,  and  bi-iii;: 
anchored  to  the  abuLmniii*.  In  clit*  way,  the  only 
part*  ot  tlin  brldsr  in  ciiinpr^Mion  are  the  vertkal 
|Mi<>t>.  and  the  oitlra  material  reijuirad  to  nilllrn 
lli«  upper  chutU  In  an  ordinary  bridge  I*  nivd.  Ti> 
illuttrate  Ibe  earrecinea  of  hi*  eonrluiik>ii«,  Ur. 
Cleemann  bad  a  •mall  model  lnnd«»f  pink  wrapping- 
twiiiD,  tiMt  broke  wilh  live  and  a  lull  puuiidi.  and 
with  pu«ts  made  of  wuodeii  knit!  log.  need  lea.  'I'liis 
model,  by  calculation,  might  to  havo  borne  about 
elovtii  pound*.  Afl«r  loading  It  with  a  pound  weiglit 
ai  eadi  of  thit  teren  paii«l  points,  and  letliug  It  it- 
Mkia  for  a  llllle  time  for  the  inspection  of  tbo  mem- 
bers, he  added,  linl,  two  mor«  poundi  at  the  e^ntre, 
and  afterwartti  two  pound*  morr.  With  this  elevun 
jMiiiKlf'.  the  moitrl  bc*llaU^d  a  tnouieiit.  and  lhi<ii 
broke  at  «M.-h  abntuienl,  nicely  illoMraliiig  the  au- 
thor's eoinclukloni.  Ue  likewise  gave  th«  MTitig  wf 
material  In  such  a  bridge  over  a  I'mit  iniss,  of  flve 


hundred  and  sixleefi  fe«t  span,  and  poiniud  nut  lis 
advantiiges  for  military  purposes,  wlieie  fucilllf  ot 
traniporiatloii  i*  a  prime  abj/eau  a»il  a  bridsr  aliuott 
entirely  of  ivipe  Uetpeetslli  VHtliaM«nu  Ihin  ncctdnU 

The  »eeti.-tar7  exhibited  f'-r  Mr.  J.  U.   Harden  a 

neat  to|Kigraphieai  model  of  ilie  Joim  Imn-ore  niliifr 
In  Berk*  county.  I'etiii.,  and  lirleflj  r.xplalrieil  ihe 
mMhod  by  wlileh  "ucli  niodtls  are  con4trucl«iI. 

XflniiuBitlc  sad  utlqasilui  loolfty,  PhUsdalpkia. 

,Voy.  /.  —  Mc  E.  P.  Im  Thnrii  at  Domerara  jirt" 
settled  vatualihi  works  hy  lilmsi'll.  relative  ti>  tiie 
«lhno>o^'r.  ^oLTa[>hy,  and  launu  and  flora,  of  Urltbti 
Guiana.  —  A  leiter  wat  n;aJ  from  Itev.  I>ainan> 
Sola,  niuyor  of  San  Ncbastlan,  0)ncorilta,  slate  of 
.SiiiHb.*,  Me\ici>.  ill  refcrpncn  lo  hi*  late  iliscvTrrr  oj 
Ibe  key  to  Ibe  Mexican  hieratic  wrlling.  itatlng  thai 
he  was  prp|iarliii;  n  work  irtting  forth  his  vlea*  and 

the  exact  natiin-  of  hi*  discovery. I)r,  O.  C.  Ab- 

iKid  ot  TiTiiton  rtsul  a  papr  on  the  uxittence  uf  an 
early  race  in  tlie  valley  of  tliv  Delaware,  nhcsc  tcIIo 
weiT!  found  by  him  in  the  Trenlon  gravel*,  and  ad- 
veiicd  to  a  frngnieni  of  i  human  >kul1  bcin^  found 
there  by  him  on  April  is.  IStU,  In  roiinectiun  wilh  ilie 
pjil.i<?i^yttlc  Imiilenixnts.  Ai  the  conctusion  of  bis 
addruis.be  presented  the  HHrlclywilh  a  ijiiautliy  ot 
these  hitlierio  debatable  iniplement*,  which  vivv 
plainly  prodiicllon*  ot  the  baud  of  m.tti, 

imitay  of  aauial  sdean*.  PbUidsltliU. 

April  ??.  —  l>r.  Joteph  Leidy  directed  altentlon  ti> 
aoiue  fo?»ili,  part  of  n  colleclion  rvcently  referrfid  Uf 
him  by  the  Sinitbioulan  initltntloii  for  eiamination. 
They  cornlst.  for  ilie  mnit  part, «(  rvniains  of  large 
t«rrestiial  mam  mat*,  e»f>ec1  ally  relsted  tu  form*  wlklch 
now  live  in  Uie  Intertropical  i<urlivnsof  tlie  old  world. 
Obtained  In  Florida,  they  are  of  addltloiial  lnier»t 
as  viidenie*  »t  the  exiitence.  In  Ihl*  region,  of  a 
formation  of  tertiury  ase  notpierionsly  known.  An 
acconipunying  lelti-i-  from  Ur.  J,  C.  Xeal  of  Arcb4-r, 
Fla.,  mnlo  that  Ihc  foiailv  wcie  dlicovered  In  a  bed 
of  cUy  oe^^npvlnji  a  ridge  in  llm  pine-forest.  Thef 
occurred  over  an  irre({iilar  area  of  a  hundred  tt«i 
long  hy  thirty  feel  wide,  and  were  dug  (roni  variablr 
depih*  of  seven  feet  to  ilie  bcU-mek.  t)i«  character 
of  wbiidi  U  not  atnled.  Tlic  foulls,  contisting  ot 
Ifunes  and  a  few  lenili,  arv  niotrily  In  tTa(;nietila,  but 
esViihit  no  appearance  of  being  water- worn,  or 
abraded  hy  friction  lunoiig  gmvcl.  The  oolleclioii 
embrace*  the  rrinalm  ol  a  young  ina<itiidon.  (Diuin* 
in;;  of  bonu  ti»suiriil*  iind  deiaclieil  epiphyses,  with 
a  vertebra  of  a  lelcnsi  liHh  rinhedded  in  the  clay  ad- 
herent to  the  under  surface  of  the  head  ot  a  temnr ; 
the  rf^nialn*  of  ai'veral  Indlvidijalt  of  a  sjTeeies  of 
rhinoceros  rather  siniillpr  Ih.!!!.  allbough  •|uite  a*  ri>- 
buit  aa.  tht^  ludiiin  form:  suiivll  fragnnenta  ot  the 
maxlllaoof  a  tapir:  the  n'.maina  of  allamaaalai^M 
the  camel;  a  calcaneum  of  a  ruminant,  not  'juite  mo 
long  as  tliat  ot  (he  Iri-h  elk,  but  of  more  rohiut  pro. 
portions;  the  vertebral  centrum  of  a  aiMall  crocodile; 
and  the  remains  of  several  other  luideUirTulitod  aitl- 
mals.    T)i«  fncmrnts  wero  not  •undeiitly  cUaraC' 
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teriiile  to  pRitnii  of  their  bolog  ptNcwl  ipccificallj'. 
Thm  (vrmntlon  rcpri'wnUiI  btlongi  to  ttic  jilloenn^ 
or  IU»r  mioo«ii*^,  ulitiuiixti  it)  exavi  iiositlon  te  hooio- 
wliAt  uncertain.  Tlio  tapir  hud  bi-cn  found  iiiseTeriJ 
»ut«i;  and  tbc  maitodcin  iviu,  i>f  connc,  widely  dl*- 
trlbutad;  bill  n<:iiVr  ill*  rliinocero*  nor  lliP  camnl- 
like  remAlnt  tvpr«s«iiti-il  in  His  iv>11ectlou  had  beftre 
bueu  found  Mat  ft  lliv  Minxiuippt.  Prufmur  Ucil- 
pHn  regarded  th«  dUcorcry  of  Imporlancc  as  lending 
decided  lappnrt  to  Profojoor  llllgi^rd'i  Ttent  rc^nid- 
Ing  the  former  d!»trihutloii  of  Uud  Id  the  region  of 
the  GuK  of  Meiico,  and  the  probable  conneetioii 
of  Florida  with  Mexico,  Similnr  foDlli  hnd,  he 
lir]|«vcil,  been  fnund  In  lh<;  Mnxlciii  pUliii.  The 
liid-mck  ncftr  Arrher,  Flu.,  belonRS  W  ihe  oMxQCflne 

furiuiitiuii. Mr.  JiiM'pli  WiUcux  aiinouiiced  iha, 

he  li&d  agiiii  found  In  FlorillB,  jpeeiinen*  of  Xiim- 
mullles  Witlrnil  IIfiI.,  nhlch  hod  been  regarded  «i  of 
so  much  iDler««t  when  cul1et.-l«^il  by  lilin  a  yt'sr  ago. 
The  iMMTiplei  nuw  «iibniii(«d  for  liiHimctton  liHd 
b««ii  obtiiinvil  about  Qftocn  mik*  norlti-easl  uf  the 
original  locality  on  Clw^sbowlaliM  Itlver,  and  about  a 
hundred  niiil  filly  f«ei  above  tlie  M-a.  Profrafor 
IleitprliL  cuiiiiuonted  i>n  the  iiupurlani'e  of  the  dis- 
covery of  ilie  more  elevated  region  just  reported  m 
lndic«ting  whete  tlw  nnuiniulliic  f»t-mat1on  could 
nelitally  be  teen-  The  othpr*[>er1meiiiin'erf  colleeled 
iiol  uuire  lliaii  two  (eel  above  tide-waMr,  and  wvrv 
nul,  tlierefore,  abiM>lule!y  lodicatlro  of  the  poeiilun 
of  the  pairnt  rock.  Krom  a»o<'iallon  with  Ibe  Or- 
bllolltM,  n«ctLD  *tate  that  the  hnd»  betoiiK  lo  iheuppor 
oJIgoceOA  age.  The  g«ii«ra  Numiiiiiliiiii,  UrblCoido*, 
IIe4M««ie$lita.  QuinquelocuUna,  Triloculiua,  and 
pethiip)  Ditocnlina,  tosotbar  with  Spirorbulina,  were 
repretenled  In  the  maaMn  of  rock  leceivrd  (n>m 
Mr.  Wlllenx.  Tbu  reuiuiiis  of  fresh-water  Tiiolliitkii 
were  aMuciatvd  with  them,  ipecimen»  of  iuiero«copic 
PAludina  liaTing  licnn  deicrmlned.  Tbii  aiiociatlan 
lit  (rejh-naler  with  marine  orgaiikdiii  iiiiKht  In- 
illcaU'  the  funuer  euiptyini:  of  a  river  Into  Ibe  lea, 
or  lb«  prvsunee  of  frvih-vater  iwoiiipi  iu  ancleul 
Klorida.  The  eteTitton  of  tbo  locality  whence  the 
luulU  wRi'e  nliinWied  need  not  bfi  rvxanleit  a*  com- 
plicalinjt  the  problem:  for  it  iiiuM  be  remembered 
ilial  tbia  in  no  way  represenli  the  original  height  of 
tb«  formations. 

PhilMopliloal  uainj,  Tulringtaa' 
Uarth  i».  —  Dr.  J.  S.  KMIIniii  opoke  of  ih«  oncer- 
talnryof  measnremAiU  of  Cranial  capacity.  Thehejit 
results,  without  the  divUJUD  of  the  skull,  are  obtained 
by  iinwnB  of  sbot,  which  la  poured  in,  and  after- 
wardi  meanired  ;  bnt  even  Iheste  are  poor.  The 
sanMi  objorvcr  doe*  not  obUln  cloaely  approximale 
results  from  successive  ueasurenients  ef  tbe  same 
•kiill.  and  different  obserfera  obtain  widely  dilTen*nt 
reiulta.  He  tlieii  exhibited  a  scrlev  of  composite 
pholograplii  of  ikulli,  eaoli  pliniQ)[raph  being dorl«<d 
from  a  series  of  adult  uiati^  skulls  of  ooe  race.  In  lh« 
(orniaUon  ot  tmiih  nei^tire,  tlnu  plate  was  espoiwd 
•necesslvely  lo  from  seven  to  eighteen  skull*.  -^^ 
Prof.  G.  Brown  GaodespokaMi  fliherlc*  eihlbttlona, 
descrlblni:  espeetally  the  Intenulkiii.'Ll  flxhlhltimM  at 


BBriindSSO)  and  London  (ISSSt. Mr,  M.  H.  Doo- 

Iltll«  biqtan  a  comiiiiiniRallon,  whleh  waii  completMl 
at  tbe  followlnit  meetiriK, 

April  It.  —  Ur.  M.  H.  Duultttte  completed  his  coni- 
manleatloD  on  music  and  Ibe  cbumlcal  element!. 
The muh<tnatlc>l  theory  of  mutlc  requires  tliesatl*- 
factloti  of  the  cqaaUon  2*  =  }*  nearly,  la  which,  for 
e'luai  tuiup«nunent.a=  tbe  numbec  of  equal  inler- 
vali  In  tbe  octave,  and  jr  =  Ihe  number  of  Ibeie  iu- 
tervaU  that  correspond  to  a  nearly  perfect  llfUi ;  otid. 
tctr  uniemp«r«d  mnslc,  «=  the  nttmber  of  appmxl- 
niately  equal  luten-als  In  lh«  ocUt«,  nnd  y  =  the 
number  curres|iondins  to  a  perfect  lifib.    This  eqim- 

tlon  iilvM  ^  =  ,„g2  nearly,  =  iSJiU  nesuly;  and,  by 

tlic  inelh'id  of  KiDliniioil  fioctioni,  we  obtain  tbe 
suect^atiion  of  ai>proxiuiaUoDS,  jl,  ,V,  it,  i\t  'tt.  For 
scales  apprupriate  to  major  (Jitrds,  but  disri'sarillnE 
flfths,  womay  subitltuic  i  for  j  in  IIm  above  esua- 
tlons,  and  obtain  the  apprtixInialliiDS,  J,  f^,  i'i,  etc 
For  the  chord  liavlo);  Ihe  vibration  ratio  7:4  we  may 
ublaiii  in  like  manner  Ibo  approximations,  },  H,  etc. 
Tlie  fraction  ^„  belonging  lu  tbe  first  serieiw  ts  the 
base  of  tbn  chromatic  scale,  and,  lesa  directly,  of  tbe 
diatonic.  The  f  race  Ions  iaiid  t,  o'  tboftrstand  tbtrrl 
series,  ppobttbly  represent  all  the  Sv»-toneil  se»lcs  of 
prlmltlTe  music,  (^ntatonic,  chromatic,  and  dia- 
tonic Kales  have  thus  a  mat heroal leal  buls.  and  are 
in  a  proper  sense  natural.  Tlieni  I*  reason  lo  believe 
that  simple  malheinalrcal  principles  underlie  tbe 
plinuomoiiA  of  chemiatry,  and  thai  tbc  quantitative 
reUtloiisof  the  elements  arc  expressible  In  the  derira- 
tivee  of  small  prime  niimbert.  There  U,  therefore, 
no  a  priori  absurdity  In  looking  for  »  correspondence 
of  musical  and  ebomlcalratius.  If  Ibeheysof  apiano 
ba  amm^ail  with  aovcn  cnnsecullTe  keyii  In  a  line, 
the  next  seTen  in  the  next  line,  anil  so  on,  the  col- 
umn* give  succesalous  of  musical  llfths.  It  hn*  b«en 
shown,  that  when  tlieclietnical  elements  an!  arranged 
in  tbe'inler  nf  ttielr  atomic  wcighli,  in  linen  ufseien, 
Uie  columns  eonuln  elements  remarkably  similar  to 
each  other.  II  tlie  piano-keys  be  arranipHl  In  llius 
of  twelve,  tlic  columns  give  uelares;  but  nothlii);  le 
developed  from  a  similar  arrang«nieni  of  ihe  chemi- 
cal elemeul*.  The  ^neral  conclusion  was  reached, 
iliac  there  is  no  deep  •igniOcaiice  In  the  coincidence 
of  the  number  seren  In  the  diatonic  scale  and  In  Uie 
cliemicd  unmiia.  - — Mr.  Henry  Farjuliar  Iheri  rw- 
vlewed  the  theorstical  dKcuislon  in  Professor  Tail's 
arllclo  on  mechanics.  In  the  Kncyclopaedta  Brltan- 
nica.  diftMntlng  from  several  ot  bis  peaitlons. 


NOTES  AND  NEWS. 

Thk  •circular*'  of  Johns  nupkinv  university  now 
iipliear  m  fmqnenlly,  and  wiili  such  varied  and  valii- 
nble  conteaU,  that  ttiey  ni.ty  alrc»ly  be  looked  upoa 
as  among  tbe  most  iiii|>i>rt.iiit  eontrlhutloi;*  to  leani* 
ing  In  our  country-  This  in  Ibe  luoro  rnmark.ibln  aa 
no  leea  tlian  live  important  serial  publicutious  ar« 
laaned  uiKl«r  tbe  aasplors  of  the  univcniiy.  and  in 
tori^  meaMve  are  ilevalcd  to  contributions  fmni  it* 
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metnben.    BiUimore  hn-i  tlim  lalccii  hi  pince  na  one 

nltlie  h'Sding  cciitTi'i  ol  RclcTicn  niii]  ItviriiliiK  In  our 

cMiniry,  wid  biiln  fair  »o(in  ii>  uuiMriii  i>lili>r  ci'uiiv» 
In  lliii  n>nown  wlik-li  mtiM  tutlow.  Tin;  i-in-iilar  (or 
Ajiril  foltou'i  biirU  nftt-r  tliiii  ot  Uiiti-li:  ami  u'l-  no- 
ticv  in  jl  •  number  of  infiT>4LlnK  tarU.  wiT.li  nh»ln>cti( 
of  vnlunbk  p>tper«  wtikli  iiitu  »u  iuti^-lit  itilu  l\ir. 
tuWileeuia)  il«li^li[it  and  activiiU'i  Burrutindiniit  Llie 
irouu):  uiiimnitf.  Dr.  Broflks  slvm  an  niilJiiW!  of 
Ibc  wurk  of  tlic  Clicsafi«nkp  mxjUiiilonl  l.iboi'alArjr. 
from  iU  bcj^nnlnK  "'x  ynare  nifi,  ilwf(li])i;  i'*iioi;ia.lly 
)i|Kin  li*  »prvku  111  slitilyiiii:  llii.-  |)rr>|in^a[ii)[i  <tt  Itie 
tiyUer.  TIip  k-i-tiirt-  of  Dr.  Murliti  on  modern  pbyti- 
ological  labDrittorics,  aihI  tlu'  accimii  »f  tlial  Inlrlf 
construi:lril  tor  the  uiiitnnilv,  luv  rvpririlnil  from 
Setnee,  Kevivi/K  or  aiiitiyix-s  u(  ImultB  jiubltsliol  by 
lliB  oJBcers  ii(  Ijie  univeriiij*,  nnd  nlalrn.!!*  of  papers 
in  plillolcigy.  lilitoTY.  m.iilicmitlb'ft.i'i'l  oihor  bntiirtics 
<if  yclRnn-,  till  up  a  iHrgi-  piiri  of  tli<MJuuib>>r.  W'<  •>b. 
*erTp  (tiAL  an  iiltcinpl  in  it>  be  iniwlv  I"  t-'unslruct  a 
map  lit  tliv  n^gloii  iiboiii  Raltlinoii!,  Inctuillns  nlHitit 
i^s  biuulrcJ  »qnar<T  inllet.  im  lljo  »ta.]»  nl  tn->  inrliv* 
to  a.  mile,  hiiAod  iiialiil}*  on  wurh  alrt-aily  i-Svclcd  by 
tlie  U.S.  cr>us|.«urvi>,v. 

—  Atiijr  thv  U.  S.  fiHli-comiiilsMiKi  it^amer  Alba- 
troM  left  A*ii'i"*!>11-  April  %  n  Imp  of  iiouncllii^i  vru 
Btart«il  tor  Old  PniriaDnrc  Ii'IiiikI,  ahout  M>l  inlki 
dlttant.  Call*  wer«  iriuilu  iii  !ii(«rrHb  r>f  [rom  ten 
to  twcniy-die  milB^  Starling-  wUb  TOT  fnlliunu.  17 
tnilo*  trwm  AapiHwnll,  Ihc  vuler  ■hoalcil  to  (ill 
fallioin*  at  ^  tnllr*.  rnach<-il  [he  inaxiniiim,  I.WX.I 
fftthoou,  IT  mile*  from  port,  auil  ib<>[j  (ilio^i.-il  i-mil- 
■uUy  to  8S9  raUicDU  cIom  to  tbu  reel  off  Old  Provi- 
ilcn<;«. 

On  leaving  Catallna  hnrbcir,  on  Old  ProvldcTiCC 
IilBRil.  April  I),  the  AlbnlTOH  Inlil  h  course  for  it 
donUfnl  bank  IOC  <1ialniLt.  in  lalitude  It^  53'  nortli, 
longitude  S0°  2iy  wmI.  »oun<tinB  at  inlmnli  of 
aboul  oluTcn  inllcn.  'I'bn  vaiev  iriertTA^.'il  ttratliially 
In  dApth  lo  1,131  (albouiH  on  lh>^  rt-pnrled  b^ink, 
wh«r«  It  was  tuppo5vd  to  break  nl  ilnit'JL  The  iput 
oru  enrefully  loratcd  by  ail ronom leal  nbtervntlnns. 
After  cm»i[ig  a  bank  lying  between  TliimilerH  knoll 
and  [tniatind  bank.  :i  eunrae  vrax  Uiii  nurlb-weal  for 
a  wlj[l»  Diarkol  on  liydrographle-offlci-  cbirt  Xo.  3DI 
itt  bOitivle  1S°30'  nnnli,  lon^iinle  ^u  Hi  weil.  Th<^ 
depth  si^onlly  decr^-at^it  u>  !)'.'>}  falh'^ni*,  75  mtkn 
rromThnndervkuull.tli^u  HOddenly  iuvreaii^il  lo^t.lltS 
lalbuins  at  105  miles.  Thli  umi  (lie  );renieai  depth 
f-niul  in  the  Caribbean,  an<I  the  uriiindlni;  wn«  made 
under  od^nw  cirruiiutanceK,  On  tbe  llr't  trial.  l\n< 
»tmy  lliii^  pitrled.afteniuinetliiagUTer^lOliilbunis  bxJ 
mil  oul,  ^lle  >.)iiiuHng-rod,  waI*r-bolUe,  niid  ihoi  being 
lotl.  It  U  dlffloTlIt  lo  eKplahl  thin  acdileni,  uiileu  It 
liitiiboatlr1biit«id  tos  sh.irk  or  aoiuo other  ItMi ;  ^  ibe 
•train  on  It  al  tlie  time  did  iiol  «qu>l  oue-lenlb  of  it« 
tensile  Mrniiglb.  On  the  (ccoiid  attiimpt,  all  tlio  wire 
wn>  run  oti  (bo  rael  •rltbinit  reaching  bottom;  and 
lb«  vhol  had  to  b«  reeled  in.  more  ulte  Mlded,  and 
linally  tli«  wiandinft  takrn.  The  bollum  was  a  light 
yellow  ooxr,  irilh  a  trace  only  of  (oramlnifera. 

The  ciirrniiu,  whirh  had  been  light  nine*  kavtng 
Old  ProvUence,  now  b«caiii«  strung  itnd  Imgiilar. 


On  Twicblng  tli«  ponltion  auipieil  tu  Uie  vtf^a,  08 
mil«  from  the  deep  iqundlns  obuve  menliuncd.  a 
uiiinding  WW  taken  In  ^^'''.fll  (alhoiiiL  Wlille  makliiz 
(}>!«  difitance,  ai:d  raklnu  tHU  intermcdUIe  sound- 
lugB.  the  vcMel  was  bu  beiL-I  by  sliwiig  mid  vimtic 
curreuta,  that  it  vmt  only  br  locating  eaeb  potiiinn 
aatronomtcally  tbal  It  could  Iw  kept  anywlicrc^  itaar 
the  dealn^d  locillty.  If  iliese  current*  have  been 
encomili^red  by  other  na>ii:alurs,  wbu  were  sleerlni; 
a  eounc  wlibnnt  taking  honily  obienation.i,  a  T<-r; 
brief  p4irlnil  w»iild  lie  re>]iilr<id  tn  tnkr  lh«i)  aiilficEetit- 
ly  out  of  ILeIr  reekonini:  lu  arcuiint,  not  only  for 
the  vigiu  meiitionu'l,  hut  ilie  (ontiding*  of  n.B.U.S. 
Phoirlie  and  Itoiarlo  to  lb<-  t-ailwani  nf  MIotrrliKO 
bank,  which  was  lif.«ll,  >lotibt1i>ts  n-jmrled  In  a  niul- 
tituile  •.•[  [Kin'tloiiti  before  il  uas  litiully  lot-'aled  no 
the  cbaria  ni  Ichduy.  From  thU  point,  ilip  Alb«tr«ai 
sailed  for  Key  lV«il  by  wajT  at  Cajic  San  AnUMito, 
rfftehiiij;  |n>ri,  April  Ifi. 

^Thc  annual  leMioii  of  the  .American  oriental  no- 
clely  nai.  held  In  llu«l<jti.  May  7.  !>itice  the  last  nieel- 
lu^.  the  tociely  baa  loit  by  il«*lb  an  unumially  lar^ 
number  of  il»  members ;  tt«  preildeni.  Hon.  S.  WtlU 
Wllllamii,  and  Dr.  Kra  .\bhnl.  Iirin[;;tm(hni{  tho  nuni- 
lier.  Dr.  Ablmi,  who  resijineil  hi'  oUlw  two  or  Ibrre 
yenrR  a^.  hiid  »erved  tlie  aiiciely  sm  reeording  seere 
lary  (or  more  than  thirty  yean.  Tender  and  appwpri- 
ate  trlbiitn  were  paid  to  the  incniory  iv(  both  of  Ihce 
men;  Ui»  former  iiavliig  been  the  forenm*!  diiii«se, 
and  the  bitter  the  foremost  blbllea).  Mholarof  Ameri- 
ca. In  the  cieciion  of  oAoeri.  l'rofc»«or  Wliituey  al 
Now  Hainn  wm.  ebnuen  |>ceild«nt.  ajid  I'rofeiuior 
LaiiinatioICanibiidKe, ci>rr«)ipi<iidinxsecrvlary.  Bat- 
llinore  iras  leieeted  as  the  place  tor  the  next  ineetin^ 

NIn«  iiapers  were  pre.*iMili-il  to  the  noeleiy,  fonr  uf 
whlehdlictiued Sanikril loplr*.  Prof.f!.  K.  I.^inm-in 
face  an  iieconni  iif  Pn^l.tpCliniidrA  Koy'n  enietpHie 
ill  turninhiii);  gmtniloiu  edition*  and  lRtii)ilali'.>n*  of 
the  ancient  Hindu  claulea,  noticed  elwwliere  In  oar 
iiotcG.  He  alio  read  a  paper  on  one  of  the  npiirloD* 
»tfini-i»o[ihe  lUgVed.!  (10,  IS,  14).  llliuiiraUnicby  n>- 
inarki  on  the  itaniA  Ibe  subject  of  Veilic  criliciMn, 
I'rofeiior  John  Aicryof  Briiii>wl«k,  Me.,  presi-nted 
a  paper  on  the  iinauninenlcd  rrrb^ortn*  In  the  Kl; 
Ved*andlhc  AthsrvaVnla,  Piofe>aorW1iliiiey,«1io 
rend  u  paper  on  the  aiudyof  SanKkrll  rernia  Ibai  of  the 
Hindu  gnintmadnns,  Minwrd  that  a  atudy  of  ibc  l!i- 
eratnro  llaoK  l«  the  wily  proper  way  to  le-ani  San- 
skrit.  Ho  gave  many  llhuirulloiiA  of  the  arlllMal  and 
arbitrary  character  of  the  graroman. 

Prof.  I.  H.  Hall  nl  Phllailclplila  gar«  aomo  nolo 
on  a  C'ppos  from  Tardus,  now  in  ibo  I'ninn  theoltisl- 
cal  Mmhiary  at  New  Vork.  bearing  a  Greek  inaertp- 
tlnn.  He  polnteil  out  ttial  the  name  PmdI,  whi^ 
oct-nr*  in  the  liiicrlpllon,  cannot,  ai  liaa  been  nip- 
posed,  ho  thai  of  the  ureal  a]HMtlc.  ProfMsor  tlall 
read  a  neeoiid  pa|)«r  on  a  Sbapira  roll  In  I'hltadelpltla. 
He  Uilnki  that  no  part  of  thU  Hebrew  doctuucnt  cau 
be  older  than  the  lail  eentary,  while  p«rt  of  It  poari- 
bly  belontrs  to  Hie  imtoni  centnry.  Th«  rMDarkaMt 
(ai^t  about  il  n,  that  >□  ap?  of  iniwn  than  a  tbonMBd 
yean  hat  been  nuigncd  to  it.  wtiicb  wouM  nakc  U 
tbo  otdeat  known  Hebrew  mantucript.    Thtt  craat 
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oiiiiqiiiir  li  luiipDitril  liy  a  Iciter  tiv>ii)  ilie  col#bral«>l 
Tlx'lionil'irf.  It,  H|)|)i>;ir3  IhaC  tli«  l;iic  Mr.  Sliapira, 
»o  iK'leil  (or  his  Jealinipi  in  antl<|uill«»,  pAltncil  off  on 
»iiiue  loo  crfiluloiiii  putPhwer  llin  PlillnildplilA  rail, 
aiding' himiult  in  iIip  frnuil  liy  n  li'ttfr  wlilrli  Tiicb- 
tiidorf  liml  lniirnil<^(l  lo  utiply  to  two  vllier  roll*. 
Profcuor  Hall  gavu.  ^iIko.  Bum«  uolu  on  Cyprfrite  iiv- 
ecriplioii4  in  ilie  Nt-w-Tork  mciropolluut  museum. 

A  paper  was  tvad  Irtna  PnuJitfinl  W.  A.  P.  Martin 
of  Pcklns.  on  tli«  noriliem  b&rlMiriaua  \u  Aiici«nl 
Clilnn.  Dr.  CaH  In^liiuinu  of  Hambur];  n>ad  a  papvr 
oti  tlia  rslaiioii  of  n  to  n/i  in  pmio- Babylon  I  an  |Siim< 
«ro-Aklui<linii).  TlK^fartlhnt  ii  iiioii«  of  tbcillalceu 
oomMiiondi  to  »H  In  tbe  »tlier,  tlm  rvailer  aecijiiDteil 
farl>7  Che  tiUl  of  ttii!  tran*iLiuiial  antiiid)  /  and  r,  xiiil 
lin  flililiii.'Vil  Kupporl  for  liU  view  botli  frimi  Idilo- 
EiHM|)eaii  and  from  SniiiUi?  ([ramni»r.  Prof.  D.  G. 
Lyon  of  CambrliiC''  luaily  rtiiuurlto  on  ninie  reecni 
Asayrlon  piiMicuii<ji»,  m^ntiuiiing  lit*  own  ' Kfll- 
fchrfftttxte  Sartrtn's.'  Delii*ich'»  "Tlic  flcliTr*  Iwi- 
iriuisr  »ll!w^^<l  In  ihp  llglit  of  AnjTlnii  rwenir.li." 
Haupl'i '  liailiahylMtiiicUi-  .ViiiimJi-jiOB,'  Slr.i*niinl<T'» 
'  Alpha'iftlichet  verttUhaim.'  and  U«xulU  aiiil  Ilaro- 
tncl'*  ■  Zflttchri/l  fnr  ktlliiel^ff{foritchuiiff  vni  ver- 

uandlr  ttebtcU.' 

—  QuinllnoSoIla,  rhp  Italian  stalfninan and Kai^anl, 
wlio  illeit  at  KlelU.  Man-L  14,  and  was  biirini  at 
Oropft,  waa  born  at  Mosso,  tivar  liirlla  iPkiuonl), 
Julf  7,  ISn. HDiI  «ai nnincd '  the llfib.'  iii lioldlng  tluit 
number  In  a  family  of  alxlcrn  cblMrrn.  HI*  fntlicr 
»-■■  a  wealthy  woollen  iiiiUKitactiircr,  imil  li«  w*» 
rducaicd  a»  a  iiLiiiin]j;-«n^iii(vr  at  tlit;  lii'bool  of  nUOM 
in  Paris.  Uii  icicrnilllc  worki,  nllhoiigb  f«ir.  are  all 
mnarkablc  for  llicir  acciirnry  .tnd  n<:uti:nc»(  of 
nhwrvalion,  slioirinj:  llie  truv  spirit  ol  orlgiual  re- 
t^attii.  From  ISl"  to  1801  he  piiblitbcd  «tm»1 
iiMunoinoncrriitallngraphy,  — '  Hulir-formc  crUlalUne 
ill  oicKiii  mii  Ji  filaUiiD  r  <fW  b>if«  lulamwiltn''.'  and 
'iyuUt/'TintcrUl'illinedlaUunittiUderlvatidaWam- 
ntunjoea : '  lulcr.  tno  important  geological  and  te«h- 
nlcnl  df-iniptlona  of  IIic  vflltoy  of  DlcUa  and  Ibo 
mlnlni:  inilusI.iT  of  tlic  Iilaiiil  of  Sardinia,  aiid  aJsn 
Ills  '  L^iiunJ  dj  triataltoi/rvflti.' 

Selli  wai  ono  of  tlic  lliree  founder*  of  tho  '  Club 
alpino  Italiitno,'  Oclobor.  lS>t.'!,  and  II*  prn>ldcnt  at 
titf  time  i>f  Iii«  ileatli.  On  Ibv  ITtb  of  July,  l&Vi,  [n 
L-ompany  wiili  bis  lifelong  friend.  Felice  Giordano. 
dirwlorof  the  geological  •tirvtv  of  Italy.  Sella  iindcr- 
tonk  thcellmblniot  \i,t  MMt>'rliorn  (S.viflo  or  CVrvIn ) 
from  the  lullan  side.  Hlarliii):  tioin  Breuil  In  tbe  Val 
Touruiaiii-be.  .\ftcr  an  iiiiiucfeiiiful  attiinpt,  lliey 
reacbed  the  mmtnit  only  tbrcf  dayt  after  llic  (cele- 
brated urmilflii  of  WliycniH^r  and  Ills  unforlnnaln 
eoRi|>aiili>ns.  As  prcaidenl  of  tli«'  I{«ul«  accademla 
del  linwi  of  Iloni*.  be  nMUodcllcd  entirely  thi*  old 
Mknitile  instiluilon,  which  wiu  remoToi)  in  Jannnry 
Inat  to  lh<!  celnbniteil  (laNii'i'  Corninl.  lie  w.i*  alio 
pr*ald«ni  ol  tbe  Iiilariialiuual  ^ceotoifkat  coiinress  »t 
BoioKua,  1661:  eorresponding  membu  uf  the  Instil ut 
of  France:  and  foreign  member  nt  the;  Uoologlcnl 
■oclcty  of  London. 

.\*  a  Ktaiemrinii,  Sella  ranli«d  anonjt  ll>e  first.  Ue 
was  thrice  («crelary  uf  Ibe  treaaary,  and  cbivf  of  the 


coustllulionat partf of lh«Ti);1ii.  On bi« fint appoliit- 
tneut  to  ilie  treMtiTy,  tn  March,  ISOS,  he  found  Italy 
on  tbe  tcrg*  <if  the  grvatul  nnanelal  dlUcultlei,  If 
not  of  a  c>eB4tra|>li«:  but,  lij  liis  icood  rowaiKiDntil, 
In  lest  Iban  t«n  yvars  be  mtored  lliei  Ilaliaii  ex- 
cliequcr  lo  a  nurmal  (.'uiiditivn.  Inlanced  thir  eK)<en*es 
with  the  receipts,  and  lia«  been  justly  called,  by  the 
pmaidnnl  or  sponknr  of  tlin  hoiif  of  rcpn'senutlTcs, 
the  '  Sahatw  -M  I'imiirt  iT Italian'  The  *  t'ltin'rii  del 
dfpatal! '  biLS  appropriated '  lOO.iWO  'ire,  per  un  niunu- 
mcnl'i alia  rnrmoTUi  cU  Qulntinti  SrlUt'  to  be  ervcied 
In  (inntnf  tlie  troaaury  (MintiOrria  ittUn  finaiat)  at 
Komc. 

—  Proiop  Omndm  Roy  h  a  vcallby  gentleman  of 
Bengal,  who  baa  rollrrd  frocn  btulnnu,  and  l*  devot- 
tiin  hU  Iclsnre  to  tlM  trork  of  Ibe  Bbaial  Karyalya. 
TLis  is  an  organizatioo  toiueirbat  similar  to  ibe 
American  tract  society,  bat  witJi  a  strangely  different 
puri>ose.  It  Is  an  Insillutlon  for  tlie  ptinting  anil 
gralnllon*  dlslllbilJloii  "f  Uw  claMlCA  of  India;  tlio 
Maha-libiifAla,  llie  [lamny^nn.  and  Die  Hariiansa 
being  llio  works  lirst  diotcn.  Alreaily  IS.TSt.SOO 
printed  fonni  haTe  hi^en  eratnlionsly  dlttTlbnied,  or 
are  In  conn^e  nt  -li-trHiuUi'M.  Such  a  snriirlsinic 
reftutl  of  we'll-difMcIcd  and  truly  patriotic  E<<al  de- 
ieiT^»  to  be  mentioned  and  reeogniwd  by  all  wlio 
are  Inlnrcslni  In  tbe  Novation  and  enllgblenment  ot 
India,  and Mpeclally  by  SaiL^krlLHludentt  in  America, 
For  Chundra  Boy  is  natv  utiilcrtaliing  the  pubtioalion 
of  an  English  prose  tranilatlon  of  tile  Midiii-bhaialtL 
in  an  <>dlIloii  of  iwf  Im  hnndred  and  flfly  copies,  in  o 
lin  (tdred  and  fifty  of  wblcli,  according  to  tbe  lO^ierous 
and  wide-rcaebing  plan*  of  Mr,  Roy.  aiw  int<?nded 
for  the  scholars  of  Eun>|H!  and  Amerlcn.  Sanskrit 
»e)iolar*,  Iherrfnrc-,  who  d'slre  lo  liavq  tb«lr  names 
placiHl  on  the  frM  list,  loay  forward  (heir  addresses 
lo  the  pubtlslier,  No.  SOT  Upper  Cbltpore  road. 
<:a1cutta,  RrliUh  India. 

—  Tit.  Hupfncr  and  a  young  scienlllic  coinpiuiiun 
will  sliortly  ilart.  lor  fliamboland  and  the  liiterlor 
of  Africa  to  e.iploiv  for  Ibe  Bremen  u'>))irA)>Iiicnl 
society.  They  ham  been  siipiilied  nilb  insl  rumen  is 
for  .-iBironomlcBl  obserration*  by  a  inemlier  of  ibe 
s.iololy:  In  return,  Iticy  will  inid  bonie  perioilicai 
rfiH)!!!  of  their  [irosrcw,  and  ctutrl*  ol  ihe  dlslrlet 
•"X|>lf>red.  Tlie  same  society  is  iciiiliiiu  an  cxp«di' 
tioii  to  Boiiln  Inland.  South  Japan,  to  InTvstigute 
Its  geography  and  natural  blsiorj-. 

—  At  ElOimeem.  a  large  provincial  town  of  irpper 
Egypt,  aitualc  almiit  lialfway  between  .Vsatont  and 
TliPbes,  ProfBMor  .Maspeni,  reiiirning  from  bin  an- 
nual trip  of  inspection  up  ibe  Kile,  has  juit  found, 
according  to  JIToiure,  a  bltbeno  inidiicoTered  and 
nnplnndcrrd  necropolis  of  iiumenM^  eiienl.  As  far 
AS  bas  b«an  jtt  asrvrtaSnnd,  tlix  nf^mpotls  date* 
from  tJie  Ptolemaic  period  :  but.  as  ibe  uurk  of  ex- 
ploration proceeds,  it  will  probably  be  found  that  it 
ci'iilaliis  morv  aDclenl  ijiiarleri.  The  riches  of  ilil* 
new  burial-field  would  ineanwbtle  seatn  to  bo  almon 
inuihaustible.  Five  great  toinbs  or  catacombs,  al- 
ready opened.  haTc  yielded  a  bundrvd  and  twenty 
luuiumies ;  and,  wlilitn  llic  short  space  of  three  buars. 
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Profviaar  Untgi^i'i)  TeriQed  ihi-  «)tci  at  over  a  lian- 
dred  nion-  *liniUr  cAtni^nmbii,  nil  iilMoIiitcly  liiUu-t. 
Th4<  iifTtOfintU  of  Ekliniccni,  at  a  roiigli  ■■Mininli'. 
cannot  coiiUlii  fewer  lb»ti  tivi'  ur  sii  ihOTisind 
vmbalnml  <lca«1.  Of  tliiiw,  perliaps  iiul  mvre  tlinii 
tsciily  per  rent  icill  turn  out  to  be  of  orcbootoglcnl 
or  hlnoilml  value :  hat  tbi>  liarrctt  of  iiii|ijrl,  )nwctt, 
and  Otbrr  fonvnl  trMisures,  cinuot  fall  to  be  of  itn- 
pr«fe(lnii<sl  exl«nl.  Ektiin«eui  ii  thvuiciunt  Khoiu- 
nU.  ~  tbe  ranopc^taof  IIi«Grr<ekx.  Its  nrdillpclural 
rcinalii*  ara  InalcDlflcani. 

—  Tbo  AI«K,  the.  itore-shlii  o(  Iho  Grteljr  M^let 
rxpi'illilOQ,  ami  ili«  lagi  at  the  ve*«eU  li>  sail,  left  Nrir 
York.  Uay  lA.  Th*  UcarMileiJ  from  Nl-w  Vrtrk  uri 
t>i«  :i4lli  of  April,  anil  reached  5i.  Jvliirii,  Uay  2: 
irlilk  tim  TlietlK.  the  llRs-iihlii  at  tlic  fleet,  Mul  sup- 
po«i->l  In  lie  111©  *t«nclic*t  of  tli#  llir#i>,  inilcit  from 
Neu  Yurk  on  tliHl  day,  anit  roartieil  St.  John's  on 
the  9th.  Evvry  Ihliig  thai  cuiilil  h«  tusirMlcil  in  Ihe 
way  of  iHiiilpment  hai  been  done  torilie  party,  niiij  11 
i»  to  be  Iiop«i]  that.  Oif  pluck  and  ill»ripllna  of  Iho 
ptrirmiKi  will  atojir  for  llielr  lack  of  •xpenvncp. 

—  Tli«  »iibjeet  of  the  tJii^iU  for  the  annuiil  Walker 
prixa  of  tli«  BoMoii  roclcty  uf  n.'kinnil  hUlory,  lhl> 
ywr,  was  '  Thu  Ufv-hltlury  of  any  animal  or  plftul.' 
Two  «<M]Fa  onty  werv  DCfere<l  in  competition,  and 
the  drat  prite  only  wat  airanlisl ;  tht*  w»i  gained  by 
Mr,  Albert  Tl.  Tiiiil«,  of  t1i«  IlarvanI  meilical  «chonl, 
Boston,  for  a  aliiily  of  tli«  cnihryoto^  of  Luiialla 
burot.  with  uninerwis  llluiiratioiu. 

Prof.  A.  K.  VCTtill  lia«  in  pww  >  rery  Iinport*m 
paper  I'alitlvij  Seooail  oataloKiie  of  Molluwa  recently 
oflilccl  to  the  fauna  of  tbR  NeK-'I'.ni;lanil  co^it  and 
adjacent  pnrtii  nl  ilir-  AlUnllc,  tv>n»i»lliis  malulrof 
tlMp-«ea  ■pfciCD.  with  noieu  on  oIIivh-*  prei'loiuly 
repurtcd.  Tlie^e  are  chiefly  dcritHl  (roin  IhK  dr«di!- 
Iii^  of  tliu  riih-oimniluion,  ore  well  iliiuiiated,  and 
workoil  up  In  tim  (nil  and  rarrfnl  mannnr  charactrr- 
iMic  of  th<-  aiiibor.  It  appear*  in  ILo  Transact  lmi» 
o(  the  Connecticut  academy  of  icicutHH,  und  it  tlliit- 
tr»t«d  by  Rincrtoii. 

—  The  aniiuul  report  of  Ilie  toiilogic-al  g^inletis  o( 
Cincinnati  tUitea  that  nver  eight  hundred  antinali 
ar«  on  cihibltlnii,  and  Ibat  a  hiindnril  and  Iwonty- 
«eT«n  mwTv  hned  in  Ihu  ganleiu  Ian  year,  includiiiji  • 
Eriidy  briir.  The  uoai  noteworthy  addition  durins 
the  yc»  WB>  tlial  of  a  young  h'Ippopotainuii.  whlr.h 
prombes  to  hecom*  the  main  fwilurc  of  the  rollrcLlon. 
Seuif  tventy-eifht  thouatuid  doll»ri  were  received 
from  viiitor*'  feeo, 

—  The  addilioni  tolhe  Americau  muieuin  of  natu- 
ral hi*tory  in  Sen-  Vorl:  accm  not  to  ham  b«cn  no 
nnmarout  or  ImpottanI  Inat  year  aa  to  prvrjom  jeari- 
The  uiiMum  haa,  howaT«ir,  rec«iTtd  iu  OrM  be^iUMl 
(Ave  Diousand  dullan,  from  Mr.  W.  E.  Dodge),  and 
make*  It  the  occkalon  to  citalillali  a  permanent  CO- 
downiTOt-fnnd.  The  abaoncc  nt  riich  a  fund,  and 
tlw  abaolnla  d*pctid«ttc«  of  this  Due  luuieum  upon 
kiiuiwl  MbKriptLona  and  stxnl*.  have  been  very 
weak  polnti  tn  Ita  or^sanlutloM,  and  have  (Mlaiu)y 


lUaturbod  iia  uientilic  frkmU.    Th«y  will  not  ba^ 
isllalin)  uniU  It  is  pcnnacenlly  endowed, 

—  The  Xcw-Vork  antUropologieal  EKK-kay  «m  Of- 
gani/ed  Dec.  2S,  IS&t,  the  aim  of  which  is  tu  proae- 
cutn  rvffjtnim  lit  iha  adSDM*  of  anUiropalogy  awl  j 
ptyuJioloiiy.  1 

—  In  tliP  (liW  /lu/IcKnof  tlieKacntal  hUtory  j>ocleiy 
of  New  ilrnii-iwlck.  jtul  IsHUed.  Mr.  O.  K.  Matlluiw 
dcjcrlbn  In  >lRlall  the  dlaeoTery  and  exaiuinalion,  by 
a  ttnall  inmnM^r  parly  bcloBgliig  lo  the  u>ciety.  of  a 
Tlllaio  of  tli*»toiie  SB*,  at  Bocabrc,  on  PnuMmaquod- 
ily  Bay.    Indicntion*  of  the  former  nlte  •>f  otit  thirty 
hut»  wen.-  recngnjwc},  each  of  dmilar  form.  Imi-det*! 
by  a  ralMd  nlgr  »f  gravel,  nnd   lurmiimled  by  the 
sheila  of  akIIclK'ii-mlddeD.    A  plan  of  the  village,  and 
a  aeclion  of  on<^  of  Ihu  luure  typical  hul-botloma,  la 
(Ciren.  together  «ilh  il«criplion»  o(  the  various  aril- 
elei— Inrlndlns  Itnplemenltof  «one,  bane,  and  ivorT. 
a*  well  u  iwiitery  —  fonnit  In  and  armind  thrtn;  and  j 
various  m net neti in'  an-  drawn  ■•  lo  the^r  antl<iulty, 
and  the  habits.  foiKl.  an'lelhnic  rrliilioiiH  of  tlicir  for- 1 
mer  po«i(vu,oni.    The  lltilleUu  atto  rontuiiu  u  reporvj 
of  the  br>laiilcal  commtitv,  giving  a  lltt  of  over  Rli;b- 
ly  KlH^('ie^  (Int  found  hi  tli«  |>roTlnce  diirini:  lh«  lait  < 
;*ear.  •iiid  of  wllich  one  (Omilhupns  totrpioides  L.) 
It  prohubty  new  to  .\mi^rlea;  and  a  lUt.  the  (iritau- 
Ihcnllc  nni'  yet  publltlied,  of  Xevr-Bruiinwlrk  mam- 
tnalv,  by  M.  Cljarnlwrlaln.     It  likchidra  fony-threr 
tetrfuirial,  and  Cvc  marine  ftjieclM.      Il  is  nollotil,  j 
tliat,  while  the  imntlHir  arid  wolf  bare  nearly  or  quit*  i 
dl*appe-iir''i),  Iho  VlrglnU  di'ir  (Carlaeun  virgin tantU).  { 
lliouuh  ilill  ii'il  omnioii,  i*  iiicrMisiri|(. 

—  Tli«  Ncir-Bnm snick  1i-i:<-Utiin<,  al  its  Iaf4 
acBioii,  apiiropriated  two  hniidrvd  dotlarn  toward* 
tlie  ntiiatanec  vl  ibe  Natitriil  hitlory  society  of  the 
provlnco.  This  I»  the  Bnl  recognition  of  the  claim*  ' 
of  the  society  upon  the  pnMlcfor  Mipport,  and  will 
be  of  much  a^fvic*  In  b*'tphiB  lo  ilefray  the  con  uf  | 
publieuliori  of  their  bullelina. 

—  Mr.  G.  F.  Malthew,  whose  elahoralo  artleleonj 
ili«  I'anido^lcles  of  the  &t.  John  Rtmip  U  cnntatBMl| 
In  the  n-cently  piihlUhed  Tnuiaactlonii  of  ilie  Royall 
nociely  rif  Canada,  lia«  In  pre|>aratIon,  and  will  pre-  { 
sent  at  tlic  next  nieelhig  of  the  society  (May  Sai,  i 
■linllar  article  on  the  Conoeoryphldaa  of  Uie  aaav  { 
gn.u|>, 

—  llie  CalltomU  academy  of  iclawra  ha*  c«>n- 
mtiiLced  1li«  iMUc  of  a  new  puMlcitlloit.  •'.tMcd  Balle- 
tin.  appareiiUy  to  n'place  Ihe  foniiM'  Proceeding. 
The  paper*  In  thi*  llrat  namber  are  cla»lfleil  uwUr 
zn.ilosy,  botanic  aocUon,  intcro*eople  aectJon,  aaina- 
omy,  and  mineralogy,  and  are  raottly  i«t)-  brief  and 
descriptive  In  character. 

—  TIm  Calcutta  tCnfflMman  annotiiMW*  oimkIiv 
Iniportaiit  result  in  the  inT«»tlg»lIon  of  the  cansea  of 
tJiolara.  Dr.Vlncant  lilcbarda,  civil  surpon  of  Ooa- 
lando,  ha*  anccaednd  In  doing  wliai  tbe  UemancoiM- 
misslon  have  hllherlo  tailed  to  a«eampliah :  he  hat 
produced  the  diieaie  artlllcially.  The  aubjocts  of  hb 
•ixpcrtmciit  wen!  pig*;  aitd.  after  many  irlalA,  he  codi- 
mnnkaled  to  om>  of  iliem  what  appasi-i  lo  liav<>  I 
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grnulnc  cholern.  Ihc  .tnlmal  having  iIIih)  within 
three  lioiire  utttr  (tie  cliol«ni-pol40ii  bul  b««n  tdmln- 
Ideivd. 

— M.  Huicnr  And  h  In  eotlatoratftirt  have  uuiounecd 
(«  iliu  French  Ncaileai)  tb&l  tliej  can  Knder  All  d<^ 
■biolutvly  prouf  ngahiat  th«  effeots  of  i&bieti  by  In- 
oculation, linncvcr  the  virus  miiy  be  ndiaiiiiBti^ml. 

—  UixIft  thv  lientltiij: '  Exivililtons  Id  the  Kongo 

fVgioii,'  the  Franlrfarter  teltiin;/  HIDti-s.  that.  UCOril- 
inj;  to  Infonnatlnii  oblalnoil  ftum  a  Hell-lnformud 
source,  l>r.  Hhu.ivkiic  at  Kn»li!,  ami  Dr.  Paiill  of 
Bruiiiwiok.  HrrlvMl.  *l  the  curl  of  F«t>niiiry,  at 
Madolrn.  where  they  luel  Dr.  Chavamie  of  Vienna. 
Tbo  ihrpc  travclicts  were  lo  proc«Ml  nliniMt  iiiime- 
iliat^Ir  r«  Afrli'a.  Pauoiaiii  nml  I'aiili,  wlio  nre 
travelling  at  their  own  (^ipeii^e,  {iruiHikVil  tc  [xrii- 
eiratc  the  iiileriur  from  Ihe  Cainerouci  ilelu  oii  IhL' 
«oast  ol  GniavA.  Dr.  Chtvannc.  wlio  n-ai  to  be 
Jolri«il  Hi  Miulfirn  by  [Jr.  Linlgraf  at  Ilniinolil,  U,  It  li 
•tal«cl.  directly  « 111 ]iluy<Hl  by  th«  hluHuf  the  ItelsliDi. 
He  has  been  coiiiniia!iioii(.>d  lo  trsce  Ihe  ri'iile  for  « 
narn>w.gBuac  rallirny  to  connect  ibc  const  with  Leo- 
poldville  and  Stanley  I'nol.  lli^  iiilcnilnl  to  proceed 
directly  froiu  Mwlelrn  lu  lUniuia.  nml  lake  an  Ibn 
point  of  deparlur«  fur  his  expeditiiTi,  "  the'  mouth  of 
aMiiall  river  •ilii«liMl  about  .V^  mmtli  latilii<le,"  Uav- 
iiiE  c<>ni|ilstcd  t)i<;  nirrf^y  for  the  rolinny,  he  Is  to 
ptuceFit  iu  It  north  and  norlh-en»t  direction,  to  eaploro 
the  course  of  Uie  Uiver  Uelle;  the  ohjucl  uf  IhU  «»- 
plorailon  being  ilie  ciUibtlihnient  of  n  connection  be- 
VtrteH  Ihr  Kongo  and  the  Nile.,  The  country  iltunled 
lo  lh»  touth  of  tti«  Konipi  1»  to  l>e  explored  ac  the 
■Amctbueby  Lletil.WiMiuanti.  al«o  on  account  of  ihe 
king  of  the  Itclgians.  Dr.  Chavatine  was  to  be  joined 
at  Uanana  by  a  hundred  ZaniiborU;  mid  nevcn  hun- 
dred addllioiial  i^nxlharla  tTDnt  awallliii{  Ihi^rn  the 
nrrital  ■>!  ■  ateamer  to  )<e  sent  frvmi  Kiiri^pi*.  fii  uriler 
to  tronsport  it.  under  the  comiiiajid  of  livlfiiaii  and 
English  englneera.  above  the  lalli  uf  the  Upper  Eon- 
go,  to  he  utillxod  In  Dr.  Chavanne'a  exploration. 

—  The  Alhi-narinn  of  March  :S>  Mates  that  Cou- 
dr««u,  J.  Roche,  and  C.  Dcmont  hare  nrrired  at 
Para.  They  will  d*vot*  two  year*  to  the  exploration 
i>f  the  Amaion  baqiii;  payiigc  particular  attentjon  to 
HliIhm|Hi1aBy  and  natural  hitlory.  without  iiej-lecling 
pur«Iy  (ttoKraphleal  and  coinnieivinl  qiieiitioni.  Tliey 
travel  iind«r  thfl  aiitplcca  of  (be  French  inliilitry  and 
■narine. 

—  Dr.  Xalhorit,  of  the  late  Sn-ndlah  oiti>c<Utlon  to 
Greenland,  ha«  jutt  itsu«d  Ms  report  on  ibe  ceology 
of  WnlKBtl  Strait,  near  Dibco  Islnnd.  and  on  llm  at- 
tecupt  of  the  Sofia  lo  reach  Tape  Vorls  in  1SS3, 

— The  fourth  volnnic  of  ilieJIfrfji/rWroMi  CroiiZmd 
bu  appeared,  vrlili  Important  contribuiiona  to  tbn 
knowltnli!^  of  that  r<^lori.  Diunnirr  contribute*  a 
•tndy  of  JacubsbHTu  Fiord,  made  during  th«  wlDt«r 
of  |fiT0~4D.  Another  chapter,  on  Uieglaciervof  North 
Greenland,  U  the  work  of  .Slcenstrup,  nko  alio  re- 
ports on  the  deposits  of  nlckelireroiu  iron  ore,  and 
on  the  geoirnoiT  and  Ke<>graphy  of  a  part  of  North 
Greeulaod.  TIM  book  alto  contains  researvlies  on 
Qui  compositton  of  tiM  nalivc  Irou  of  Oi«oulaud,  by 


Lorennn.  and  aMTOaoanical  poilUoiit  del-'riuliipd  in 
North  Greenland,  by  Steeiaitnip  and  llainiuer.  It  1* 
nt^ll  IIInMratod,  and  eontalni  a  r^tumi.  In  Pmnch,  1)1 
!ttt  eontent*,  by  Piofn>*OT  Johnslrtip.  Tli«  two  suc- 
ceeding volumes  are  in  preM,  and  will  contain  a 
sttidy  of  the  mioeeiie  and  cretaetouii  fc-uJli  of  North 
Grcnnland,  wltban  aecount  at  theexplorallonamnde 
on  the  east  coutt  of  Hint  country  by  ileum  Vsndcl, 
Kunuaun,  and  Holm. 

—  The  ft)y*\  aoclety  of  ('anada  will  hold  its  next 
annual  susaioa  at  Ottawa,  Uaj  SO  and  following 
dayi. 

—  The  work  of  the  Auiiriaii  geological  Innliutc 
has  been  earrled  on,  the  past  year.  li^'SlacbnandT*)- 
lni-,  with  the  lemponiry  co-operation  of  BerwCTlh 
uitd  Jiaruu  Caiuerlaiul«r,  In  ihoo-mral  cbain  of  the 
Tyrol  and  the  easlerninosc  portion  of  the  frontier  of 
Carnltlila;  by  Mojiiiovict.  Blttner.  and  Taeek  In  Ihe 
nortb-wcstem  part  of  Styrla  and  In  llif  revition  of 
tb«  calcareous  Alps  of  Salabutg;  by  Paul  and  (Hills 
In  the  ('arpathlana  of  Oallda;  and  by  Tieiia  and 
Hllber  In  the  other  portion*  of  Gallela.  Von  Hauer 
aud  UoJsiBiivlc'  alHi  ezanilned  the  thermal  spritij-s 
in  Baden  (louth  of  VSenna),  whote  tumpomry  Inlai- 
luilteiiee  had  caused  grave  a|>)ireliensiuni:  and  Mo), 
slanvica  rliiled  Doinia.  UtrU.  and  Trifall,  In  SiitIh, 
wllhrefereocetocoal-dcpotlts.  SlurstndM  tliecoal- 
fonnattoii  of  Tawonny  In  Callela,  wliere  the  ininet 
had  been  iniieh  damaged  by  the  Irruption  u(  Hslor. 
Paul  examined  several  petmleain  dlaiHcii  In  Callclu 
and  North  Hungary,  niid  searelicd  for  coal  and  sail 
>te|>o>ll«  in  tli«  iieljtbborhood  of  I'lida  in  Bosnia, 
where  a  borlnj;.  executed  under  his  direction,  met,  at 
a  depth  of  ninety  luetres,  water  sulinc  enough  to  lie 
uxnI  for  Industrial  purposes.  Il.>hm  investignlrvl 
ih*  glacial  phenomrna  In  the  valley  of  the  Enn*. 
FraUtcher  studied  the  «ocen«  faunas  of  tbe  northnii 
.\lps  of  Upper  Austria;  Geyer,  the  todteschligij  of 
ll|iprr  StyrU;  and  Tausch.  Ibo  crctaceou*  d«pOHlta  uf 
Ajka.  Tbe  library  now  contain*  about  tweuty-ninc 
Ibousaud  voluuieih 

—  Tlie  coninilulon  for  tli«  g«iological  survey  of  Bo. 
lieiilia  rvports,  that,  during  the  past  >tiar,  Krejcl  and 
tV.lstmantel  itudied  the  sliJl  imperfectly  known  H'e«t- 
crit  Silurian  d<rpo»lts,  which  are  Inti'mipled  by  great 
fnulis,  iwmllcl  to  the  strike  ■>(  ill"  whole  ayaiem.aiid 
caiiBiug  a  Krt>ut  iininl>er  and  diversity  of  «ynellnal 
and  anticJiunl  (olding*;  Frilnch  surveyed  the  Teplitt 
atrata,  near  Pudiebrad  and  Clirttdim,  and  Kafka  Ihe 
Clitoinfk  strata  in  OUlz;  I.nnbe  continued  hi-  invef. 
tigatloua  in  llm  mi'tAli^feroiiii  rf<i;fon  of  Kaadcii  and 
Komutau:  the  passaiie  uf  the  mil  way  through  this 
region  proved  thai  the  aniliruciic  xcina  of  the  Saauii 
Eifgeblrge  cpntinui's  along  iIk'  border*  of  the  por- 
phyritic  region,  at  a  ilhiance  of  ubuut  five  kilomctrea 
from  the  Saxon  frontier.  As  Is  usually  the  caM  In 
the  metalliferous  re;!ioiis  of  llohcmia,  no  trsceit  uf 
glacial  action  ciiuld  be  discovered. 

—  Mr.  J.  F.  Wbiteaves.  p«leomologi»l  to  Ihe  Do- 
minion geological  survey,  tias  juit  issued  art.  lii.  uf 
vol.  !,,  Mcsoxnic  foulla,  of  the  paleontological  series 
of  Ihe  survey,  on  Ihe  toMlts  of  ibo  coal-beariog  beds 
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of  tbf  tjui.-i.-n  CliMrlotlr  I»1iui<Ii.  folK-cteJ  by  i>r. 
Opi>rs«  St.  Diwion  in  iST9,  Tlie  {ormnlioii.  by  Ut«s« 
dkln.  I*  ihown  t«  bt!  cr«laci>(m>  rsiliL-r  ih:in  Jiirai»ic, 
anil  1»  uncoil (ornul'ly  overiaW  by  ni-llnry  flraln, 
showliii^  evI<l«iiCF  u[  ^ront  iliiUirbnix?!.-,  Hotl  »tl[i]iusril 
lo  be  ilie  rcprcientiitivM  of  ilie  tliU-f  [leiioil  -yt 
miRinialn-mnl-tiig  lor  tlio  rr-glon.  The  (o»iU  ore 
tieHrty  nil  innlliitcHn. 

—  Tin-  Msriiuii  lie  tir«Ki>riu  hM  rcCfiillj  piiWlfclii'il 
n  ituinber  o[  )>»leoiiliilo^icikl  noUcea  hi  llie  NalurnUila 
nirUiano,  whiph  >:liienj'  nlnu-  lo  Itrlinry  fornu,  *b- 
pivl.'illy  iii«n]l)>-r«  of  ttic  family  IVclliililftR,  i>t  nlilcb. 
ai>il  »(  llie  (JstiTiilai-,  li«  ba*  lUfulo  h  «|».'CiMl  lUtily. 
II«lini>l><i|>ropuiccl.ilioulOfuurliuii(lrwl  mb6cr1l>«ra 
oiler  lIiPiintclvMi,  Id  bring  out  -in  intcriiaiiounJ  gco- 
lof;l<'nl  aiiU  p]kli>o<>ii>l<iiil''nl  JmirnHl.  ihc  nrikl»  ii>  bi> 
til  lbs  lu]igua^«4  at  Ib«  T««|icetivi.i  .milioi'*,  miil  [o 
ha  copioiialy  llluilrttteil.  A  biblicgmphy.  In  Fri-iicli, 
o(  gcnli^lcal  llfcrnlurr,  would  form  «  pramincnt  wiil 
UHtul  fojtiiiiy  of  ilio  |>ro[io*oil  Journal. 

—  At  till'  ueeLlay  of  t1>o  Royal  Mironomlcnlioclcty 
111  Miin-b.  Dr.  Gill,  Jlr*Ctor  of  Ibu  oli->.'n dt-'ry  m  Ibn 
C»pB  of  Gooil  Dope,  gnve  ibc  fcllowiiig  ai-touiic  of 
tiis  armi'K^iDont  wllb  I>r.  Elkln,  which  rvmlii-din  ihu 
inrrniiiireiiiviiti  nf  Mellsr  pHra-llan  already  ilpucvibml  in 
Sflcnfr:  -'Wheu  I  was  in  Slrjabour^  in  18T0.  1*- 
foTO  going  to  llii-  CnpR,  I  met  di  young  ituili^ul,  l>r. 
Elkiu,  a  pupil  of  i'mfrtt^r  Wiiinpckc.  He  wu  Ibuii 
aupigiil  in  writinj;  bis  ilist^riniSan  on  Ibe  pikriiltiK 
oi  a  Cc&taurl,  anil  he  rv<iimti.'J  itiu  Iu  »eii>1  liltn 
obfcmlloni.  which  miglil  liavc  b«i-n  nmilL'  ut  Ibt- 
Capr,  of  (lial  tt^t.  At  ihc  tame  rJtnc,  I  (oltl  him  llial 
I  had  Mc<|uirnl  by  iiurcti.i>iit  Lvnl  I.Enduiy'ii  li«lloni' 
etae,  am\  intended  lu  havo  it  iiiutinl^il  e>|iiat'>rlAll>' 
M  the  Capi'.  lo  curry  on  ihc  work  of  iiivesli)(ali')ii  of 
itellar  parullHi.  Tiii*  xinoeil  to  Urn  hii  enthusiasm, 
■lld  k«  eipivMeil  a  ^r^al  (tc'tiv  lo  g^i  Wllb  nic  nnd 
niiarr  my  work.  I  laid  I  could  ollcr  hlui  no  ["Jtiliuri, 
and  he  r(ipl1«d  Hint  hcdid  not  wnnt  one.  So  1  snid, 
*  If  yuti  will  be  luy  eiiei'I.  and  come  and  iWi?  with 
iii«  and  shuiv  lu)-  wt-rk,  yon  will  he  rnont  wolcomc.' 
He  uid  be  should  he  happy  to  do  ••>,  aiid  ho  came  lo 
nip  in  aoon  u  he  hod  taken  his  <Iefi;ri.>e.  So  we  havo 
iiiideruken  it  certain  amount  o(  work  togi^tliur,  «nil 
t  should  like  to  i-ii«  11  »hori  account  of  It." 

In  the  aceotint  whicii  foltOH-»,  h<f  rtf*r*  (o  thn  psr- 
•ilasc*  of  a  (.'tintnuri  »nd  Catiopui.  Tb«  ri>6utt  wm 
•bout  IXTJ"  for ''  Cnnlniiii.  irhleh  ihows  it  lu  be  the 
nnre«t  known  Bxod  »lar  lo  otir  tydi-in.  thougli  tartJi«r 
thin  >ras  fotiuerly  Hujiputi^il.  1'ht.'  luoat  ciirioua  m- 
lull,  howcTcr.  is  tliat  (or  Canopuii.  or  u  ArcuB,  irhich 
ia,  ODKitn  Kirlu>,lbe  brighteti  star  in  tlip  licaveiu, 
and  niicht  therefore  be  *up)>oi>rd  among  tlio  nemrer 
OHM  :  liut  the  re«ult!ii^  iianill&x  \*  only  <),0:t",  m 
•(iiiintity  too  miall  lu  be  relied  ii|.ion.  It  would  thtttv- 
fore  >ctm  that  thi>  star  is  probably  teu  time?  the 
diktance  of  Sirlua.  In  Iho  aatna  connection.  Dr.  GUI 
proented  ^)  iliu  i>ocielf  an  unpiiblltliod  Inmilgntlon 
byStruve,  at  PntkoTa.  which  gavo  a  pHrailas  of  an" 
for  Alilcbanin,  a  >tar  nhlch  no  one  teemt  to  have 
before  aUikcktil  [or  parallax  puipoMn. 

—  Profctftor  PlchOTlnx,  ii'l>OM  work  In  ilellar  pho- 


loiDClry  into  widely  knoim, during hi>  l.i-t  »iimnKr'i 
visit  lo  Kuropsan  otiwrralmie*  waa  verj  fortunate 
In  dlteovering  v.-ilunhlo  uupnblrnbed  ntariiigci^plH  ol 
a  iargo  pari  o(  Ibo  photometric  work  of  Sir  William 
Her«vhe).  Fimi  Iti  Imporiaiiee  were  IwottnpubllKhinJ 
calaloi,ties.  which,  with  Ihv  four  |iul>|l»hpi)  In  Iho 
Phlloti-plileal  CrunanFtloriK  ■>f  llie  Royal  Kicieiy.  eotu- 
plet-^clie  ilnlrmilnntlon  of  iliu  brighlim*  vf  all  thff 
«lar»  of  Flaiii'leed't.  cWalogue  ai  a  time  whr<n  oi> 
oilier  e«Iitiia[rt  uf  their  niiiKnimdr*  aie  kiinna  to 
exist  (about  a  huodtcd  year*  ago).  I"n.>fe8»or  Pick* 
••.Tlii^'t  nnlufllnn  of  these  cntaloguet  by  comparlsan 
with  11  iinifonii  pliotnineiiln  scale  |lhe  hignrlihin 
of  whoHu  li^ht'Rilio  IiO.'lj  ha»  »bo»n  thai  lIl■^^ehe^■ 
eatimni™  of  iiiaifuiludrt  went  luijth  iimtu  ai-ciuaie 
i.liaii  liu  been  generally  lapiHjied.  iliui  rendcrlnK 
tb«  (llAcnvfiry  of  iJu>  loo  addlilonni  calalogiicii  a1|  tfa« 
wore  valuable. 

Of  much  importance,  loo,  wati  Ike  ili«cuvery  of  tbe 
journal  of  the  original  eoinpuriHin*,  whose  resuti* 
arc  roiitnlncd  In  nil  dx  of  thene  cntnlonue*,  tlins  ^t^- 
iae  tlie  date  uf  •.■iioh  comparison.  At  iTic  ^u^gentitiD 
of  Mr  ^'handler,  whose  forlliooinin;;  biblio^aphy  of 
variable  stars  will  be  of  great  value,  the  obw-j-vatton* 
of  the  variable  slars  contained  In  thU  Journal  have 
been  examined  willi  the  idea  of  L'oricclinx  or  check- 
ing the  peiiods  uf  aoine  of  (lie  well-known  variable* 
by  these  older  observjiioiis:  and  the  mulls  are  glvrti 
In  a  iKipcr  recently  pn-senied  to  ttie  Aniericaii  arod- 
euiy  of  art*  and  science*  by  l'ro(r»»or  Cickerin^ 
The  periods  of  niauy  uf  the  later  diocovered  vuriaMa 
are  so  irregular,  or  so  liltle  Is  known  of  tlietn.  that 
Hcrx-liel'a  ohiervHlious  of  these  rjinnol  lie  uitllKfil 
till  iln'»o  pprloiU  ai-c  belter  determined  from  furllMr 
observulioti  or  dlsuiiuivn,'  and  thus,  niueh  uf  the 
value  of  these  old  observations  is  alill  to  bo  deter* 
mined  In  the  fulutu;  but  It  1>  well  la  know  thai  thoy 
are  now  acocMihle.  In  ihe  cue  of  iwo  or  three  of 
the  inriables.  howeter,  iliey  are  nuOicleul  lo  ^*e 
corrections  to  the  periods  which  are  of  suuie  valne. 
and  would  Iio  still  more  so  if  Ilerwhet  }ia>l  only 
given  ifae  hour,  as  welt  aa  thn  nlshi,  of  ■>h»ervMtiou. 
As  It  is,  the  tlniM  can  only  b«  Itxei]  l>etweeu  Ilie 
limiti  of  twilight  and  rising  or  setting  of  ibe  star. 
nnlcM,  a*  Ihc  writer  would  ings<-it.  the  nriK<r  uni 
niiinborof  the  obsenatlon*  In  Anyone  nlj(ht  iniKh; 
fix  Che  liinlia  uf  lime  a  llttta  more  closely  in  some 
coses. 

—  It  may  not  bo  |p>ne>nilly  known  In  ih«  Unileil 
Stutes.  Ihnl  the  publication  uf  the  Jounutl  Ha  toflo^U 
and  of  Ihc  lUxur  tt  magiuia  <le  lOolojte  luu  ccaaed; 
Ihai  of  llic  formei'  in  CAnMifUeucc  of  th«  4leMh  «C| 
I'lvfeasur  Gorvaiii,  of  th«  iniler  (or  olbcr 
At  the  Axftctin  uf  tlie  Soeifti  tootogifue  <Xe 
co*en  llui  Kope  of  these  joumalt,  and  •*  Iho  ifovUU 
laverydedrons  of  unlrrlug  lulu  rdotlom  of  exefaau)te 
with  the  Atnerh-Jii  InMlcuilont,  It  L*  titiSUMed  l>y 
the  secretarj'  of  the  SiuithiunUn  tnalllutluD,  tlut  the 
trauifer  lu  rjuestlon  of  the  addtvtn  titunid  bo  noile. 
The  InntliuUon.  at  hcreiofon-,  will  take  much  plM»- 
iire  In  triinaniittInG  parrels  aildressnl  lo  the  SoeUir 
to'ilotjii^tu!,  or  tu  any  other  of  the  karned  )H>dies  ot 
France. 
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COUitBNT  AXD  CmTICiSM. 
Titt:  popular  escitomeDt  as  to  food  adiillora- 
Uons,  mid  the  difflcnltles  met  in  dealing  with 
iIiIa  evil,  lead  to  some  i^uecr  results.  The  city 
of  New  York,  with  llti  viut  [Ktpiiliitivii  demiind- 
iiig  supplies  of  ohuiiji  r<ji)(l.  tnkf*  iin  <rxlriioi'- 
dinnij'  position  iis  ivgimls  the  two  cn^miiion 
urlicles  of  hutlcr  nnil  milk.  Instoa>l  ol'  roiir- 
a<feoi)sly  imilpi'takiiif:  the  prupei'  restrii/lion 
unil  reguiatiou  of  Biibstitiiles,  and  (he  preven- 
tioii  of  fiaiid.  Ibe  clly  niilliorlticH,  (hroiigli  Die 
boiinl  of  hffallh.  now  nupportetl  hy  tlie  aliiti- 
Icgislatiii'c,  propo»(!  to  expel  from  Uig  cit}' 
riinrkclA  nil  imttntiun*  of  biiltcr,  and  all 
»kiniai«d  milk.  Olootnnrgaiine  and  buttevine 
have  never  competed  will)  flue  f;ra(le!i  of  htii- 
t«r.  Bill,  mndi'  ill  ii  liealiliv  and  clean  man- 
ner, the  Niilnititiiti^i  liHvi-  foniieil  u  Icgiliinnle. 
clicnp,  und  palalulilc  MiliHtiliitc  for  low  ^riuli'" 
of  pure  liiiHcr.  Sold  for  what  llicy  arc.  a  cit- 
tnin  class  prefer  the  imitations  to  poor  biilliT, 
although  genuine;  but  prohibition  is  to  pre- 
vent this,  and  fort-e  up  the  prices  of  low-grade 
biitlpr.  Worse  jet.  Is  the  exclnalon  of  skiui- 
inilk  from  tht-  oily.  Om-  uf  Ihi;  mosi  whole- 
sonif  and  really  v.-Uiiablc  food- proih ids.  which, 
HOld  a«  skim-milk  at  u  low  price,  would  lind  a 
marki't  almost  unlimited,  and  piovr  a  greiit 
lilcKHiiig  to  the  |ioor.  is  probibited.  and  emptioil 
in  Ihc  gnln-r  wbt-never  found.  The  science  of 
go^'eriiment  iiitisl  ^nilly  ni-cd  di-velopnicnt.  s» 
iong  im  it  is  thoiiglil  nfcinjini-y  tn  thiiit  iiil  olf 
supplies  of  c-be.apnnd  wliolctiomc  food  ft-iim  the 
jKKJi'  of  our  great  cities. 


KvKKV  one  rciiicinbtirit  an  utii-  of  tlie  fninil- 
iar.  or  perhaps  lictter  iinfamiliur,  Highl*  of  his 
Hcliool-days.  a  cabinet,  —  a  dosct  with  glass 
doors,  containing  a  piece  of  (juartz,  a  shell,  a 
kg  of  a  cbnir.  and  ilust.  Some  one  stirred 
by*  love  of  nstiirc,  awakened  for  u  moment 
by  nil  c*say  nt  bis  l4-achen<'  conveRliim.  iiad 
No.  «>.  — ItM. 


Iiei^u  misled  into  ]>lacing  the  glass-doorcd  case 
in  one  comer  of  the  schoolroom,  and  the 
qimrtz  and  shell  behind  the  glass.  .So  It  bad 
atood  for  n  week  or  month  adminvt.  llicii  for 
six  months  neglected,  und  fmully  for  yi-Ar* 
iie»pi*i-d,  during  which  tnst  pcrioil  the  chiiir- 
teg  had  been  added  to  the  contents. 

It  nonUl  HCem  that  thla  ghost  of  u  vnliim-t 
haiinls  Ibe  KiigUsh  schools  as  much  as  ours. 
<ihosts  love  half- neglected,  half- forgotten  cor- 
nel's, and  are  quickly  baDisbed  by  plenty  of 
ne«  jinint,  and  a  proper  use  of  vlii-  broom. 
To  put  an  end  to  ibo  Imuiitiiig  M.'h<)ol-t-abin«t, 
a  reiiwtly  in  suggest^'il  by  Itcv.  Henry  II. 
Iliggtns,  who  proposes  that  a  loan-museum 
shall  lie  formed  fur  the  supply  of  schools  with 
11  l^w  e|iccimeus  nt  a  lime  En  the  [le|>artinoniM 
whiclt  the  scholars  may  he  studying.  \»  a 
loan- mu  Mill  in  will  hare,  like  n  circulating- 
library,  a.  limit  to  the  time  a  spcciinen  inny 
be  relniiied.  Ihcre  will  be  no  ehniiec  for  the 
stagnation  whiiib  now  takes  place.  It  is  also 
ho|>cd  ibat  the  museum  would  be  able  lo 
supply  a  much  better  class  of  s|)ecimens  than 
the  ncIioolR  could  afToixl. 

Mr.  Iliggins  ditfers  from  many  advocates  of 
object-lessons  in  thinking  that  it  is  betl«r  to 
place  l)efore  scholar.-  first,  not  the  common 
things  of  their  m-ighhoitidod  which  may  have 
beauty,  but  a  beauty  overlooketl  because  too 
near,  but  "  would  takv  the  large  and  bcautlfnl 
exotic  shell,  ['inna.  with  it«  byssua  of  glo^sv 
sUk.  and  the  fashion  able- colored  gloves  made 
of  this  matenal.  and.  niter  operating  wilh  these, 
would  rei(tnre  tlic  claHi  to  bring  a  large  cluster 
of  (■ominon  «en-inii*scls.  nnd  would  make  the 
children  lind  the  silk-byssiis."  Ilis  Idea  ap- 
(lears  to  bo,  that  the  ndvauiage  of  a  chihl's 
being  interested  in  a  novel  sight  Is  not  lo  be 
thrown  away  by  (iisnp[)ointing  hiu>  with  a  toad, 
and  then  showing  him  that  he  doca  not  know 
all  about  toads. 


8CIMNCE. 


At  the  April  locating  or  Uie  Ito.vsl  astro- 
nOBSloal  Hoi-it-Lv.  Mr.  Tiiiiinim  aiinuiiiieed  Uiat 
Or.  Arttiur  Aiiwci-x  or  Berlin  hii<l  ciiiiiinuiii- 
ciitcit  lu  tbc  society  n  pniH'r  on  tliv  vhnia  of 
Dieridimi  dislanoes.  monsurcd  aroiiod  the  cnrtli, 
between  18:il  and  1836,  in  II.  M.  S.  Beafile. 
Capl.  FiUmy  »»■•  in  coiiiiniin'l  of  tlio  UeagU- 
(U  tliiil  l.inic.  when  .the  mH  onl  Twin  Diihin.  iiml 
vfpnt  round  tlip  wwrld,  returning  to  liini  puinU 
In  tvoi'kiiig  out  the  le^nilta,  his  seteclioii  vf  the 
chi'ouotneten  upon  irhidi  he  based  bis  deter- 
miiiiitious  was  Aomcwluvt  Arbitmrv;  and  lie 
friund  ihnt  th«  itiicceiiHivc  difTerenct-^  of  lougi- 
Uulr  round  Iho  world,  whrn  mldtii  togi-llii-r, 
differed  fl-om  tweuly-foiir  tiotirs  hy  thirly-fi>«r 
secoDiU.  Ca|tC.  I'^ilzroy  di<l  not  attempt  to 
Improve  npon  this  :  and  the  work  haa  been  left 
in  that  ffltiir  until  notv,  when  Dr.  Aun1>rs  ha« 
taken  it  up.  and  diwcu^iicd  uiietr  mU  tJie  cbru- 
nomotcr-worfc  on  Iwsnl  thi;  Rpngli-.  nsing  a.s 
tlie  jirimary  meridianH  Ihow  which  hsivc  bei-n 
Dori'eclly  determined  eince,  and  correcting  iu 
this  mitniier  all  the  longitudes  which  resulted 
from  the  itUnissiou  uf  Caj)!.  Fluroy,  Dr. 
Anirers'a  paper  will  he  puhli^hwl  in  iht- 
Monthly  -Jiotices  of  the  society ;  imd,  »,»  I-'itz* 
n)y'»  longilndeB  have  been  to  a  great  extent 
reliiwl  tiiioii  by  tlii-  Hydrographic  olHce  in  the 
eoDSti' notion  of  niaritiiui!  charts,  iitauy  of  whioh 
are  in  use  .it  the  preiu-nt  day,  the  work  of  Viv. 
Auwers  will  be  of  great  \:\\iw  in  giving  monr 
aK'Uiate  determinations  of  the  longitiido  of 
distant  islands  than  were  befoi'e  availablo. 

WiiBN  one  passes  through  some  sipi'|»_i  Ncw- 
KngUnd  village,  and  haii  pointed  out  to  lilni  a 
bnildiitg  us  the  aoftdem;  at  wMoh  his  graiKl- 
father  or  greai-nnele  once  learned  his  Latin 
gramm.ir,  hi.-  wonders  how  his  uncle,  now  sell* 
iug  stocks  on  Wall  Street,  or  ptuiding  iN-fori' 
tlie  ftiU  bench  in  Wjishington,  nr  boi-ing  corn 
in  KaiiMts,  and  this  (pii>'t  building,  should  have 
OOIDB  together,  and  why  they  parted,  —  an 
academy,  a  aquare  bnilding.  with  hip-ioof.  a. 
belfry  in  the  centre,  and  coated  with  paint 
of  that  sobered  tone  <Ii-rived  of  a  roortgngc. 
'Ilivre  are  do  tittle  uiicJcm  rurniing  al)Out  thf 
building  now  ;  tbe  chief  life,  orilToightbesaid 


the  iionl,  of  the  structure,  existing  Jn  the  records 
of  the  school  (the  newest  quit*'  yellow),  tlio 
deed  of  the  land,  nnd  an  expired  in.Kuratice- 
policy  on  tlie  Imiliiing.  — a  cnimpk>d  bundle  of 
papers  in  the  ilesk  of  the  Tillage  doctor  and 
only  reai<Ient  graduate,  an  enthusiast  ou  tlie 
school,  ])uired  with  pride  at  hia  own  aiieoeHa  cu 
a  wiseacre. 


Such  is  the  <Iead  or  dying  academy,  of  which 
each  town  eiui  produce  ita  sampli!.  A  lew,  a 
hulf-doEcn.  Klill  llouriKh,  tlianky  to  a  rnther 
more  libcnil  cndowmt^it,  or  the  rortimate  cir- 
cnmsl^nce  of  a  long  run  of  succes.sfiil  masters. 
Just  at  present  there  aio  some  stirring  the  old 
bones  to  find  thoac  that  may  altow  sulllcioot 
signs  of  life  to  warrant  an  attempt  at  resos- 
cilation, — a  revival  of  ititcniat  [loiMiblv  dtie 
as  much  as  any  thing  to  the  rci^tlcssucss  of 
hiim.iu  uaturo,  uol  contented  with  tlic  high* 
school  system  develojied  aa  tW  aa  may  be  for 
the  jxvsent. 

LBTTBRS   TO   THE  EDITOR. 

t%  CQrTtrpi>n*t*HU  aw  rtqu^Mt4  ta  bt  mt  WU/  tt  potu&t*. 
Tht  urUrr'i  no-nx  It  In  off  cant  rrtulrtd  lU  pnnfq/  dmi  J  /vUA. 

Tfa«  fanlta  of  aontIi.we»t«n)  Vtrflnta. 

WniLKunitHii^il  In  nmkiiiK  ai-rrksof  croM-tcctlons 
III  (lilt  altove  ratcloii  In  ISW),  1  )i*d  vi>ry  ttivjupiit  on 
|i'>rLiiiiity  to  mdr  tlia  structure  ot  tb«  faults;  and, 
M  A  resiilc,  1  reaclMd  cortaiii  concluaiuiij,  which  maj 
be  of  InierfM. 

A  connplcunn*  feaiutw,  whlcli  It  «t  e^iiMwl,  if  ua 
uiitreraiJ,  occurrpucR  along  tlir  tln«ol  tuulla,  wt 
aver  ezpowd,  i»  oii  nnguUr  fnUI,  ni  In  Og.  I. 

An  «xcollcni  *octlon.  showliii;  ii>  maniter  of  occur- ' 
ivnce,  I*  fmintl  at  ibo  iiiouiti  of  |{uiit#l  Creek,  a  iribu- 
Ufy  of  Clloch  Klvor.     It  1*  nlvi-n  In  flc.  2,  wlien.  at 
a,  (^oal-nicuurcs  oceiir  ncailjr  hnrlioiiial  kml  umjU- 
inrboil ;  nt  b  tli«  mllliionR  grit  li  lUiKtinii  venioUjr, 
tnrmlnfC  nn  obitrucllon  to  iba  crc<-k,  aii<l  givini;  riui 
to  twJbnp*  the  laftfesl  and  nio*i  plcluii-x(|ti^  lull  in 
Iborfiglon:  xtf  it  lb  r  fault- plane  <icen  In  thr  vit-iuitji,, 
t»  ihe.  \eh  of  which  ilii:  Riiox  limulonr  Ir)  «huwn 
a  dip  ctoacly  coiiff^riiiinK  lo  t)ial  of  thr  (aul(-piBiui?1 
Other  «xaiD~pl«  might  he  gjvi-n.  but  tlw  aIkivv  wtD 
■uffielcnlljr  llluairAii.-  Iliu  gtiiFral  chuniclar. 

At  flnt  I  rFUnrilci]  tbem  ■■  a  rnult  of  lh«  faullli  ^ 
produced b;frlctii>Dalan51hufauh-i>Uiie;  Iratfurlba,^ 
obiprvnitiNi  led  mi  to  Ihn  Apiuiuu  that  tbej  pracedH,' 
niid  deCermiiiud  ll>i>  localiou  of,  tbe  tauil*.     1   wo* 
fint  led  lo  tliU  upluloii  bj  UiidiDC  a  fi>ld,  tnueli  like 
Rg.  1.  finely  ei|HMwl  in  lli«  tliieul  asmallfaultatoaij 
eai.  wliere  the  iliB|>lsi'(-uieiit  bail  dUulnitlMd  It  Utdfl 
or  tiotbhig. 

Othurn-fltuiiHfortotliiukbicare,  ■'=',  lhal.nllhotjcli 
of  such  p-iipral  occurrence  In  ciMiu«i?iii>n  wlib  liie  . 
fauUi  as  to  «u8g«>t  a  teiy  inaportaui  rvlatiun  bniweei 
Ifai!  two,  they  are  uol  depeiideut  Oil  tbe  (aulu.  *tuc 
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tlu-y  oi'oiir  Hbumlnnlly  oiii  of  ihr  vlcInU}' o(  (niilti; 
2°,  lliHi  tlip  fnuJ  t-plonc.  wticn^vnr  ri|>(iicil,  •)inw*  *uclt 
A  ili|>  (about  V,-^!  x%  it  would  i.aiiirAllv  have  If  dcUtr- 
inlii*.!  by  one  of  tlip  »iikIb»  of  llin  (olil ;  S°,  tliM  the 
aoglet  01  tlie  flexure  fnrm  a  llnp  i>(  Ifiut  rcsiiUim, 
aIook  whEoh  displnccmciit  wi»ilil  ccrinlnk  occur,  did 
ftnx  roreo  t«Tid  t«  iiiwliice  It:  4°,  ibtu  niitncrwtu  In- 
(llcatiwii*  ill  lliis  (vgtoti  point  lo  grant  uijicrflrlAl 
tandoB. 


^I^ 
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I  think  .itl  of  Ihi?  above  ituoih  will  niiflicieiilly 
explniii  lliviii»<lvn  pxre]>t  llf  la*t,  In  illiutrftlioii  of 
which  1  site  a  very  IntereiUni;  iRMioii  Occurring  tii 
the  reaioii  known  ii  Xew  Givrtlpn.  In  Baunl  eounljr. 

In  lh«p1nTi.  fii:.  S.iy  lithe  line  of  Cllncli-Uaiinlfthi 
fnull.  from  which  a  ihort  fniilt,  c  rf,  soe«  ort  at  right 
uiKlei.  on  ant  side  of  whlcb.  K  Ihe  rn>l-niea*iirM  are 
nearly  liorlioiitxl  And  nnillxturbej].  On  the  ollifr 
•i<}i-  lbs  ttrala  are  preaMd  Inloafnlil.  of  iliown  In  the 
wclion.  (is.  *.  whet*  z  y  ii  Ilie  faiilt-ploinr ;  K.  iIih 
niln-'arlionitiM^iuii  tiiii«ston«:  6.  Ilie  Knox  llmcJiton.-; 
■ui]  (I,  llid  coal-ra«MurH  (onnins  the  r.rciit  of  a  lofty 
muuiiliiiii. 

TUvn  an.'  no  •igm  of  IpKoim  nctlon  along  any  of 
the  faullH.  uiOeu  the  eTideiiCP.i  of  wicleni  ihernia] 
fpriiiga  Along  Ihe  line  of  Wnlken  Moimtnin  fault  hr 
BO  ncumpd.    TheM-  iudimlona  tire,  1°,  the  hand  of 

Ep«niu,  itliicli  for  many  miles  skirts  tlie  fnnJt  on 
*oulli-ea«[  or  npihroir  side,  at  a  diattince  of  aljom 
■  lulf  or  Ihmvfourtbt  nf  a  mile  from  Ihe  fniiU- 
biie  lit  U  tbe  Baiiie  as  that  inenljoned  by  Mr.  Birn 
In  Mmw,  April  16,  bul  doei  nut.  m  he  ii-c-nu  X/> 
Himlse,  enter  Biirk'H  Uardm.  irhicfa  issumr  diitAnM 
ftwajron  tboopiiosilesideot  the  fnuil):  2".  the  Sall- 
Ttllo  butn,  the  bolloiu  of  itlilch  in.  by  edimale,  not 
Itai  than  t«o  IiiiDilreil  feel  bulow  the  bed  of  IloUton 
ICtvor.  Ifae  excavation  of  whicb  in  the  limesloiie  rouit 
he  aceonntCH)  for  by  oiber  aju-eneies  iltan  ordinary 
rlTcr-croxlon;  betides,  Itittrudun.' is  aucbaa to  render 
It  imprfibablo  tbat  U  arer  forioed  n  purlioo  of  a  rjvei^ 
valley. 

In  coneluslnn.  If  th^rvwere.asaatuined.anincreaiti- 
of  teaulon   by  InletaJ   prevMiiv  lovanl   Ilie  Mitface. 


dislurbaoeei  of  itrila  would  beiciii  near  the  ><iirfBeoJ 
reiiiltinf;  in  sharp  fuld-i  of  Ibe  chancier  described. ' 
wbich,  in  turn.  wouM  dHti'nuliie  t1i«  locallly  of  the 
tsulis.  the  tendency  of  wbich   viuld  tin  lo  extend 
pnif^-esively  ilowiiirard.  G.  It.  SqiriKK. 

Tr«Fi|wsl«u.  Wlv.  Mny  in, 

Asaumptioti*  of  mtisetun-kecpers. 
lu  Jl(.  Goodc's  Intemtlng  siimmarj  of  'Tliees- 
plorlng  voyaffa  ot  the  ( 'ItBllenger,'  I  notice  a  pura- 
grapb  that' merits  mention.     Reca,Uiiis  tbe  fact  thai 
the  de«n.*na  ll*be»  Imvc  tiecn  In  I>r.  (iiinllier's  hHtiitSJ 
'noweighl  year*,'  and  lamenting  the  di'lay  in  pub- j 
lUhliig  111'-  n-tnlts,  he  very  jiutly  says,  lUal  "  the  pr«- 
Itinlnaryili-icrlpilori"  pnl>liihe<l  in  iStS  Ore  »o  ta»ag,n 
n.*ln  t>enriirly  iiideuioniiy  one  except  llieimuthor," 
and  Immpdlately  adds,  that  "  the Ijpeauediuena  them- 
selves will,  of  covnr.  he  Innceessible  for  ci>iiipArl*on 
until  the  final  repori  is  in  type"  {Seirntr,  iii.  p.  MO^ 
Bad  It  not  been  (or  nrrvatc  infonnaliun  with  whici 
I  had  been  favorocl.  I  might  lia<e  siippuseil  ibatlbftl 
concludiog  pangmph  wu  im  exHiiiiile  of  what  baa 
been   called   'belerophetnv.'  and  tliut  my   excellent 
Mood  had  intended  to  uy  [hut  the  t.vp«  si>eclmens. 
tbenMlves  will,  e/f  toumf.  be  Ncce^nlblo  for  compart*! 
MO.    ll  w.is.  however,  wilti  Iliu  preaie(t  ast.onlihment  ' 
Ibat  1  lennitd.  some  month*  »p.>,  l.liiit  afccts  hmi  br'cn 
denied  lo  the  coileoti'.iii  in  ijut^tlori  by  Dr.  (Jiinther, 
and  tbat.  for  iiiBlunce.  an  eminent  and  acrompllilii^d 
European  iehthyoloiiibt,  on  a  visit  to  Knjjland,  tind 
Wen  rvfu^t^d  [lierlf//iF  ufexiuaittallnn.   I  say  advlsabtT 
ri'jKl  riilhcr  Ihjiii  pririlesir;  lot  I  bin!  always  bcllevejl  j 
that  Ilie  ISiitinli  nii[ti<-iiin  wn*  a  |'uM(<- Institution,  sup- 1 
ported  by  liberal  Krauts  from  tlie  n.tllon,  and  cTcatcd'l 
to  faeilit.ile  mid  |jr<>iiiote  scteniillc  investlKatlon,  and '1 
not  inieiiiled  for  jiersorial  agiirnndizirmenl,  or  to  up- 
hold  any  olTiccr   In   pi'tty  spite.    On  what  poMlbl« 
ground  can  Dr.  Qunilicr  withhold  the  opportunity  for 
lUCAiBlnatloti  of  any  s]>i'clniriiE  In  his  keepership  IomikI 
«omp«t«nl   namraliHt  :■     II   m.iy  be  eonerded,  e«UM:J 
arnuai'itti,  that  be  !>as  a  right  lon.Tme  any  spccimeni,] 
an>l>  at  any  rate,  thn  mailer  Is  of  loo  small  inoroent ' 
to  qneatlon  at  present:  hut  1  do  not  know  on  what 
prlnclpk  he  can  withhold  a  tight  of  any  specimen  fur 
a  day  rtmi.     A  naturalUt  Iia*,  doubUuM,  a  right  to 
keep  bis  own  eollcctlon.  bought  with  hlaowii  money, 
■erludeii,  and  to  deny  the  privilege  of  exmnlninx   a 
Bpeclinen  to  any  one,  altliougli  lliave  more  than  oiie« 
heard  sncb  a  pmerdnn:  designated  by  Ibe  forcible  and 
exprauive,  even  If  inelegant,  word.  "bOKgish;*   but 
■udi  action  II  worse  than  li  liberal,  atid  becamea  critn- 
inal,  in  the  case  of  a  public  uflicer.    It  is  criruiiial 
beeauH  It  is  a  breach  of  imii:  for  the  cnstodian  t* 
a  keeper,  employed  and  paiil  by  the  govemiDent  to 
care  for  the  eDileelioiis  aiuaised  for  Ibe  people.     1>e- 
ninl  of  tile  opportunity  to  examine  sucli  collccllotia, 
under  proper  reslricliouf.  may  alsu,  as  intimated  by 
Mr.  Goode,  niutC  in  the  direct  relsrdallon  or  itip- 
preaslun  of  stienlillc  aclivlly.    If  Ur.  liuode  and  my 
private  infortn»Iiou  are  corract  In  fitct,  Ihe  policy  of 
tlio  Ilrltisli  miteeum.  as  interpreted  by  al  leut  one 
of  its  oflicers.  is  petty.  ^Ulih.  Iiluderins  M  »ci«Dce, 
and  suhvenlve  oC  [iiii)llc  trust,  or  the  olHcer  exercis- 
ing sut^li  powers  Is  [HiniiuLl  in  moDSltons  itsnrpatlon 
of  delegHted  nutborlty.     In   any  event,  a  pmiest  i« 
called  for;  and  I,   (or  one,  do  make  pralnst  agElnst 
such  and  all   «lnillar   restrictions,     while  constant 
claEnor  It  maiiv,  in  the  [lomlnat  Inlerrsi  of  'science,' 
tor  apjtropriations  to  advance  icl«ntiQc  Invcsllgatlon, 
H'«  may  at  IomI  demand  that  tlir  trustors  for  handling 
siicJi  appropriatlont  shall  not  become  bamaclca  ti 
prereiit  It*  lie»lthy  progress.  Tiiru.  Gii.t.. 

Wsthlnpon.  Msy  lu. 
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Hlberaattng  mnminala. 

All  article  on  hibernating  mnmmala,  bj  Dr.  C.  C. 
Abbott,  In  SHi-ncr,  X».  iL'i,  cnnialim  (nTfrnl  «tat*- 
iiieati  Uie  cofKctnru  of  which  I  nm  Inclined  to 
■.'kalknsv.  Forcxamplc:  Dr.  Abbott  »ayi,  ''Of  the 
thirty  or  more  in«iunial«  (onnil  hem  (L-cntnil  Srv/ 
J«r«eyJ,  Uiirt«en  ■pccle>  «rc  luppOHd  to  be  hlbcmnt- 
iag  knimaU.  Thete  ar«  four  *pAclc<  of  bat*,  two  of 
molcB,  three  squirrels,  one  ground  Rquirrcl,  one  mnr- 
inol,  on«  Jumplns-mouae,  nnd  one  llMpuromys." 

If  II  is  true  tlint  the  r«<l  squirrel,  'iviii  moles.' 
Mid  *oue  IlMueroinjni'  hibenialB  In  the  latitude  ot 
CMitra]  New  Jener,  tbe  fact  U  lufficleiitly  intoresi- 
Ins  &nd  imporunt  to  merit  a  deulleil  ^oeutiui  of  the 
«THl«nce  njxm  which  aji  announc'eioenl  Moiuiuifly 
fo  eilrkordliiitry  aud  InaprobBble  l.t  bn^tisl. 

Purlheroii,  the  doctor  euiea  that  llie  coiuuion  tlar- 
no*od  mole*  "  form  cotiiiuodlotis  iifiIr  jilm-iii);  a  guuil 
iImI  of  fine  Bnua  In  thtui.  Here.  tTtililli>n?nt  to  trvalj- 
eu,  they  rviDiIn  nU  wluter.  and.  n*  they  cau  lay  up 
no  food,  bleep,  1  *up)io»e.  through  the  ecitlic  eeiwon. 
The  fact  that  th<'*e  molea  are  unaffected  by  beluj; 
■ubm«ri[pil  during  the  S|>rlni;  freshets  1«  an  iiit«re*tliiE 
foet."  Ui^n;  It  will  be  observed,  llie  author  not  oulf 
a>ii>jti  that  the  iinr-noKed  molei  '  Mmaln  all  win- 
ter' in  ilx-lr  ncitt:  but,  witbout  adduelnic  a  Blnsln 
fact  In  proof,  he  even  gnei  to  far  m  to  awiim^  that 
they  are  '•□bmRrged  iliirlng  tb«  'I'rlne  frnthetn,' 
and  goes  on  to  «ay.  "  I  think  Ihnt  the  aiiTmala  rouM 
hare  been  Ihorouglilv  lonlied  for  (mm  (oHv-elght  Ui 
»eietit^-lwa  hour»,  ilie  onllnary  duration  iri  the  high 
wiiter.  '  Xou ,  ii  ii  a  Tcrj'  eoay  matter  toy  tlie»e  ai-inl. 
BtHiiitic  niiimaU  to  belaki-  ihemielvca  to  higluT  Rtwund 
when  driven  from  their  uaiul  haunt*  by  treiliota; 
and  lliiv  ii  exactly  what  uaiially  tnkei  place,  a<  I  have 
aiiL'ertaiued  by  per»oiial  obserrallon. 

In  (he  Aditvndacic  region,  where  mow  coven  the 
jjrouud  for  fire  or  fix  month.i  of  the  year,  (he  stJir- 
nu««d  mole  doei  not  hibemstir.  .At  the  nnproaeb  of 
winter,  It  alnk*  it*  nlleriei  below  tin-  deptb  to  which 
Iron  pwetratee,  sua  iiill  ilnds  an  abundance  of  eu-tli- 
wama,  which  at  alt  seusoiu  conitltuLu  a  larjj^e  share 
Of  Ita  food,  Wheti  the  iiiow  has  aluiiied  the  depth 
of  amaireora  tnetrvand  a  Italf,  ui  il  commonly  diwa 
b»r«  darlDK  January  and  February,  llii-  fn>ii  i:mdti- 
ally  lokTM  the  Kroutid.  atnl  bolb  mule;  uiiil  eartb- 
wonna  BKiin  approach  Ih«  *urfare.  Tlie  Tiiules 
Mometlme*  burrow  up  IbroiiKh  the  xnow;  and  t  haie 
eapturt^d  thnm  while  ntunlDjt  about  on  a  atllT  criisl, 
through  wlilch  Lhey  were  unable  to  bore  In  time  lo 
make  good  Ihrtr  nacape. 

Tlie  red  squirm]  Is  wi-11  known  to  he  the  banlleet 
of  his  family.  DlHlnliilng  to  h1hernM4>,  bo  rvmalne 
•ctlvu  llirvugboul  thn  eontlnuanev  of  escMtlve  cold, 
ffheu  BenN!  slorm*  swnep  oviir  Ihc  land,  he  rstira  t« 
his  nesi.  to  (e-apjicar  wlili  the  flrsi  lull  In  the  wtnd, 
be  tile  temperature  nerer  so  low.  I  have  trfnunntly 
observed  him  when  the  tlwrmometnr  rangvd  from 
80^  t»  40°  below  lero,  Ontigrade,  but  could  never  t*a 
Uiat  he  wna  troubled  by  the  cold.  White  running  nn 
the  mow,  he  often  plunpes  iloirn  out  of  sight,  tuniicla 
a  little  illstance.  and.  ri--appearing.  shake*  tlic  snow 
ftiiui  b!)  tieni]  and  bodr,  whltks  his  tall,  and  sklpi 
alonf  a>  liithlly.  and  with  a*  much  apparent  pte.uiirc. 
aa  If  retiirnlnji  (tiiin  a  bath  In  sfime  rippling  brook 
dorlD^  the  heitof  ■  sununer'i  afieinoon. 

Dr.  Abbott,  after  coiniiieulin;;  upon  tlie  fact  that 
the  JuiBplng.nionse  (Zapus  Uudsoiilui)  Ists  up  no 
■btte  of  proTiaion  tot  wiiit«r,  while  tbe  wbite-footed 
moflse  I  IleaperoiBya  leucopua)  in  variably  hoards,  Htyt, 
"  However  this  may  be,  the  fact  reinaioi  thai  both 
thiv«  rixlenlaare  iiiilie  teiidtlve  to  cold,  and  hiber- 


nate a*  soon  as  winter  ae.t*  In;  yot  liow  verjr  dlffer- 
Mitlv  Is  this  (acultv  exerelsed! 

The  wliitc-footod^ouBc  Is  tbe  last  animal  of  wlilch 
1  ahould  aaf,  '  aonsltlve  to  coM.'  Like  tlie  red 
squirrel,  It  Is  one  of  the  hardiest  nt  rodenii.  and  in 
our  northern  forests  ii  remaijis  active  ibrousbout  tho 
long  and  aevcm  wlnlen'.  It  is  not  known  to  hiber- 
nate; and,  except  during  very  stormy  wealli«r,  lu 
footprinta  can  always  be  seen,  dotting  th«  uiow  In 
various  directions. 

If  inimaU  that  are  active  lu  winter  throiizlioal  tba 
north -eastern  part  of  the  Uuited  Stale?  and  much  of 
Britisli  Korth  Americn  ihuuM  be  found  hlbeniatbig 
in  a  mild  climsie  like  that  of  eeuiral  New  Jersey. 
tbL-  fact  would  be  of  unusual  InletenI;  but,  since  iu 
act-'cptnticu   must   upset   tbe   well-kiiuun   law*    that 

Sveru  tbe  phrsiolo^lcal  tirocess  of  bibertialioii,  it 
cullies  cxpeilteui   to  sift  Well   the  eridetice  up>j» 
whldi  such  statements  rcsl.      C.  Hart  Mbrhiau, 

Bxpeilmeuts  ivlth  refleotloDa. 

The  accompanying  llgnres,  though  not  ivrfccUy 
accurate  coplci  of  |>hoiogi'>phs  I  have  made,  arc  at 
leaat  truthful  rcpiesenlaiions  ot  rufleclions  obtaln<^ 
from,  1°.  rectilinear  strlatlons  upon  a  polished  plan«; 
2°,  circular  striatlons  upon  a  <lUk:  3'',  circular  oul- 
allons  u|H>n  a  sphero. 


Pie.  L 

In  Dg.  I  the  dlMetn^from  a  luminous  point,  a. 
touching  the  rectUblMr  ablations  at  !i.  return  to  the 
nyo  a  brilliant  rellcicUon  of  the  luminous  point: 
the  divergent  ray»atc,  d,',/,  returnini;  the  sameniih 
■lecn-BsIng  hrllliancy  a>  tbe  remoter  airialloni  ant 
reached.  Thus  a  band  of  light  Is  rellecled  petpea- 
dlcuiar  to  the  itrlatlnna,  of  uniform  IransvetM  diaai- 
ctcr,  and  witli  an  Intenxer  luminosity  at  tbe  centnti 
point.  If  the  atrlatlons  arc  upon  a  finely  pollahed 
surface,  the  outline  of  the  luminous  puiul  la  pr»- 
eenod  In  the  reflneilon  quite  sharply,  wlielher  eirvti- 
lar  or  otherwise. 

If  tlie  striatlons  are  dretilar  and  cou«ulric  from 
circumference  of  a  dUk,  —tbe  centre  ot  the  dish, 
the  light,  and  tlic  eye  no- 
cupylng  the  same  plane, 
and  tbe  face  of  the  itisk 
perpendicular  to  it,  —  the 
reflection  Is  two  equal  scic. 
tors,  witli  tbelr  luminous 
apices  united  at  tlie  centre 
of  tlie  dUk,  as  in  fig.  i. 
Tbe  dlameten  of  the  in- 
tercepted arcs  depend  upon 
the  angle  formal  by  the 
incident  and  reflective 
rays.  Vartatiom  of  the 
light,  disk,  or  eye.  in  iiosi- 
tloii,  produce  every  degree 
•if  dlffervnce  between  the  two  seclurs. 

if  iJie  Blrialiuus  are  upuii  a  polished  splierei  ami 
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arv   iiar&lk'l  willi  il4  cguaiur,  Lliu  axial  «ictrtiiiitit» 
become  i>ell-il«liii«d  poles. 

Place  tbe  eqtincor  <if  Ui*  tohtr*,  the  It^iL,  bnd  tlie 
*y«.  In  t1i«  taiiK^  plane,  ana  lh<>  alia  of  tbe  aphere 
T«rtItrM  to  il.  Mnke  llie  redeclive  angle  aa  acute  a* 
poMlble.      Tlip  ri'llcrlioii  in  a  Miitnti  liuuinooB  point 
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At  llif  ec|iiiiior  In  a  vertical  band  Ivmiitiiiliiii;  acutely 
toward  either  pole,  fig.  3.  If  Ihf  rpflecLive  auKle  it 
about  90",  the  rcfleclfon  Is  crcHeymic,  lis.  *-  Wlien 
thtt  upheri!  Is  placed  remote  from  tba  l%lit  aiirl  the 
eye,  with  It*  oxli  inelSnnd  toward  lliu  li^bt,  the  re- 
llectluu  is  ti  luminoui   point  at   Its  nroiiiual  pole, 

««■  ■■■■ 

If  the   iphere  U  brought   nearer  tlie  Ugbt,   thud 
InerMLSlii^'  the  ivtlective  aiiiile,  a  short  curved  tall  i!b- 


ris.  n. 


Ifiuo. 


nlop*.  %.  0.  Tbts  bicreaeea  in  leiicih  Mttie  sphere 
ie  approat^hed  to  llie  ilicht^  until,  at  ch>»e  proxiiulC}-, 
a.  ill  lis-  ".  rvBult*.  lEetH'wal  of  tli*  rolle.'iing  «urfat.-e 
at  any  latitude  outhe  sphprp  lnt«rniiiu  l!ifirirllectii>n, 
aa  at  c,  11^  7-  The  lntorpn»iilon  of  a  corapamilveiy 
•mail  opaque  boily  before  tho  light,  when  the  inclined 
luhere  is  in  vay  clo»  proximity  to  the  light,  rilTides 
the  redectiOD,— 0.  t>.  tig.  ~.  Multiple  Murees  at  ll^t 
iDulUpi;  the  redaction*,  which  ducrlbe  dllTerent 
euiTM.  aJl  railEatlnK  from,  though  not  alwaya  mach- 
ine, U>*  pol*-  The  greater  the  *phere  in  relation  In 
tbe  source  of  linlit.  the  more  iierfeclly  ttie  form  fl 
the  luminous  point  Is  rallcctoiL  If  circulnr,  Il  nppean 
A*  ft  dbk  or  brilliant  nucleus.  The  citcniion  of  iImi 
reflection  toward  the  eijustor  constitutes  a  divi'rgln* 
train  or  tall. 


t-IO-T. 


rm.  %. 


ChauMS  in  tlie  uotiitiona  o(  the  thn>e  feelers  pro- 
duce a  IJiniUecs  variely  of  fl^ri!*.  which  Si«  taggea- 
tife  of  varioua  comelle  forms:  for  InsttDC^  ^  8, 
two  opposiic  spihericul  lectors,  the  anoli^rne  of  0^.  1 


aiid2.  TberGaembUuceuflhereUecttMiatoea&ellcaii- 
pearanoes  is  incruiued  if  the  striated  relle^blg  sphere, 
with  the  inclini<d  axis  maintained,  Is  made  to  describe 
about  a  light  appn^ximalely  [be  form  of  a  comef  s 
orbit;  then  alt  tlie  cbaniiCes  exhibited  by  a  comet, 
from  tlie  lirtt  uebiiluus  point  to  the  tully-deTelopod 
tail,  are  illustrated  upon  It*  surface,  Includlni;  the 
changes  In  Oie  position  of  the  tall  In  relation  lo  the 
light,  whtch  occur  durlnc  the  rnnall  curve  of  a  comet's 
orbit.  The  reflections  deacrlb^  all  the  rodll  brtween 
a  and  b.  Bg.  9.  It  Is  surprising  Eti  what  extent  conielio 
lifhavlor  may  be  tUtUtraled  upon  the  [lolliUed  spheres: 
jingj  I  Ion,  elongation,  abbr<^vlatlon,  dlKipiienrance.  ^lu- 
niilsr  Inieg^,  Irrcgiilnr  iningei.  are  nil  quite  jiuiuiblu. 


Flu.  u. 

If  in  hj-pothejils  may  be  venlnreil,  11  Is  brtefljr  this: 

If  ;i  npiicro  of  meteoric  dust  o(  a  diameter  eioeeding 
tliT  CTenteii.  length  of  the  comet's  traiu,  having  an 
nilai  rotation  nnd  inclinatiou,  does  actually  traverse 
ihi-  oompt's  orbit,  such  i  rotation  would  convert  Its 
nu [Myrtle 111  inei)ualUieB,  varriniE  denalUee,  and  possi- 
bly It*  Individual  atoiiis.  in  elfect,  into  continuous 
itrlae,  parallel  with  its  equator;  and  such  iiiciluatloR 
would  pla^ e  it  in  posilioii  to  reflect  tlie  Images  wblob 
comets  illiplay.  DlscuSBlon  of  the  hypothesis  Is  re- 
served. Oko.  O.  WtLLUWe,  SLD. 
Omar.  S,Y. 


TBS  BIOLOGICAL  INSTITUTE  AT 
Pill  LA  DELPHI  A. 

Sm  n  few  of  tUc  rftndi'w  i>f  Scienee  aro 
looklDg  upon  Ui«  new  dciwrture  in  liiolog'^  In 
Philadelphia  with  high  iiopca  that  it  may 
become  ouc  of  our  moat  v.ilucd  possess ion.t. 
'I'hej'  regard  it  as  a  new  »nd  therefore  great 
0|i]iortuiiity.  But  they  will  bo  siully  clisiip- 
tH*lnl«tl  If  Its  officers  <nve  thcmsoh-ea  np  largely 
ti)  iiivrely  routine  teachJug,  or  are  Batis&ed  iu 
taking  n  jioiiitioii  towards  biological  sdence  in 
liny  larg«  degree  conacr\'ative.  The  lJnit«d 
-States  in  a  poor  fiel<l,  or  ia  rapidly  itecoming 
hO,  for  the  perpetuation  of  ancient  mothoda  fn 
one  of  the  youngott  ami  most  vigorously  grow- 
ing of  the  sciemos.  Ami  if  any  one  cares 
lo  profit  by  exiKrrioncc,  let  him  reflect  upon 
lliose  steps,  which,  within  ten  years,  have  led 
up  to  one  of  our  moat  vnliicd  instilulions, — 
the  Johns  Hopkins  university.  —  or  to  the  al* 
inoMt  incredible  suceesa  of  the  Naples  etation. 
Hroatily  sjieakiiig,  their  conditions  of  prosper- 
ity tiavt-  been  two,  —  ou  the  one  hand,  money ; 
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OD  Ibe  other,  metliocls.  A  flrm  Onandal  bwls 
it  alvajR  sbtioIaUlf  indispeiisftblc ;  lutd  this, 
vro  umJorsUncI,  Uif  nun'  ilcpiirlriiuiL  is  lo  hnw 
in  nbandancc.  Tli>'  st-coml  n--(|iii«ilc  is  c<]uiil- 
l.v  impcTstivo.  Th*'  ii»ivi'i'»itv  jiwt  nnw  mi-ii- 
tioopd  hfld  abundant  means;  no  hiul  others 
before  it  i  bat  it  inTok(>(l  ucn-  incthotls.  Ttik, 
ttieee  eeeiDcd  lo  som**.  at  the  outset,  revolution- 
ary :  but  who  can  deny  that  tlior  tiave  been 
a  soccees?  It  was  because  of  this  great  ini- 
portsnce  of  abaolnle  IVeii-doiu  tbsi  aoait:  felt 
it  lo  l>L-  Mifer  fui'  the  nen-  eslablisbiuent  In 
Philoildptiin  to  »lc«r  vlear  of  Hl)lliat!ofis.  how- 
ever exnllixi ;  tiiiil  it  watt  for  tliis  ri;.'irtoii  alone*, 
'rill-  ailrantjigp*  acvming  Iri  botli  tlic  I'liiversi- 
ty  or  IVniniylraiiiH  hikI  Dk-  biolo^cit  iiwtilnl<? 
(or  department),  bv  tmion,  me.  loo  olivioiis 
to  neefl  discussion  ;  and  both  are  to  be  con- 
gratulated, providetl  only  tbal  ilial  liberty  be 
t;raiit«d  whicli  vill  insure  the  employment  of 
the  best  methods. 

Aa  lo  the  esart  line  of  work  lo  bo  done,  or 
the  methods  to  be  set  going,  we  may  safely 
tnixt  to  the  dlacretlon  of  the  new  faciilt>'. 
Kvi'lently,  n)n»enm>work  !n  the  older  sense,  titn.! 
uli-niciilary  teachinc  by  llu-  okler  im-thod.i.  uiiiv 
be  iieglreli'd.  And  it  will  very  likely  be  foiiiHl 
true  Itiat  gri-nt  opiwrtunitieK  are  rnibraivd  in  thi; 
linnt  for  new  melliodsofwork,  —  in  technique, 
—  and  es|>ecialiy  in  licld-work  at  the  Hources 
of  supply.  The  Aaierican  mind  Is  quick,  in- 
rentive.  ingenious.  Must  it  always  go  abroad 
to  get  new  'points'?  liet  it.  ratber.  come  to 
prove  it(i  ingenuity  by  original  biologic.il  meth- 
ods at  Lome:  then,  with  apjillcatioo  of  these 
at  the  soureeH  of  supply.  —  nl  the  laboralorj" 
table,  by  the  shores  of  the  sea.  by  Ibe  river  or 
tJie  gidf.  —  we  may  solve  those  home  probh-im* 
whieli  are  most  iiressinjj;.  It  is  not  too  nuicb 
to  say  that  tht?  eyes  of  the  bioIt^iKt*  of  ICuropc 
are  ujion  u*  and  upon  our  toMlerial.  More- 
over, if,  as  is  certain,  the  ficlil  i«  while  for  the 
harvest,  nectl  the  reapere  be  few?  or  tiiosc 
few,  Europeans? 

And  let  us  by  uo  means  forget  our  greatest 
opiiorl unity.  Id  the  variety  of  our  euvii-on- 
inent^,  and  1»  the  area  of  our  country,  we  have 
coiidilions  highly  favoiable  for  tlie  study  of 
those  final  bruadi-r  piiysjolo^ieal  probli'tn» 
which  mii.'.t  evciiliially  btr  the  key  t"  lire-xcienec 
as  a  whole.  We  wish  the  ntw  biologiexl 
dftginrloHnt  every  possible  suocoss. 


TUB    EXBMfES     A^D     PARASITES    OF 
TUB  OYSTEH,  PAST  AND  PRESEST. 

Amom;    the  worst  enemies  of  tlie  oyster  of 
0«r    Atlantic   coast   are  the   »lar-(ishes;   and 


great  numbers  of  them  are  nsually  found  upon 
all  oyster-beds,  where  Ihey  are  oommittiog 
depredations  upon  the  niolUisks.  It  is  an  in- 
teresting fact,  howe^-er,  that  the  remaitia  of 
star-Rshes  are  rarely  found  in  eonnectJon  with 
fossil  oysters  of  any  age,  not  ew-n  willi  t«r- 
tiar^'  oysters.  Tlie  oyster  family  vulminntcd 
in  the  crelacooas  perio<i,  as  regards  generic 
difTcrcntiatioo.  The  abundance  of  individuals 
was  also  as  great  then  as  it  has  ever  been 
since ;  and  it  is  oflen  the  case  that  the  remains 
of  oysters  are  found  in  great  profusion  in  both 
cretaceous  and  tertiary  strata.  The  creta- 
ceous alrata  of  Texas  have  fVirnished  a  icreat 
abuu<lanc«  of  the  Ostiviilae  of  every  generic 
and  siibgcnerio  form  known  n|Kin  this  t'unti- 
nent ;  an<I  yet,  jimotig  all  the  many  coUcc- 
tiouK  of  fossils  from  Uiosc  rocks  whicli  I  h.ive 
ex.tmineii,  I  have  never  seen  a  fragment  of  a 
stnr-lish.  although  echinoids  in  considerable 
variety  are  not  uncommou. 

Star-flshes  very  closely  related  to  those  now 
living  upon  our  coast  have  been  reported  by 
Forbes  ftom  Jurassic  strata,  and  I  have  recog- 
nized a  similar  form  from  the  Xcocoinlan  of 
Brazil;  but  we  have  no  evidence  that  olar- 
flahes  of  any  kind  wt-re  ever  a  serious  enemy 
to  the  oyster  bcfori?  Ihe  present  ejioch.  The 
ancient  star-fishes,  no  doubt,  hiul  the  same 
propensities  thai  their  modern  rvprese  ills  lives 
have  :  but  they  seem  not  to  hare  obtained  that 
preponderance  thei]  which  they  have  since  ac- 
quired. 

Burrowing  sixingcs  similar  lo.  If  not  ideoU- 
eal  with,  the  living  Cltona.  are  of  verj'  ancient 
origin.  The  fossil  shells  of  the  ostrcld  genera 
Esogyra  and  (Iryphaea.  as  well  as  thosfiof  Os- 
trea  pro[)er,  are  as  (.-ommonly  and  completely 
'  riddled*  by  burrowing  sponges  as  are  aii;r shells 
of  the  living  oyster.  Indeed,  it  is  rare  lo  timi 
even  n  small  collection  of  fossil  oyster-shells 
Trcv  from  such  burrows.  Other  fossil  shdl» 
besides  those  of  the  Ustrcidao  are  found  to 
have  been  thus  infested,  the  burrowB  being  In 
all  respects  the  same  as  Uiose  which  Infcat  Ibe 
oysters. 

Not  only  did  Cllona  exist  ahuudantly  willi 
the  Oatieidae  of  mesoxolc  time,  but  I  ha^-* 
obtained  evidence  thai  it  also  ext.4U:d  in  pale* 
oxoic  time  in  essentially  the  same  clmrncter 
that  it  has  to-dny.  -Several  years  ago  I  ob- 
tained from  the  Dcvoni.^n  strata  of  Iowa  some 
shelU  of  the  bracliiopod  genus  Stropbomena, 
which  eont.iin  numerous  Cliona-like  burrows. 
These  I  submitted  to  Prof.  A.  E.  VerriU.  who 
informed  me  that  in  bis  opinion  they  are  the 
borings  of  a  spcdes  of  Cliona. 

C.  A.  Wilms. 
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A  MUUKU  OF  THE  KANAWHA    VALLEY. 

A  Hoi.'Mi  rcociillj  oiwue<l  by  Col.  V.  W. 
Xoiris,  one  or  tlie  im&iiitnDtd  of  the  Uiireaii  of 
cltiiiolog^',  i>rcsi:iilH  some  TacU  of  more  Ibao 
onlinMry  intriTst.  Il  i»  siliiuted  on  th«  fann 
ofCol.  H,  II.  Smilli.  iii-nr  f 'liiirlfsUiu .  W,  Va., 
is  conical  in  form,  alKinl  ii  Imntln-J  aiiit 
Beventy-flvc  feet  in  diiimeter  iil  llm  Imw.  uml 
Oiirly-llvc  feci  high.  Il  upiK-ni*,  iu  faet.  lo  l»e 
double :  that  is  to  say,  it  cod»)«U  of  two 
mounds,  one  built  on  the  olber,  the  lower  or 
origioal  one  bt>lng  twenly  feet,  and  the  upper 
fifteen  feet,  hlgb. 

The  ex|iloralioii  was  madeby  Mokiiigasbnft 
twelve  feet  stiiiare  at  tbe  top,  and  narrowing 
srMrliinlly  to  si\  feel  sijiiare  at  the  bottoin, 
aoirn  tliroiigb  tlie  miitie  of  Lbo  sinietiire.  to. 
and  II  short  distiitiiue  below,  the  origioal  surfucc 
of  llie  ground.  After  removing  a  *Iigbl  cover- 
ing of  ennb,  nn  irregnlar Tna««  of  lai^e.  rough. 
flat  sandstones,  evidcnlly  brought  from  llie 
bluiTs  half  a  mile  dist-int,  was  rncoimtcToil. 
Some  of  these  aaodstones  were  a  goorl  load  for 
two  ordinary  men. 

Till*  rvmot-al  of  a  wsgon-load  or  so  of  these 
stones  brought  to  light  a  atone  vault  seven  feet 
long  and  four  feet  deep,  in  the  bottom  of  which 
was  found  a  largf^  and  in  neb -decayed  human 
skclet<oo,  but  warning  the  bend,  nhlcb  the  most 
cArcful  es.^tni nation  failed  to  diw:over.  A  sin- 
gle rough  spear-licad  was  tlic  only  ueconipany- 
ing  ailicle  found  in  thi»  vault.  At  the  dcplli 
of  six  feet,  in  earth  similar  lo  that  around  the 
base  of  the  mound,  was  found  a  second,  ulso 
Din di -decayed,  skeleton,  an  adnit  of  onlinarj* 
»ix«.  At  nine fcetatkinlskeleton was  encoun- 
l«n.'d.in  a  inaaa  ofloose.dry  earth,  surrounded 
by  the  reniaUiit  of  a  barl<  cofUn.  This  was  in 
anmcb  Ix-tler  aluie  of  preservation  than  the 
other  twii.  The  «ltn11,  which  was  prcttervcd. 
is  of  tlic  eomprc«eil  or  ■  <lal-h<-ni!  '  t\'i)e. 

For  some  ihixe  or  four  feci  below  this,  the 
earth  was  found  lo  be  mixed  with  a>>h<^M.  At 
ihts  deptli,  in  his  downward  iirogrcvs.  Col. 
Nori'U  began  to  encounter  the  remains  of  what 
further  excavation  showed  to  have  l>cen  a  tim- 
iH-r  vault,  about  twelve  feel  square  and  seven 
or  eight  feet  bigli.  From  the  condition  iu 
vhicb  the  remains  of  the  cover  were  found,  lie 
concbidcH  that  this  must  have  been  roof-shape*!, 
and,  having  liecomc  diTcayiil,  was  eiiiitlii'd  En 
by  the  weight  of  the  nddiliou  inadi;  to  the 
mound.  I^umc  of  the  walnut  tiuiberx  of  thU 
vault  were  as  much  as  twelve  incbe«  in  diameter. 
In  ihb  vault  were  found  five  skeletons.  -— 
one  lying  i>i'o«lrate  on  Ihe  floor  at  the  depth  of 
liineteeD  feel  fVom  the  top  of  the  mound,  and 


fourotfaem,  which,  fVom  the  iKisitlona  in  which 
tbey  were  found,  were  itii|ipoaed  to  have  been 
placed  standing  in  the  four  corners.  The  flrst 
of  these  was  discovennl  al  lln!  dejrtb  of  four- 
teen feel,  ami<I  a  commii^U-d  mass  of  earth 
and  decaying  l>arlc  and  Umbers,  nearly  enn;!. 
leaning  against  the  wall,  and  siirrocinded  by  Uic 
remains  of  a  l^nrk  eoCIIn.  All  the  t>ones,  ex<«pt 
thone  of  llie  left  fore-ai  m,  ivere  loo  far  decayed 
lo  be  sa^ed  :  these  wei*  jjretterved  by  two  very 
beavj'  copper  bracelets  which  yei  surrounded 
them. 

Th4-  skeleton  Ibtind  lying  in  the  middle  of 
the  floor  of  the  vault  was  of  nuUMially  large 
sixc,  ■' measuring  seven  fti^tsix  inchc-i  in  length, 
and  nineteen  inches  between  the  shoiitd<T-soek- 
ets."  It  tuul  also  been  enclosed  in  a  wrapping 
or  cofHn  of  bark,  remains  of  which  were  still 
distinctly  visible,  it  lay  upon  the  back,  head 
east,  legs  togetiier,  and  arms  by  the  sides. 
niere  were  ain  heavy  bracelets  on  each  wrist ; 
four  others  were  found  under  the  head,  wliich. 
together  with  a  spear- point  of  black  flint,  were 
inca.Hed  in  u  mans  of  uiortnr-like  substance 
which  bad  evidently'  been  wrapj>cd  in  some  tex- 
tile fabric.  On  tin-  breast wa-taooppcrgoi^et. 
In  each  band  wen^  Uircv  spear-heads  of  black 
flint,  and  others  about  the  licad,  knees,  and  feel. 
Near  the  right  hand  weix-  two  benutitc  celts  ; 
and  on  the  shoulder,  lhii?c  large  and  thick 
plates  of  mica.  About  the  shoulders,  waist, 
and  thighs  were  numeroua  minatc  pcrfori^ed 
sbclla  and  shell  beads. 


The  gorget  is  precisely  of  tbi-  imttera  rejirc- 
sentttd  in  fig.  Ii.  j).  100,  Fifteenth  report  of 
the  IVabmly  museum.  The  bracelets  are  V€r>' 
heavy,  ftnil.  like  the  gorget,  have  the  appear- 
ance of  having  been  hammered  out  of  native 
copper. 

While  (Slliiig  uj>  the  shaft.  Col.  Norris  dis- 
covered, in  the  011*1  whieb  bod  been  removed 
from  it,  a  steatite  pijK',  represented  In  the  ac* 
eompannng  figure.  It  i*  worthy  of  nofe,  that 
this  pipe  is  precisely  of  Ihe  form  of  aonit'  found 
recently  in  the  mounds  of  wcistcm  North  Caro- 
lina, and  agrees  exactly  with  the  description, 
given  by  Adair,  of  i»ipcs  made  by  Ihc  Clicro- 
kix-s.  CvKi*  TriwJiAS. 
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THK  iCIITUYOLOGtCAL  PECULIARITIES 
OP  TUB  BASSALUy  FAUNA.* 

Tiih  author  recalled  the  Tnct  (bat  li«  bod 
reeciilly  |>roixui-<)  tin.-  nantc  '  lta»aaliaii  realm  ' 
Tor  tlic  collvctivt!  dntp-sen  riitinaa.  At  inilefl- 
iiilc  [jiittiinccs  b<t1ow  Iho  Kiirfiici'.  iJcepi'-%l  Id  tlic 
tropics.  m<^  liiitl  xtniiigv  funnit  of  iiiiim&I  Utb, 
which  differ  not  only  spcdfinilly  ami  gL-iiori- 
cally  from  those  of  the  iiu|icrincmnln-iit  wut^r. 
SB  well  as  fVoin  thosf  of  the  colt!  i-xtiviinK  at 
the  globe,  btil  ofleu  represent  <iiiilc  •iixlinirt 
ramilks.  Those  foims  whieh  livo  at  modei-ntt- 
depths  (cxlMiug.  as  they  do.  in  cold  water)  w*i 


ninry  of  our  knowledge  of  the  IiaIi^h  of  the 
deep  sea  lias  been  given  by  Dr.  (iiiiitlit-r,  {» 
bis  '  Introduction  to  tiic  atiidy  of  fisht-s'  (pj>. 
290-311).  AceordingtoJtr.  (ifinUift,  •'tmrore 
tiie  voyage  of  11.  SI.  M.  Clialleiiger,  sairccly 
thirty  deep-sea  fi§hee  irero  kuowo.  This  Dam- 
ber  la  now  miieb  increased  by  the  discovery  of 
man}'  ucw  Bpecl«3  and  genera  :  bal,  tingulari^, 
no  new  type*  of  families  axre  diteovend:' 
nothing  ))iit  what  might  ha\c  bceit  expected 
froni  our  previous  knowledge  of  thU  groa|>  of 
lishea"  (p.  -"104  1.  Dr.  tiiinlhcr  evidently  for- 
got that  lie  had  himscli'  proposetl  to  distia- 
gnish  a  peculiar  fannily  (Uatfaythrissidoe)   for 
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related  to,  or  even  belong  to,  tlie  })ol&r  Taunaa  : 
but.  as  we  go  .itlll  deeper,  vre  find  rarioua  other 
a»eniblagea  uf  animab.  Tlionr  uf  Iliu  lowest 
tHtisOaa  are  ulti^u  wondrrlnlly  niodified  :  unci 
tb»  d«ep-iKii  exploralioiiji  of  ret^enl  year*  liavc 
bronght  to  light  mjiny  very  pc<-iiliar  furnw. 
Not  tlio  lejiitt  n-mHrkable  of  the  several  aiiiinnl 
tjpea.  and  iii  soinc  respi-cls  the  most  rr.'tnnik. 
able,  are  the  fishes.     'I'bc  only  csteHdcd  sum- 

*  Ab«inct  at »  D*!""  bjr  IJr.  TifKoiiTiKx  Oiu.,  nqd  io  thu 
NaUoD*!  uadnny  o<  trtnrtm,  April  i:.  1>si. 

rrhr  fart nUniiub*  rarrlol  VD  In  roiinviMlc^n  «10i  iliir  Fiviicli 
*S|rtnrlri|['r**«aT  I*  TnrTAlllvur  mftpi^r  l^i  eonnrm,  aa  well  jm 
■irpplomtDt,  Uw  n<«ijlu  hunrfofotp  hIUIiicI.  iKfinc  nt  ibi"  tn-vt 
•uoctiB  htn  •Irtkdj  tittrn  llliiitnitHt  ftnd  w  btrt  ln(rvda«o 
llgumi  ut  npRwiUUn  of  ihn*  or  ibr  niwl  ihanMcriitlc  nt 
IM  4vf«'«f*  >TP«^  Thtac  mrw  RmrpTuiryDiJwLKaniitcltfB  (ih* 
|n«oru»kiidrTlCiuypbifjBEldwaikd(irairC|i«tatfl).  WHrii- 
ru>«u«nU*(*  ivrm  or  lAt  vlilrljr  dMrttalcd  and  rieh  fUnlly 
ICurufMiu>)|aD4  llvl«AA?vlw*lrmmDnl  (■  ifpmcnla11v(>  of  tlwr 
4«tp»w  fimtatMU  hntllj  of  OnUldu].  AddlUniuJ  HfinH 
vMlba  Arand  la  imiitlitr  (nlrtt  III  lbl>  iiBrnbrr,  —  Kd.J 


a  <Ieep-9ea  fiaJi  obtained  by  the  C'halleDgor : 
nnil  hia  generaltxation  otherwise  will  itot  Mar 
tin:  i<»l  of  confronting  with  ih<-  facia  known 
even  to  him.  much  letta  those  novr  kiiuwii.  In 
fact,  the  deep-sea  fauna  is  !turi>riMiigl3-  rich  ia 
peculiar  forms  of  Ibbuii:  ami  no  less  ilian 
Iwenty-eight  families  are  eitlwr  (miifine<j  en- 
tirely to  tlic  deep  sea,  or  roprocutcd  clsvnfaere 
by  mere  stragglers.  Three  new  family  tvpea 
were  obtained  during  tlie  past  year,  further, 
two  ordera.  the  Lyomeri-aiid  tlie  Careudteli. 
are  only  known  from  deep-sea  represeiilalivr-s. 
Ttie  fumlliea  that  haie  been  already  lUstia- 
guUhed  for  the  iIee|)-loi'tug  IUbc«  arc  twenty- 
eight  in  number.'     Several  of  theae  have  beeii 

>  aunuiiliiu-yiiul'W.  Kury[>liiiirnidd<c>.  1' J iwiilllitl l in  ilil dia . 
tnmuichrtxlil'"'.  ><'inlcl>ll:}ia»i',  I><irlFhlkrldiM,iri      ' 
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greally   iiivrenscd    of    late.      ProlwWy  olbor      llml  (iDliwIiiHioii,  [►.  3W),  "as  fmraa  the  ol>- 
f«niilles  I'ctiulre  to  be  dilT«n'nliatG«l  for  ccttain      sci-vstious  go  at  itresent,  no  distinct  balhytnct- 


MMSUM*  41VMUUI>. 


(leculinr  roim*:  »nit,  uf  i-uiiiw,  numiTuus  Tam- 
llies.  k  no  nil  from  littoriLl  lislH-«,  liavo  (l««p-8ea 
repiVBcntalivcs.  It  is  obvious,  then,  that  we 
have,  in  such  an  aggtxi- 
gato,  a  corabinalioD  or 
foriDH  ^erj-  different 
from  ntiy  of  the  super- 
flvial  raiinaa  ne  have 
hert'tofiin-  (■ofiaidered- 
We  will  b«  Juslitiei]. 
thorefor«,  in  recognis- 
ing Tor  them  a  njiecinl 
realm,  nliicli  luut  been 
culle<l  ■  lln»«alia '  or 
the  'Bassalinu  i-ealm.' 
Itul  caution  is  timely 
thai  it  seems  to  be 
ratti<T  a  heterogeneous 
oii«,  and  may  hereaf- 
ter require  restriction. 
The  (lata  now  availahle 
are  iti*iilllctt'[it.  bon- 
ever.  for  ilifri-iciitintiDg 
what  an-,  iloiiblK-s!'. 
Uie  several  conxlttti- 
cDta  or  region"  of  ihii 
T»alm. 

I>r.  <iunthcr  has  even  expressed  the  o|iinioii, 

luuFHlldM.  .MvjBi»|ih4lliliiD.  llMkrlicl-laF,  MalvniirlilH. 
HalhytlirlMUat,  Uanlcrldu.  TneIif|>u-iijM.  t^iiliulidu'. 
<  litunneHliiiilUHi  8le|iIaaolitryil.|«.  Bn^rliUr.  (imntRlu-li^l 
clldn*^,   I'ntfiBllttJHiw   LfUcUillit^.   n^T^tQTl^lu-.   kfvrr^rlitBr.   mn4 
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ri<Mil  regions  whidi  woiiKl  lir  characterized  by 
peculiar  fbrnts  cnit  Ik  defined,"  and  titat.  "  i( 
the  vertical  range  uf  deep-sea  flshes  is  actually 
as  it  api>eara  from  IliV- 
Challenger  lista.  then 
there  U  no  more  <1U- 
tiuet  vertical  tluin  hori- 
xoutal  dtatriUilion  of 
deep-sea  Mithr-Ji "  (tip. 
c*(..  p.  »«.'.).  I'here 
arc  n-HsoDs  for  l>cliev- 
ing  Kmt  these  gcnerali- 
Kation.t  :ir^  ;it  least  ex- 
aggerated ;  but  it  may 
be  well  to  awnit  the  col- 
lection of  more  mate- 
rial, and  tlie  collation 
of  more  esleiislve  data, 
before  reversing  tiieni. 
Four  fadora  nuutt  de- 
termine the  buUijnict- 
rieul  distribution  of 
fishes:  (I)  tenii>cra- 
liire,  <2>  the  decrease 
.tnd  final  absence  of 
light,  {3)  the  concoml- 
Uinl  paucity  or  nbsence 
of  vegetation,  and  (4)  the  pnrssniv  of  the 
water.  The  relative  im|>orlancc  of  llipse  sev 
oral  factors  still  remains  to  be  studied,  and 
their  results  discriminnteil.  The  absence  of 
vegetable  life  confines  the  animal  life  to  car- 
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nivorous  TwtDa ;  anil  many  of  Uw  fislMrs  nru 
]>■*#-<■  mi ticDt  Tor  rormidahle  armsluro.  ami  some 
for  ^xlraordinarv  inoi li Ilea t ions  for  olilsininy 
food. 


smrtf  soasD,  akd  its  explora- 
tion. 

A  MOiiK  opportitn*'  mompni  could  not  liavu  bwD 
Mtecl^l  liy  Dr.  BomoU  fi>r  piiWi»l\irj['  *  rnhdcnm- 
tJOD  at  Ibe  liluniture  rvliUiis  lu  :riuil1i  Sotinil.  Aild< 
tA  ta  Uie  iDti^rMl  which  niclic  iiBnalive  1i»t  Atwufs 
pDiscMTt).  i*  tlie  coiicmi  (vli  (or  I.ipui.  Grcflj'  aiid  hia 
pftrt>,  and  th*  hope*  anil  Ivitn  airakoiicd  b;  th«  de~ 
parture  at  t>i6  eifreitition  (or  his  rvllef.  Man;  p«r- 
■on*  will  lb«refi>re  he  gliul  lo  leajii  luiuelliiiijt;  uf  Ihe 
Tpgloii,  which,  wltli  all  iit  Icrron  niiil  liAnliliips,  h»» 
bmD  »uSlci«nlly  allractUr  lt>  again  anil  again  induce 
tu<^  lu  ri*k  llt«  and  limb  io  Iti^  attempt  to  pnnRlrat* 
Its  niytlerles.  Fur  that  clnit  of  rvadert,  Dr.  UcMCll' 
papM  wtA,  poiiiblt.  originally  d^nlgiied.  Itut  in  n- 
taiint  the  lilatory  of  the  moic  rriVDt  eipcdiliom, 
««]ivci:illy  Ihoae  carrlcil  on  iinitei  tliv  saaplnca  of  Ihr 
aignal-ot)i<^\  thv  atillior  bu«  ti*wii  vi  WTeii>  io  Iiia 
crltlfi^mi  Olid  Ktltvlioiis,  tliAl  liis  produclion.  nliile 
pCMBCMinn  the  fault*.  Iia>  llkrwisp  the  Inlcreii,  of  a 
poleinir.  ParaKrapii'  like  ilin  fi'llnning  will  oirtainly 
not  loll  in  atlractius  Bll«<iiliun  for  waul  ot  >itv«rity. 
"Thto  plan,  tcnii«il  Ihe  llungnte  plan,  was  devuitl  of 
all  aoiind  origlnalUy.  Tlip  valuable  parti  of  It  arr 
bwM)  Oh  Ihe  work  of  Uavi-*  and  Wpypiwrht;  ili« 
nitt.  MiLaoaliug  fruiu  \X\*  bi»>ii  of  Lieut.  llviiryW. 
tlowgatc,  bcara  tt-alluioiiy  llmi  ili«  uri||;itiati>r  of  Ihe 
'  UOKfiaU  plan '  tua  nui  (amiliKr  wlih  even  Ibn 
rudiinvnl*  ot  an-ilc  csplorailtn  "  (p.  41^).  "J-ady 
Franklin  Bay  bIi<>u!<)  liave  Iwpii  ilip  tntt  pliu'e  i-liu- 
i«ii  u  a  p«niMDt>nt  or  tcnipurdrv  tUllou"  (p.  4i8>. 
"Tliat  thli  plan  (Ilowsati.-  or  Sigiinl^crviec  plnii] 
would  lead  lo  dltaitcf  waa  pointed  onl  !>;  mjrenif 
and  othen  al  an  early  dalr;  Ihii  tlie  Judcincnt  of  lliv 
ditof  Rifciial-adlof  lu  arcltc  iD»U(-rs  was  coiiB/drrrd 
•Hprt>m«,  and  npoD  lilni  raU  tlic  ri^aponiiliilltf  of  Ita 
tallure-  Sar«ral  name*  coiitierted  wltli  Ihe  djcnal- 
(lOlce  will  nut  caallf  b«  forsotlcn  In  amic  tiiiloi?  " 
tp.4l8).  "TbePnXeua  i*  ixoattliebouoiuor  lh« 
»eai  and  alt  tbe  argumciiU  1  could  utter  would  not  b« 
■Me  IO  raUv  her,  or  lo  relieve  lUc-  i<:«  bound  pany  In 
Lad;  Fnuhlln  Bay.  Thi-  (*r«on  n-nprniiililu  for  Ibe 
diaaater  ii  ibi>  cbivt  >ii{nHl-illicfr"  IpL  435}.  "The 
]>rt<wdlns  parafrapli  enibudJFi  lUn  aubaUuica  of  hi' 
|Gar1in|[lon'»)  tnilrucllonr.  o>  gjicn  and  »l)[ntid  by 
W.  a.  llaieii.  Milg.  and  Itvi.  MaJ.  Gra-|.  chi«f  ftiji- 
ual-oflicn,  V.  !?.  A."  (p.  +31).  "It  rleuly  allow* 
that  ihoac  who  wrote  (>arliuB;lan'a  order*  were  ut- 
terly lirnorant  of  ilw  nature  and  rliam<t«T  ot  lb« 
fxiUDlry  In  be  irarciHNl"  (p.  iXn). 

Olhei  uuoialloin  might  b*  made,  wliidi  would 
(how  that  the  ti^al-wrvtM  I*  not  alune  crntiircij. 
Th«  asplomlion*  of  Sir  John  ItoM  and  Ilayn,  and 
tbe  eondoct  of  Buddin^ion.  are  all  crfilciwd  inor«  tyr 
lew  Be*er*ly.  ItoM  and  llaye*  ar*  dead,  and  can 
>  rrw*alUw«  of  Ob  V.  B.  bsviI  ■■«(«•,  *»t.  i.,  qq.  J. 


inako  no  reply;  Buddiiigton,  noconlInK  lo  llrsscU,  I* 
not  prnflelent  in  the  art  of  writing.  »ii«l  wn  caii 
•■ijirct  iiothluji  fnun  him.  Hut  Gen.  Ilaieri  ha*  a 
pfn.  which  he  has  at  time*  ii»ed  wtlh  ratiiiderable 
eftrfti  and  It  it  posalbli^  that  he  may  *«e  fit  to  raiM 
the  low  temperature  of  the  present  conlrorer^y  lo  a 
height  not  at  all  In  aeconlauuc  wllh  the  nonnal  of 
arellc  llteralunr. 

Hut,  uu  the  whole,  llie  alriclurr^  upon  tbe  aignid* 
senice  expedHioi>-i  apjiear  to  b«  Just  and  proper. 
Tbe  (oily  of  intrusiin;;  ilie  or^anlxatiun  and  detail* 
i>f  an  arotle  exploring-party  to  a  board  ootuposcd  of 
person*  wltlinnl  sprclal  cxperlrnce,  has  licen  forcibly 
brxm^ht  to  notice  Ijy  tlif  failure  uf  Iwib  r^'llef  eipc- 
ditioim;  niid  puntiibly  it  will  be  made  mora  promlneiil 
when  we  know  more  of  Lieui.  Greely's  'liuatlon 
and  expcjlencri.  That  audi  a  bonni  sbuuld  advise 
many  uttwise  t1il>i)[s,  and  pn'ipoic  tcbcncs  and  plans 
mora  or  less  i nip racll cable,  was  In  Ibo  nature  of 
tbiii^  lUil  Ibat  kueeeti  iltunld  be  oipecied  from 
nantir.al  expedition*  lo  the  polar  leaa.  which  were 
coDinianiled  by  penont  not  only  without  arctic  expp- 
r)et)ce.  but  ijpioraut  ot  Ihe  an  of  navigation  and  the 
iuauauei[i«nt  ot  ahipt,  seema  IncicdiUe.  Certainly 
Ureely's  parly,  a*  well  an  tlioie  underlakinfi  hi* 
rellrf,  should  UaTe  bad  the  brncGi  ot  Ibe  best  arctic 
and  nautical  experience,  assistance,  aiwl  advice. 
That  Ihcy  did  iiol  have  It  U  evidently  Ibe  fault  »f 
tbe  originator!  ot  tlie  Lady  Frnnklin  Bay  plan,  aiid 
the  detiirn  ol  tbe  detail*  of  Iti  eieculloo. 

Dm,  Willie  careful  to  point  out  llm  error*  in  orlgl- 
ualion  and  execution  ot  llie  iiigunl  service  «x]>e>il- 
tloni,  I>r.  Be»eli  nppenn  to  enlirely  overtook  the 
fact  that  Ihe  I'otaris  exprdiilon,  of  which  he  was  a 
member,  was  *o  consiittited  as  to  Inille,  )t  not  in. 
sure,  failuip.  Ilall,  lu  coininutder,  Ibotigb  of  sr 
arctic  expttrieiicc:.  was  entirely  Ignorant  of  hbipa,* 
their  tnanasemciil,  narigallon.  and  capabilltlea.  He 
WHS  also  entirely  an  unciitlivated  man,  and  Utile 
filled  lo  observe  or  »tudy  pbcuomeiia  In  Ibeirtcien- 
llllc  Btpvcii.  nis  sole  qitallflcatiMt  for  tlie  direction 
of  a  (Milar  exprdltlon  wai  lil*  enthoilasin  uid  lnle.re*t 
in  arctic  ezplorailon.  To  supply  hU  deAclencic, 
liic  Polaris  parly  wa«  pecviliarly  orjcanlted.  Tlie  care 
and  DiBiiageincnC  of  the  3hi|>  were  In  the  band*  of 
UluldlngtoQ.  The  telenliHc  corps  «aa  undor  thr  dt- 
rectlon  rjf  Dr.  UcikcIs.  Ilall  was  lo  suplily  Ibo  sl«aia 
neccusry  to  run  Ibit  ntltiet  cijuigiJicatvil  MHihiuery. 
KalutBliv,  (rom  sudi  an  organ  i  tat  ion,  coijliriual  coci- 
irovemy  wo*  lo  be  expi-eted;  and  ctminiTcrsy.  under 
ll>e  circumstance*,  would  nerei*arl1y  sertoiixly  alTect 
tbe  auoteaa  of  llie  und<'t(aklni(.  Hut  Ihe  Insirui-tions 
iiuied  by  the  Savy  iti^jmrltneut  iiroiidol.  thai,  in 
case  of  Ilnll'*  dralli,  the  control  of  (ulure  operallou* 
aliould  be  ilurcd  by  Itiutdlngloti  ami  llestels:  tlie 
former  btlng  suprt-mo  as  far  a<  ibe  vesiel  wa«  ran. 
cenied.  tbe  laller  equnlly  supreme  in  Ihe  dlrecUon 
n(  mallcn  on  shore.  Such  a  prurision  could  Imt 
lend  lo  a  failure  In  all  rrapccK.  DuHtig  Hall'i  life 
the  poMlbltllles  were,  that  cllher  •cienilllc  ofaierva- 
lloii*  would  be  racriliced  lo  llie  'uppoMd  interest*  of 
ill*  vfwri.  or  that  the  rent  inici^eai*  and  *afciy  of  the 
vente)  would  be  i.BCrince>l  lo  a  supposed  li«c«Mlt;  fur 
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inakiiiit  tiiKlitiunaT  sckiillfic  obwrvaiionx.  Tlie  mcAt 
JlVely  cuune  lo  be  pureuert  wuulil  be  ilie  mbordlno- 
tion  «f  both  iclcncn  anil  »rnj  to  Hatl'i  itoinliiHnt 
moilvr,  —  Ifin  ilcdiro  In  r*ach  alilgli  lac)iu'l«.  In  ili* 
«vpiit  of  hi«  JeatTi,  ttie  fDrr^jug  puMlbililirs  wuvilil 
b«cuiii«  probabilitiM.  if  nol  bciuevI  rcruiiiliri.  II 
ihoulil  never  be  tors°llrn.  when  aiiiMnpiins  loili'- 
innninc'  Ihn  relnllvfi  taIrim  of  tbe  oncaiii'ation*  ■>( 
thp  tnicrsil  |ioIi(r<-x)icitlii<iti».  Ibat  tliesuccns  ul  llie 
Polaris  w.ii  rntirrly  due  lo  iinprwtJetilcd  gooil  for- 
tune, -inil  not  HI  ali  to  good  mMinscmcnt,  or  «xtnior- 
dliuiry  jiidginnnt  In  mrnunlrrlnti  in<l  owrcomlnK 
obdnrki'.  IJnil  t^rloii*  <tlfficiiItU-»  ucciimd  M  (he 
onisvl.  fur  lii*taiici'  tiieli  ai  the  English  eip«(lilion 
bad  Ul  contend  bIiIi.  it  i*  probnble  t)ial  gen^raphicnl 
knovldlge  would  not  hiiT«  boRn  lulraiirrd  lo  any 
Importnnl  eilcnt- 

Tlie  iirriioiiml  dtfecl  lo  be  noticed  in  Dr.  Bewelk* 
papier  is  a  waiil  of  apptvciitlioii  of  ilie  kws  of  literary 
nnd  lililorknl  pcnprcilvc.  (jiiltc  unison K-loiuly,  pcr- 
hajii^  lu-.  fxiiftrnilf*  ilic  liiitKirlaiice  at  cveniaviih 
urUkli  liv  WHx  inTM.mally  a^sucialed.  As  an  inManc*^, 
|J|«  narmlive  ot  llw  Polaris'  royngc!  i?  detailed  at  vx- 
traortllimry  Iciigib.  occrupying  inmo  ililriy  page*  nf 
llt«  pap^r;  wlilk  llio  lii>tory  of  tile  Utc  Eu|[ll)b  ex- 
tie'liti"[i,  l>y  fitr  ihp  ui'iM  imi>ortaai  of  all,  occupies 
but  fourlteu  imgrt.  In  faft.  an  iet- hum  mock  iccii 
by  tlip  Polnrii  npiicarj  lo  be  of  iiiori-  coniequcncs 
tliAii  ail  IcclitTE  neon  from  any  oii<>  tv at^J ;  ainl  an  imib 
of  Biiddiri;j;ton**  m»r->  nortliy  ut  cliruoicle  iliaii  tlie 
most  animaleil  di-*criplion»  of  Kan*.  Iliyci.  or  Narp». 
Thb  i*  a  very  lerioiis  fault  in  an  lilntorlcnl  witter,  aiul 
miiiiiil  Ik!  Ion  Rirvr rely  rnprchvmlojl.  Oii»ralty  *j>fak- 
iufit  it  I^iiitx  to  rttidertlKi  siyleot  lli«  publEcalJon  un- 
dignified, and  tti«  iiul>sl.iuce  IriTial.  But  it  ii  only 
fair  to  n-iiieiiiber  lli»t  Dr.  Bcsids  Is  writing  of  eir- 
cmnalancr*  of  an  rxocpllonal  naturv;  thai  lie  Is  m- 
lalini:  much  llial  H  Tiew,  and  uliicli  lo  ino»t  persi^ut 
i>  raitivr  secret  llian  ^eiicrxl  bistrrry ;  thai  tie  was  lii- 
tifnitrly  and  prouiiiietiilif  connetTuil  with  Ihn  cvcnl* 
«f  «lik-h  bn  wrltfi:  and  tlint  Ibc  facta  have  not.  biirr- 
tufori',  bueii  p<r»*iiird  fr<un  hit  particular  point  of 
view.  Tlie  fnulls  of  lli';  paper  iiro  therefore  exciis- 
abir,  wbltc  till!  inerits  would  eounlerbnlnncc  thctn 
•ven  ^nnt  Ibcy  nni.  The  history  of  two  bninlrrd 
ftnd  tlxty  y<^Hta  of  arctic  vxplorailon.  to  far  as  It  rv- 
latca  10  Smith  bound,  lias  been  omdeiised  into  a  vol- 
atnr  of  a  hundred  and  lifleen  page*,  acccitible  to  any 
i>n«.  Thi!  voyages  of  ilic  various  dl»co»crct^,  Iwgln- 
ninguilli  Hatttn  and  llylol.and  ending  nltU  liarling- 
IMi,  imve  been  aualyced  with  ■  care  that  inilicatei 
lb*  cxpciidllure  of  eonslderabte  labor.  Tlie  result 
irlll  be  a  better  apprrclaiton  of  tlic  wnik  of  the  older 
na>i)i;siur>,  vhlch  Dr.  lt«'*>i'-ts  >hi>H'*  to  haiit  been 
ntora  accurate  than  was  to  bi?  eipecteil.  unil  strong- 
ly ronlriuling  wtlh  that  of  some  of  ibeir  succes- 
forfi  notably  Dr.  Hayes.  Inileeil,  conilderlng  llie 
liltlil  ttirown  on  the  geography  of  this  r^-itton  by  Ibo 
observations  of  Ibe  I'olaris.  Xares,  and  I*n>l«ua  ez- 
pcdiiioiis,  it  Is  very  itlfllciilt  to  understand  liow  Dr. 
Hajc*  could  lkaT«  asterteil  Ibe  cxistenec  of  the  open 
polat  isa.  liut  I>r.  B«Mrta  bna  shown  how  it  was 
poMlbIc  for  the  mistalte  ki  lie  maile.     In  his  i>iiiiiioii, 


and  he  bring*  strung  eriileiw*  lu  mpporl  II,  Hayes 
never  reaelird  a  latltiiile  above  soo.  It  Uila  be  Irue, 
then  we  rnn  iinden-iand  why  Hayes,  looking,  as  ha 
must  bare  done,  aeio«s  KHiie'«  bailn,  should  have  im- 
agined thnt  he  snw  an  open  sea.  No  other  planslble 
explanation  can  Iw  given;  (or.  bad  he  K-en  north  of 
Cape  Colllnton  with  an  atniospberv  sulllclenlly  clear 
for  obervatieii".  Ite  could  not.  havi;  fallcsl  to  see  the 
oppu»il««otut  of  Greenland,  only  thirty  mllet  distant. 

in  dliciissing  Ibe  seieiitISc  results,  Dr.  IWMla 
Dilittit  have  !;<■■">  more  into  detail  without  fe^ir  of 
liicurtitig  dUplea'tne,  for  the  sclenllflc  rc»iill»  are 
the  most  valuable  prtAlucLs  of  the  larioiis  aretle  ex- 
peditions. He  I*  of  Ibe  opinion  that  Ili«  ecnenU  Wt 
of  the  current*  Is  to  the  soulhwaril.  and  Ihat  there  are 
no  data  supporlins  the  llieory  of  an  extension  of  the 
tiulf  Slreani  to  these  liijtli  laliludea.  II«  colli  atten- 
tion to  the  fiict  that  Ibe  lee  met  by  the  I'olaris  «a» 
of  a  dlH.-reni  chnracter  from  llut  encountered  by  lite 
KiiKllth  cs|H>dlii«n.  .iml  points  out  the  causes  which 
wonld  preient  Ibe  latter  foiinnllon  from  being eonllii- 
iious.  He  layt.  "  There  is  no  reason  to  aafiime  that 
the  Ice-eovcr  of  the  >i^  in  close  vicinity  to  the  north 
|iule  ilioiiM  be  mote  dxn^  and  Impenetrable  than  Its 
lower  laiiiudes.''  He  is  also  of  llio  opinion  Ibat 
land  In  some  sliape  exists  lo  the  northward  of  Mark- 
bnm's  hl^bctt  potlilon.  basing  bis  opinion  iigMin  tho 
«i>undin^«and  churacicrof  the  Ice  In  ibnl  liililudc. 
ThtB  lalicr  luaumplion  may  or  may  nut  bit  tme ;  but 
it  will  not.  In  nil  probability,  be  removed  from  the 
domnin  of  bypothe>)s  for  some  time  to  com*'. 

nnally,  Dr.  Hc*w»ls  iloc*  not  consider  Greeiy's 
situation  as  daiigor»u»,  and  ia  of  the  opinion  that 
the  party  rcmalneii  at  Lady  Pmnklin  Uay  during 
iIm:  pest  winter,  and  irlll  1*  found  In  the  (Icinlty 
"f  Lillletiiii  Ii-laiid  aU'tit  the  nxl  of  June.  lie  adds 
Bome  advice  repinliuK  III"  ccMidnct  of  the  relief  «s- 
pcilillon,  which  appears  judicious;  and.  eitnitdering 
the  eipe.rlcnee  of  the  aiithur,  it  (liould  have  greM 
weight. 

Tlie  iiopression  left  afli^r  reading  the  paper,  wblle 
not  exactly  prejudicial  lu  Hrclie  expedition*,  is  cer- 
tainly opposed  to  iliem  as  some  hare  been  heretofore 
COBStltnted.  Their  vainc  realty  lie*  In  the  opportunity 
they  alfopl  scivntlll<:  oh(i>rvnr*  to  study  pbenuoicna 
nut  nf  the  usual  ranice.  Unforliitiately  ihia  end  ha* 
nlway*  l>eeii  subordinated  lo  a  desire  to  te*cli  the 
north  jiole,  or  an  etfori  lo  rescue  ihoje  who  hail 
(jone  forth  on  thai  rilher  barren  ijuett.  Without 
doubt,  had  not  nii>«l  an-'licexpcdlllunsliccn  animated 
liy  ihotn  dominant  moiires,  ibu  results  woukl  have 
been  of  far  niont  ron«c"iiieiire.  Ortalnly  future  ea- 
pedltloos  rliould  be  i:<"ink<t  acninsl  the  o|iCfntlnn 
of  similar  Influences. 


THE   DEEP-SRA    FISUBS  COllF.CTKD 
BY  THE   TAtlSllAy.' 

Ix  the  eniltcs  mwle  hy  the  Tratalll'iir.  the  eiplor- 
lne-l>Litrumcnls  left  much  lo  desire,  and  the  laklnK 
of  Hah  was  »o  ran-,  thai,  as  Mr.  Miliie-EdnaHs  falil 
•  TiMutited  tnm  *■  inlaW  by  It.  f^iuiOL  In  La  Sttrnr. 
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in  111*  [D[>ori,  III'-  cA|)timi  nl  ••T\f  ■•(  Uu'ir  i-rt'jinirps 
'■WM  c(iiiK!i]»r«i]  tvallv  lui  cirnl.'  DiiHiiu  (liv  rriilie 
•A  ilic  Tnlisiunii.  Ilianks  (u  iliat  nvw  Invuiiiioii.  ibu 
trawl,  thpy  w*tr  inlii'ii  m-TP  freiiiisiilij.  Alioosl  nil 
tlie  ilmlgtniri  ri'*n1lc>l  iii  Ihc  capluiv  of  unnic  fldi. 
■ml  aomeliiiiv*  tliu  iitiiiil'>'r  t>r>iii{;l)l  tip  wni.  niirjirl^ 
lri£.  Foi  imluiic't-:  i>n  (lie  £lKb  of  Jiiljr.  in  liililuil«  Ifl" 
51".  lun^-iluili?  «!*>  .V,  in  one  drag  »i(  Hip  lr*wl,  1.031 
lifiliM  wcrn  takrii.  at  a  ilirpMi  of  4."pO  mnlrvv 

Tim  mcKl  liiii'rvitiini;  turfiK-e  fisliM  litk«ii  were  ft 
lujiu  ftliarV,  »nfl  si  liih  »f  Hinnll  «!i^  ix'CuliM  ti>  Ihu 
SMvaaio  Si-a,  .\iilciinariuii  tnarniunktus  111.  Soli. 
Shark*  (Cnrirlisrliu  glmicn*)  nrro  fouml  dpi'dally 
hclwi-ili  Sent?!;;!!  and  lli«  C»[i8  Vcnl*  J'liinilt..  TIi^- 
followed  our  sliigi  in  ti'liouU.  and  <vp  uflPii  buw  Ibrln, 
Hccuniiiniilnl  hy  lhr\r  '  pIloU,'  —  liilio  kiiomi  nitiori— 
the  aiieiPiil*  nt  l*<~>Ripllliix,  nnil,  l>y  iiRliinlUti  of  ilic 
pnipcni  lime,  «s  NiiiKTiLtM  duolor.  Ii  •iieni«  l^al 
NMierftlot  iictiat  iii^^uido  r->f  llx'  slinrkv,  and  dial  lliti 
latter.  In  iccogiiiiion  of  In  scrrices.  never  pursue  II. 
Il  ii  ecrtain  that  (lie  Xaumiri  icliicli  ire  tittr  liveil 
In  pcrfcol  li.irmiHij  villi  llio  t^Iiarks.  Tlipy  inRlii 
KroiiTid  Iliem.  anil  luxiieKriiin  I*-.!!!*!!  amiiiit  lliciu, 
wilLin  tli«  pe«tor4l  fin.  Time  Bt1ie».  nliieli  niiKli 
rewniblemaehRTel.  nrr  Wiilili  graj-,  darkeningtownnl 
the  luck;  brniKl  vrriifal  itrlpr*  of  a  twnnilfnl  bhie 
riiclrcle  ibelr  lK>die»:  ih«  pi>i;[oral  lins  >rv  wblte,  tlio 
ventral  onri  btnck,  nlille  tlic  tall  la  of  a  blu«  RLade. 
W«  found  thi*  tpreiei  nf  ihnrk  In  the  Sargaiao  Sea. 

In  Um  IbUIM  of  llii-  nontlnK  i^ctjiilon  i>(  llie  Sor- 
gDMo  Se«,  Ibe  HCODd  ^pecin  |MCu!i.ir  in  Die  »urfaco 
irslirr,  notlcej  at  llie  Iv^iiniiif;  <>f  Ibh  Hrlleli', 
Anleiinarini  miirnxiraliu.  ii  ooeof  the  stmngf^t  anl- 
nab  wc  obaorvnl.  lla  back  It  furniibcd  irlih  lung 
'PpMidajEca :  anil  It*  Hna,  '^lon;:a('d  ami  bmadnncd  at 


liir  *ivU,  aiiil  ilinlliiird,  toini  a  «r.rt  of  feet  by  iiidani  of 
wIikIi  it  circriIiii«H  :imrinx  llie  teaweeil  nlilcb  ihtltcn 
H.  It  build*  a  iie>i,  joining.  b>  m«ir»  of  ttrotig 
nini^oiK  llireudii.  l>nlU  nf  Iho  lenueol  nii  whlrh  it 
depdMl'  lIR  I'iCS*.  Tlii'in  bnlln  Hotit,  liMUinl  ahoilC 
by  Ilie  wnvi>4;  nud,  nlli'M  lli«  vi>U[i;  :ire  Ihiiti,  Ibejr 
probiibty  (\iu\  ;■  -nfe  butnit  ulthln.  Tbln  Hub,  tike 
iill  [he  .iTiim^il*  of  liie  Sargnno  UtA.  <-ntMai:^-nn>  aiMl 
niolliiiks.  U  of  Ihn  *iinir  cnlor  ns  llMt  .ilgnn;  II  hu, 
ill'  II  were,  iiDfiiniPd  tiielr  livery.  Tli«  odor  of  ilie 
bu'ly.  ii|H>ll('<l  with  hrovvn  and  yellou  luiil  while, 
liariuonlM^  perfectly  wllb  the  MirroiinillDS>ii  and  It 
Ii  Hilly  by  ejircfnl  ictuilny  tliat  II  I*  ill«c<>Tnre<l.  It 
U  cvldriit  that  tbl»  iimllariiy  in  ci>lor  i*  tv  allow 
tbu  anitiialit  eiullr  to  cotiVL-al  IbemcrltM.  and  tbu« 
e<c:ii<e  llielr  enemies,  Uut,  »  Mr.  Jllliie  Edirard* 
iibtervei,  If  Ihit  livery  ta  a  proteclinn  to  lt>«  anl' 
mii\«  piKtr-^'lDji  II,  II  b«conim  In  crrialii  case*  a  dan- 
ger fur  iliem:  for,  ouini:  tri  It,  Ibo  cxmlrorou*  (peciea 
whitb  have  HMumeil  it  tin  very  Muilyappmnch  ihrit 
prey  u'ithoiit  frjir  of  being  iccR. 

Til'-  fl'hc*  (pom  Ibo  deep  rt*  lakoii  i>ii  hoard  of  tlic 
Talli^tiinn  Iticliith'  a  cotuld^ntilc  niiRil»'r  of  genera 
nTid  species.  An  exaniinnltun  of  tliem  dltclmea  • 
■eriei  of  general  (net*  of  great  Intercal.  Tbo  first 
<)tieailon  whIHi  In  tiicireKlfil  to  ono  nh-i  Miulies  them 
Ir  thin;  are  Uiere  ^iicm  and  B|iet'ies  of  lisliei  ebarii^. 
leritlio  of  butloint  of  verlain  deplluf  that  l»,  ;m 
iliflpTcnt  fauna*  found  al  oar,  tvo,  llir<>e,  four.  anil_ 
Hve  tbouiian<l  uii^imt!'  Tliii  qiiMlion  may  Ih; 
twered  In  the  allirnialivf.  for  the  dre<lgiiij;>  ah 
that  Itie  dislribulioH  of  c^'rliln  fonii<  i*  llmiKol. 
Many  exiuuinallon*  wwra  titi-tntaxj  to  rracb  ibii  cvn- 
rliiiion,  on  nccmint  of  tbo  (tTMigC  cirruHisiaoce  tlikt 
r<'rt»!n  apei^iea  are  futind  at  a  (1k(>1|i  oI  tnnn  00(1  la 
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.itmosc  2,<nn  nietrrt.  Tliui  a  fi>)i  simirlni!  ili(?  uioc 
orgsnk  Mroclun'  U  rapnbln  n(  living  umlcr  prcMUivj 
VMijUig  from  a  liAlf-ton  In  one  anit  iwo  Iob*.  And 
**«D  imK.  Il  may  bt^  a»k<>il  ticw  Jl  h  tli&t  tli«ra  ara 
form*  charifMria tic  of  ccrliLin  drpllii;  loi'.  with  loiivs 
fit  dUtri billion  nf  *o  grral  e\tml,  il  woiiJil  *cimi  th;it 
•byual  f&unM  should  rrmaln  iltrtantn.  TliiM'ipl:t- 
nation  of  thla  «iU|tuUr  tiu-t  It,  llial  litliM  wliicb  are 
rounil  at  a  ileplli  of  from  600  to  3,400  dicIivh  ilo  nut 
<Iw*ll  nyniinuDunljr  in  llic  some  locnliiy:  Uiey  arc 
IraT4.'llers,  rising  ami  dcicpnillnj;  In  Inma  Into  tlic 
AbyiMs  of  thr  ti^;  nnil,  wlirn  iboy  mAk^  tbcfi*  ]our- 
a*yt,  thoy )[«  slovrly,  «ii  tbal  Ibey  can  «uilurv  thr  slow 
f'lpauMOTi  and  conLrucUan.  1  will  tioik«  n  fp»-  upr-- 
cin  nlilcb  have  made  known  to  lit  tlirsn  woTidnrfiit 
royaspn.  Wc  found  Alopocepbaliis  tt'Straliis  betwwn 
DOS  and  3.050  metres.  Suopelua  mad«n!iinis  butuivD 
1,000  and  S,6S5  ini'ln'*.  I^piudcnoa  macrops  bctwwji 
1,133  anil  3,035  raetrvx.  Mnrrnrus  afflnii  brlwren  'ilHI 
and  S.SiO  mcuu;  tltc  d<iptb  «f  dlilrlhiition  fur  Ui««e 
four  tpoclw  varying  by  2,78S.  3,S01.  2,302,  and  2.000 
nu-Iti'ft.  1  could  nienlimi  other  uio.  but  tboae  cited 
will  sulBcp  to  ibow  tUat  Ihe  organltatlon  of  B*ha*  of 
ri^rlaln  dcptlu  It  iinch  tliat  tC  1*  capable  of  tunUiuiiig 
cnomoug  w«lstilR  wittioiic  «iiSeilii<i:.  Tiiir  structnres 
•if  t)i#  IS-Iies  Jii«t  luvntiuiivd  b.-ivc  nolhiiii;  ippclnl 
wbicb  attract*  attonilon,  and  rtistln^ilaltp*  ilipni  from 
flahcx  llrlcts  n«*r  Ibc  mirfafi'.     TliHr  Ifcltj  xrv  ni^il 


devidoped,  tlili  pccitliurlly  ilu'wlng  ilial  llicy  are  i-)>r< 
nlroroUD  (Ag.l).  AH  fldiM  wblcli  lire  conlinuouily 
al  a  deplli  itreal«r  than  il')0metna  an:  ramlvoroui. 
This  re«uJts  from  Ibe  fact.  Ili^l,  altli  tlie  abicnce  of 
light,  vegtfiatiou  quickly  di.>3|itH-ara  at  Ibe  boilloui, 
and  comaquDnllf  all  tbn  uprrks  which  da  nut  ilae  to 
within  ICU  niifU*»  of  Uw  surfacP,  tho  point  wbnrc  Ih« 
last  Al);i«  are  fuuud.  hrn  ubliii^d  to  hnnt  (or  font. 
Fig.  2  •bowi  a  cut  of  one  ot  [U«»  iiabes.  llacriirus 
Kioblcnpa,  nhoM)  depth  of  illstilbution  la  between 
1  ,<no  and  3,000  metre*. 

If  th«  fitJiiM  which  im>*ienlly  lUt  jTrcat  dfpth* 
'Id  no]  ■hair  pFculiaritits  iu  form,  this  H  not  ibe  ctue 
will)  Ibnxe  vhlcti  eotiilnuuiiily  inhabit  deep  wat«r«. 
Tlii»  ouRht  not  to  tnrjirliin  a»,  for  tlic  stnietiire  of 
lliewe  auiuiais  iiiiL*t  (iitfer  iinporiant  modlHcailOTix 
hefotv  being  adapted  Iu  tliMu  peculiu  condlilnn*  'if 
lltr.  Various  fntliieDces  act  upon  tb«M  fi»lie«.  I.iulit 
and  Tcjtntatlon  ar«  vnntlng.  Dc^-ond  atrttiiin  iluplii 
the  leniperaiur*  of  tli«  lurroundlng  viatrr  (ends  to 
becomi-  eqiialEr^l,  anil  th«  water  In  vrblch  thcf  IItb 
is  nliniyi  c^m.  Tlir  mudlficatfuii*  due  to  ItaoM  Cli^ 
cumiLancen  aUcct  t)ic  *truct^^<^  of  lli«  U»mi«».  the 
^lxe  of  the  rye*,  iho  itOTelnpineDt  of  the  sense  of 
t«uc}i.  taxi  tlie  color.  .^lorenT* r,  lliwe  iiahe*  poMrti 
organ*  able))  onHnat;  fl«h(4  du  not  pcu*e«s.  Tti^'lr 
function  I*  to  i-ralt  phn^phoreiKieiit  li|;bl.  and  th»i  to 
»<iipp1y  tlie  light  nhli-Ii  h  locking. 
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Tbe  cUtngca  undergonr  b;  tliP  tlMiii-i:  >iv  set'Ti  [ii 
Ibc  ttruciuiv  of  tlie  «k!n,  mu*«li^r,  uixl  bones.  Th« 
>kEn  la  tMii,  and  deslitute  of  briulit  pulon.  the  iliulea 
varying  rroio  frayUb  to  vcltcl  black  (Hg.  .':).  Tbr 
tcalt*.  often  much  rnditcrd  In  »tif,  nr*  vrxkly  ai- 
Uchnt,  and  ihp  frfctfon  irliloL  Ihey  ciiwrivDce  dur- 
ing III*  .i(ci^iit  of  lliv  Irani  niDUtrs  almait  nil  of 
tbfui.  The  iuuscIm  have  little  rc»Utiuicp.  and,  bcitit; 
■ritliuiit  fluTur.  tlip  fill)  are  nut  cdltilp.  Thp  tHinr*  arc 
triable  and  f  pongy  iiitldi*. 

In  n*bp«  Uviiie  cuntinnuuily  al  a  ilcplli  to  irhkh 
a  little  lljllil  j".-iifrr.i[.'..  die-  rm  nti-  r|iiili-  InrKi-  in 


ot  .a (InhcTtnan.  Thlifdcthiu  liecri  vrnlicd.  loiigtiiDii!, 
in  t1i«  cate  of  «urf30«  fi>-ii«>  nhleh  hunt  at  night. 
TliuK  ticnnclt  dnrrlliL-^  a  sptTii^!  vt  vhark  rcniaika- 
bli-  for  Ik  bright  gn-cn  pbospliorvsceiic'.  which  l« 
cmlllrd  Irom  ihc  wholn  liiirer  portion  of  its  h«dy. 
Thi*  k.trnrd  (Dr>logl>i  tnw  <l*y  bronghl  oar.  itt  Ibrte 
n-ihi-*  iiilu  a  ilark  ruoin,  which  waa  Siniii«ilU<''t]r  IIIQ' 
minsli-il  hy  its  Ijojy.  The  light  i%  iticreaawl  ncillter  b>- 
nioUon  nnr  tiy  rutiblng.  Aticr  ilin  iharU'i  ili-ntli.  Ihv 
llRht  from  ihaatoniacb  lli»l  4lHa|<pp4Lri:>l.  The  j*«a 
and  the  flni  nrru  tli«  laat  tu  rrtaiu  lh«  plKiapho- 
ivu!ciic(r.     The  vniioiii  slinrki  fonri<l  noly  al  a  di-plh 
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nnler  to  prtAcnl  a  larx«r  acntllivi.-  «<irtac«'.  'niiifad 
tvciills  whal  viv  noiicc  in  crepiiicular  birds,  wliosie 
vlHial  <ir]gan*  arc  slio  inuc)i  iIevclo|H:iL  Among  fiilic* 
at  ft  JtNAt  il«plh,  till*  Ini-Ti^aMt  <i(  Ui«  iilic  >rt  Ui«  cy* 
<•  DM  o1iterv«d.  Tbue  iT^^iit  ar«  uf  normal  »izv, 
and  )H)*fcsi  Miihing  pcculhtr,  clllicr  in  lliEJr  poiitloii 
<ir  >ti-iictuic.  Th^lr  function  In  .ih*olut<~  ilarkni'** 
SDCina  at  lll»I  alniomi  iiiconi[in'hetiiihli<.  W)i«ii,  hovt- 
«rer,  one  l«COgni«»  tli«  fact  thai  Ihrtc  animals  pos- 
Mi«  p1iesp1>or«Mrnt  [ilatcs,  or,  raihci-.  that  ili»y  arc 
covi-nd  by  a  liimlnoua  mticoii*  coaling  rapnhlc  of 
llghltng  A  (Xin^litcralik  «pacf,  Ui*  •xplaeutibu  H 
fiiiind.  Ttii*  pbu«pliorv»c«nc«  anvca  partlT  to  Euiil« 
thvm.  and  partly  Ui  attract  prey.  It  icttm,  in  llic 
lallcr  ca*c,  tlw  ■auic  purpoii;  at  n  torch  In  the  ham) 


of  two  tliouaatid  melrw,  <■(  nhich  »cTcr^  i|Kciinent 
n«ru  takrn  by  tlie  Tahunan  ofl  Ilx'  coaM  •>(  fortn- 
gal,  n<u>t,  )lk«  ilia  Ml  of  whicti  l{«nii>!ti  apokp,  Die 
tba  light  n'hicl)  ibcjr  i^niit  lu  altnct  ibt  Srliia  oa 
irliick  tliey  ttrti.  What  U  the  orijin  of  thin  miifciu* 
cualing.  vbit-'b  1>  ihiu  able  lo  *hcd  no  btii;lit  li^tit? 
It  miut  l)p  <lii«  In  ihc  cxtftcnce  of  glandiihir  urgans 
K--.ttlen-it  ailing  lli><  iIiIp*  and  Ihe  tail,  ntar  tbc  cym 
[>IL  the  head,  and  t^'iiictlnict  inorv  spancly  on  itm 
h«ck.  Uul,  bestdrs  lhc«-  glindiilur  follklpv.  o.-rtairi 
flahnu  liavo  apparatui  of  a  iiilic  rllffrriTit  kind,  t\hich 
I'niit*  llKhU  'llicfic  or)tan«  cmiitiii  uf  a  stj«l  of  liicoii' 
vex  iraTi«pai«nt  lena,  ctotiog  externally  a  chatnlirr 
filled  wltli  tnariMrcnl  l|i)iili}.  Thli  rhanilwr  is  fiir- 
ninhcd  ulih  a  nuinltanc  i>f  blaHc  oilor,  f(irmt«l  nf 
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llttli)  bcsaxonitl  rellf,  mut-li  T«A«niblinB  iho  rtllna: 
U  Is  roiiiK-clvil  wilb  tli<!  n«n*r.  TIiMe  |>hu»pho- 
ntKiil  pintet  Mf  plated  tillier  below  ilie  syeit.  or  on 
ihe  iidci  of  tlie  body.  In  tbo  Tnliitniii  cxhibltian- 
ruomt.  MiilflCDnti'iiii  nigpr  (Dg.  4)  mnf  bn  iron,  canght 
1,B()0  and  8,000  uiecrM  below  [b«  *iirf«co,  wllli  cnor- 
(noiit  jilulvs  bdoir  tbe  eyes,  xiid  Kloiuiiis.  fooTid  at 
(Iw^  aiiDie  dtplli,  with  riilp-plnlfi,  Se»pr«l  xoologlau 
liavc  conitilri'cd  Ibe  iRHt-mcniloiiciI  organ*  a>  (rcond* 
kiy  nypg,  in  eoii«ei[Ut<iice  of  Ibe  relins-llkc  mMnbriine 
•tblcb  vuvprs  tlii^ni,  and  oii  nccuiinl  of  ill  Cunnvclinii 
will)  till'  ncrvpi.  Thl>  view  Is  difficult  to  admit, 
wlicn  llin  normal  drvclopiiKTiil  of  the  C]W*  !■  tftkcn 
Into  account;  and  It  tp«m*  inucli  mora  r*aw>nabl*  to 
niiptH'M  ItMit  Itivy  s«ri«'  «iiupty  to  prvxIiK-v  Dslit, 
wliicb.  owiitg  to  tbc  Icut  in  front,  inay  \>r  brotticlil 
b>  a  fueti*  al  a  ecHklti  point. 


Tbc  K>ntact«,  which  Ir  tn  oontinnal  inottoti,  fmirnt  u 
imil  to  aiinict  ft»bc»  on  *li!di  it  iprins*.  CMIict  v*ry 
peculiar  lraii*foriDiit)Mif  of  tli«  »j«  ol  tb«  floi  Into 
orgvisof  luucbinay  biMMi)  in  variuiu  AUip> Uken  un 
board  llinTalliman.  Dalh<rpti.-raiBlieBpwUl)j  vortby 
at  mention.  Amon(  ih«  moU  tdnsulnr  tactile oqiaiit 
we  DotiMid  tn  ifacM  fl«ht«.  that  nf  En*tomlaa  obsoi- 
ni<.  iinniHl lately  bi4ov  the  mouth,  to  to  b«  mcntioued. 
This  new  gMiui  i»  shown  in  flg,  3,  Oii«  ot  the  nioit 
mmukabla  pcciillArttipi  ot  flibc*  livlns  )a  very  <[fff 
water  l»  Ibo  great  <t«v<-topinciit  of  tli<^  mouth  and  the 
sioniach.  tn  Hclauocettis  anil  Cbiaatnodn*,  the  capa- 
city ol  the  Inllpr  orgAn  1*  itich  tbat  U  c»n  contain 
prny  wbow  siio  1*  dniibin  that  of  the  body  ot  Ihe  li»b. 
A%  to  iht>  propflriion*  Mtumol  by  lh«  moutb.  the 
Kreaie*t  ilevelo[duent  is  shuwn  by  Entyitliarynx  pel«^ 
csnolde)  |>«e  (^nre,  p.  630). 


vt*.  4.  —  M  ii-»c>«i«it»  )ir«ti 


Fitlic*  at  a  mvat  deprb  *^eiu  to  move  very  lltt'e. 
Tbcjr  *Tidenlly  liei'  btiritMl  In  Ibn  »□»■.  for  one  In- 
variably notices  bils  ol  lirai-  nn  Iticir  bndlcf.  Often 
ReTCral  lin-ntys,  Inttcail  of  pcrfonnlnn  iWlf  wmnl 
duty,  hrcoroc  oi^ .in»  of  imicli.  On*  of  llie  must  rc- 
markalile  example*  of  \hh  Is  sbown  by  a  tisb  can);bt 
on  llie  coist  of  Africn.  tlir  Mclatiocctu*  Jolinsoni  (»re 
ligun.-,  p.r£l).  In  thu  animal,  which  was  known 
only  by  a  slnnk  specimen  found  drad  on  ibe  surface 
near  Had t^ira.  the  drat  ray  iff  Ibe  dai«al  lin  was  ilevel- 
opeil.  anij  funntd  n  forwnnl  projecting  ti-uc  organ  of 
toueb.  serving  Ilie  ijimr  piirpoip  as  ibal  of  tli«  gooMS 
flsh.  [n  llic  lnu«^r  ll*li  lli<>r«  aho  mitts  a  if  ntacio  at 
lb*  oztnfnlly  «t  the  lirtt  ray  of  ilie  dci>al  fin.  The 
gMiW-atlt  IItm  in  the  sum],  oroote,  where,  by  mean* 
of  ila  fin*,  it  make*  a  eatity  In  whkli  it  entomb*  ll- 
•elf.  Ibm^lln);  out  only  the  npper  put  nf  Its  body. 


One  of  the  modt  Inlervsling  <|ii<'Atl<ins  conccmlns 
tliedlslrlbiilionof  Mali  rclalfrs  to  the  maxinuimdeplii 
at  wbicli  tbeM  »iiliaiil>  nnt  ni»t.  On  the  TalSsnian, 
ilie  Gsb  caiigbt  at  Ibe  ^teatnt  deplb  wni  Bytblte* 
crissns;  It  wa*  bmugbi  tip  from  a  d«pih  of  4.SftS 
mirtrcf.  Thn  Cbnllr.iiser  oblalncil  a  tl>b,  Itaibj^'pbla 
f«rox,  at  S.OIII  metrvr. 

|Ur.  T.  n.  Bnn.  cnrator  of  Habet  to  tbo  U.S. 
nntional  nii;»eiim,  baa  fumUlidl  the  follmring  nolM 
0)1  Ihe  fishes  obtaiii«d  al  the  greatesl  depth  by  (ho 
Al>.>ulrov.  in  a  letter  addrejsed  to  Professor  Ibtlnl, 
ntid  kindly  placed  by  hint  al  our  dlstWKil. —  El>.  ] 

The  ^naleit  depth  exgilored  by  the  At)>a:n<?s  was 
i.MA  filthonis  (S,W4  nwircsi.  wbkb  was  found  Oct. 
S.  ISSn,  tn  north  latliadn  ST°  1:f  ^ ',  ■n<l  wett  Ion- 
gInulfiDl'"  3»',     Kite  diwdef  ot  imiw,  r«ii"»=nilng 
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ft  tnuif  iliilinct  tunllliu,  wi-n  obuiiieil  in  IhU  Imul. 
Tbey  arp  the  toliawlng :  Cycloihoim  liiicm  lloode  luid 
Bull,  Si:i>p<t1ii>  MUt)«ri  GntM.,  V  AlnpiMnmm  ('■npnl 
Gtll,  All  uud«*crib«il  al«ptio«|))iatid  with  icalelets 
body  aud  head.  Haocalla*  Branost^opiii  Uurray,  arid 
Plectropomus  crauk*|i«  GtMidr  and  Dcaii  MS. 

Thi^  ijirciK  obulntd  at  tbe  pirwlw  d^pllt  bj  iIm 
Clwllout^r  was  Uoniwloina  mli-rodou  tiuiilli«r,  wtilcli 
was  ubuiiicd  by  tbc  irawl  trom  2,000  fatlioni*  t\StH 
in«[rcil,  in  nnrlh  laUtudn  3i'^  22',  anil  nut  laogftud* 

Th«r«  maj  tw  reaaou  to  doubt,  with  Dr.  GutiUiar, 
ibe  periiiK-iifc  o(  Gonoiloiiu  microdoii  lu  tliii  «x- 
tmne  deplli ;  and  tlic  lamc  may  bo  (aid  of  oar  vcr^ 
clo>*ljr  r«lBtciI  Cycloikono  lutcn  (a  cpeciM  wlilch  it 
al  lr»*l  MiigCDi-ric  wilh  G.  injcrudou),  Mpeciallj 
aa  wH  liave  it  from  dcptlii  tarring  l>«twc«n  US  atid 
0.301  metro;  and  It  U  abiiiulani  and  widely  diatrlb- 
ut«d  111  tiM  tWMi  d«i>lti».  Soi>|«lut  Sliillcrl,  nlxi, 
ba«  bMii  obiAlaed  in  S5fl  mvtrt^  A*  toi  7  Al<-|ia- 
toiTiu*  and  Uancalioa  (and  itcrliapti,  alio,  rkclnipo- 
mutl,  Ibctc  can  be  no  doiibt  that  ibcy  are  true  dcep-*en 
a*hca;  and  wa  inaj  aspect  lo  find  lliom  frtquenilr  a.t 
tb*  paat  depth  of  SJOO  inuiivs.  Maiii-aliJM  utado- 
■copus  Murray  vu  taken  ni  a  d«plli  of  4.3B0  mptrta 
by  tlie  (.'halkngiT.  In  the  Atlaiiilc,  li^tnivn  rannrj 
and  fapf  V*nla  Inlands.  Tli«  Albairou  cpocimrn  of 
tbl<>  *|)#ci«a  is  Ihu  lyp«  of  Dr.  Uill's  tupjioiwl  nen 
bbud  ceratiid  gcnai.  Typbtoptaraj. 


JOURNEY  OP  LESSAlt  TO  SRItAKS. 

Thk  mlliiaij  rallwny  from  iliclw)  Bay,  on  ili« 
CMplan,  to  Ritil  Arcit,  was  Itninliod  iu  Sepierobur, 
]$SS.  It  wai  afterward  lUrided  lo  make  a  prdiml- 
IU117  Burrey,  haTlnj;  In  view  the  cxtcnilon  of  thin  road 
to  Seraka.  Tli«  rxpoditloii  coii)pr1*«>l  twenty  Cob- 
■acka,  ton  aapiwni.  two  surreyori,  iwu  iul«rprel«t8, 
•DdajcuidF,  irhuiet  out  from  Ankaliad.  a  newly  «ita1)- 
liilied  vuilon.  In  October  ih«y  rnacliad  Annan, 
after  cronlng  a  flat  country  broken  Ii*ro  and  therti 
by  landy  hills  tome  two  thouiatid  feel  in  beigbC. 
Ann^ii  eontaiiu  an  Iminente  niov|ti«  in  almlf'rutned 
<:undiiiDn.  imt  wltb  lt>  pilnclpal  facade  Uilact,  and 
of  remarkable  alcjiatio*.  It  U  tbe  lin^'il  of  the  few 
monaiiieiits  of  art  iu  tbe  Tekkeeuuntry.  Tbc  people 
live  moatly  in  klilbltkoi:  11i«  alto  of  tbe  town  la  *ur- 
rounded  Kith  ruined  fortlAcatloni.  Thence  tlio  route 
pacted  lietnMQ  the  dunes  twenty  versli,  lr>  fiwiwars, 
which  bas  three  eerle»  of  dilapidated  fortllicationi 
Inliabilnl  by  a  few  ElrgU  and  Tckke*.  Several  cnr- 
avani  of  Tckke*  wcr«  mat  with  on  llivir  way  fruui 
Morv  to  Akbala.  llaving  taken  refuse  lu  the  Mcrv 
ouis  during  Iba  war,  they  were  now  eipeJled  by  the 
Mervli.  who  feared  famine  from  the  preacnce  of  too 
many  people.  The  distance  from  Qwiwan  lo  Biiba 
Dnrinai  was  found  to  lie  thirty-«ii  versts,  over  an 
uaduUtiuj;  country.  Water  i*  conreyed  to  Durmtji 
by  a  canal,  ami.  though  a  llllle  tall,  la  uiwd  by  men 
and  beaita  wlUiout  incODfenloice.  Tbe  chiefs  of 
Khoreauui,  enrij^ed  by  the  ooaquest  of  Aklmk,  and 
dbconlcnled   at  tlie  reign  of  ordec  Kital>ll<b''d   hy 


Uu*>ia  ou  the  Kteppea,  are  in  general  unfriendly, 
Tbe  pupiilatioti.  bowever.  aiv  well  salltfieil.  and  en- 
joy a  peace  which  they  have  never  known.  They  are 
no  lorigcr  TaSd<iil  by  the  Ucnrli,  and  many  men  for- 
iQcrty  enslartd  at  Kliiva  or  AkhaU  hai«  reiumod  In 
their  THIogea  in  freedom  due  to  the  Husaiau  eouqueal. 
From  Durmaz  to  Ltutfnbod  the  forcf<li  have  been  cut 
away,  and  the  soil  Is  riddled  no  by  llic  burrows  of  por- 
cupines, that  men  and  bovM*  stumble  at  every  ulep. 
Here  and  there  are  bitlocks  siirmuuiited  by  ru!n»  of 
lowers  or  ramparts.  Very  lately  each  village  or  t*aa 
of  this  country  poiKCsMd  n  round  lower,  witli  a  single 
entrance  closed  hy  ati  enonnouii  sione,  to  which  tbn 
iuliabiluiita  retired  at  a  moment's  notice  of  Of  ap- 
proAcIi  of  one  of  the  robber-bindi  who  infested  the 
r«xlon.  Tbe  robbei-*  did  not  attack  tbc  tower,  but 
floleoi  destroyed  every  thlnic  ouialde  of  It.  At  pres- 
ent H  watch  is  rarely  kept,  and  llie  tow«r«  are  falling 
into  decay.  Liuifabud  bus  ■  baiAar.  reputed  tbe  beet 
In  all  that  couniri',  whi're,  however,  the  only  goods 
were  •iinar,  dry  taUinn,  rice,  nutt,  bad  tea,  and  liCD- 
nu.  The  inhubitnnls  held  the  kindest  relations  with 
the  Russian  explorer*.  Theace  to  Kaakha  the  coun- 
try for  thirty  ver*is  is  fertile,  well  -imlered.  witli  a 
nmueriius  popuiatEon:  but  the  streams  arc  ileatliute 
of  brUlgrh.  Woifda  wer«  observed  toward  the  moun- 
tain* north  of  tlie  route. 

Near  KaikhA  the  nnlfonnlty  of  tbe  plain  Is  broken 
by  vlllagi-a,  furtirications,  and  niimeroiu  lutnnll  gen- 
erally on  the  banks  of  stivaaiS.  These  last  were 
said  by  VarabiEry  lo  be  ejected  by  the  Tekkes  over 
llio  grares  of  ilielr  chlcb;  but  the  people  deny  this, 
and  there  is  little  doabt  thai  ibey  arc  prrblstoric. 
Tliey  are  circular  <ir  elliptical,  and  rvavb  ItftKcu  '.ir 
twenty  metres  In  height,  Alon?  tbe  route  the  {leople 
ivorked  In  ibc  Held*  niih  horses  or  eamelii,  and  did 
not  avoid  the  ItuMiaits,  but  met  tliem  on  triondly 
term*,  "llie  approncb  of  tlie  parly  coiistiMiliy  sutrted 
lip  pheaaanti,  piirlrld)^.  and  other  eame  from  ihe 
fields.  The  Tokke  cuitiue,  ohtericil  hy  the  eiplomn, 
did  not  comprise  the  revoltinji  dlihes  rc|v>rlpd  by 
Vainb^ry.  but  included  pilnii.  came.  CHmel's  milk, 
melons,  niid  pastry.  Tbepeo]'lee«[  wilbtheirlingera, 
but  hav>^  wiiiiden  spoons.  On  all  (he  steppes  many 
lermlle-hllls  were  visible,  licmiiphnrlcal,  a  foot  and 
11  half  high,  and  two  feet  in  diameter.  Tlic^e  Insects 
are  ■tnher-colured.  niid  linlf  un  inch  long:  they  form 
a  corci'cd  way  In  any  object  wblcli  tbey  deiltr  lo 
cuiiHume,  especially  wood  orelotli.  Tliou^  dmiruc^ 
lite  lo  wooden  building  along  the  line,  tlicy  hme 
not  injun-d  Ihe  sleepers  of  the  railway,  which  is 
ascrilied  to  Ihe  Jarring;  motion  produced  by  the  pas- 
sage of  trains,  trbich  It  fiippoted  10  d»troy  their 
mud-liinueU.  outside  of  which  they  will  not  work- 

Serjik*  Is  a  rather  Inrsefortrcns  occupied  byabaltal- 
lou  of  Fersiao  Infantry.  Theonter  line  of  works  tt 
ex  tended  to  include  farms  and  \tacyards.  The  ea- 
Tironi  are  lubltually  pillaj^ed  by  Tekke  robben,  who 
Inspire  such  U-tT  that  the  garrision  never  ventures  on 
a  surt{c,  and  ilttmn  not  attempt  lo  suceor  a  caraTan 
allacked  within  a  mile  or  two  of  that  ntiiparis ;  xa,A 
at  niglil  tlie  patrol  always  carry  torches.  The  fortmss 
Is  antinl   irltli  six  old  uselesa  canniin.    Tlie   River 
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Tpji'iit  iM»»M  nniir  Svmki,  btu  in  gcni'ralljr  dr;:  It* 
bPd  i«  about  half  &  mile  iriiJe.  Tli«  wator  from  iJie 
melting  HKivrs  (iiid  lip»vy  rains  l«i  ro'nincd  hi  larv« 
re»«rio[t«i-loscil  b;iilulc«4.  ruiI  d[fttribu[«dbycanul> 
(i>r  irrigaiion.  Wnlls  KacJi  wWcr  at  a  ii*pth  of 
tirenly  (cot. 

Thn  l«velliiij{  Ojirried  od  bjr  tbn  purCy  lia«  ilenion- 
•iraicj,  tli*i,  in  Ivnring  Iho  Cxapisii  Sea,  tlwre  iit  not 
H  (leniiral  riie  of  tlio  nirtfice.  At  llic  wellu  of  A;diiie, 
■Pifinl  poinw  BW  nolAlily  lotrcr  iban  t.Iio  mirTAen  "( 
Ihc  Coipian ;  Hud  tin-  irliok  ri'Klon  bntweciD  I.lio  l.ill*r 
mnd  (lie  nell-i  in  a  drffri  up  urta  ••(  tliu  seji.  Tli» 
a»p<>cl  o(  ih('  obsm'Aiiniis  ]«sil*  one  to  bollcrc  lh*t 
tliey  will  «bow,  wLph  worked  up.  Hial  Ibcrp  »re  many 
point*  In  llie  Miidy  deserU  belw^cn  thf  Tokk-i  owls 
■nil  Khiva  wliidt  uc  lowmliMi  llie  Cuplun ;  and  it  U 
ajKMlyt-prUin  tliac  ilie  iille^eil  (ormvt  junction  of 
Uie  Tejent  and  Wiirlal  Rlvun  with  Ihc  0«m>  wa»  an 
ImpoMlbllUy,  and  Ihat,  lliough  noarfr  m  <facli  oiIht, 
thry  eniptird  directly  Into  the  Cii>|>ifUi.  Kurllier 
Wi«l<  will  be  tiPMiury  ln*liou-lbevi>etorij;in  ol  the 
duprriiloiit  mM  n  iiti  in  dlften-nt  pari*  of  the  iteppcj, 
uid  irlilcli  Jutvt!  bvvii  taken  forbcdnof  anclcnl  irsi«r- 
cMirwfi. 

Tlie  eximlltloTi  t.-rmitial^r]  Ht  wr.rk  at  Serak*.  luid 
rvturii«'l  lo  .thkabiid  tiy  a  difTemit  lOHie. 


I 


,      PACUS. 

Sons  IntKCfUnK  deullt  rMpecUng  IlieM  prIncH  of 
Uie  TCBCtaUa  ktnedoiu,  k*  Linnaetw  called  Ibnm,  are 
to  be  found  In  8[r  Juiepli  Hooker'*  la*!  n-pori  on  llio 
progrntt  and  eundillon  of  ibe  Royal  gHnToni  at  Ke*. 
'Hie  *iWnt  to  whieli  thej  li*Te  recently  boen  brotigbl 
Into  cultivnlion  U  noleworiby. 

Miller.  In  his  Uxrdeuer'>  dictionary,  eillllon  ol  1731, 
knew  of  «evi!n  »pede»;  bm  only  two  nere  ij*nerally 
kiioiriilnconicrratorlei,  —  Hit' ilwart  fan-palm  ot  tliu 
■outb  of  Kuro]>e,  and  Ihv  date.  Alton's  norlui 
Keirrnil*,  In  thv  wcoud  edition  (1S13),  enumcraio* 
only '.'4  ipeciei.  The  l^ddigf^  great  <;ult1rj|or*  of 
j)ftlius,  wiio  poBtested  In  tliplr  ilnjr  niiioli  llie  lar(:<;!>t 
eoll«clion  known,  nnumcraiu  'HO  tpeclei  In  ilieir 
nunet?  catalogne  of  llie  year  IP2a.  In  llie  Hem-n- 
ti*Qa«n  ootttertAlorie*.  Hannover,  Wcnitlaiid  lia.1  m 
*nobl«d  SS7  *i>Mief  In  1K13,  and  4-15  in  t6«S.  'HiiH  >■ 
Oin  tsrgMt  collection  In  Ibe  irarld ;  but  the  noblMt 
mutt  ba  tbat  of  tli«  ItoUnical  gardens  of  DuJlenzorg, 
Java,  whkb.  In  ISSO,  boailcd  of  :iTt  tpccles,  'all 
•taiiding  naked  In  the  npon  air.' 

It  U  only  wben  Ihu  Iit«'tB[tirt<  of  lliv  ordl^^  1* 
brongbt  together  ty*tiMnalical  ly.  til  a  1  wc  appreciate  the 
«xienl  and  tlie  variety  of  palmi.  In  Ihc  new  G«n<ira 
planlaram.  Sir  Jna«p1i  Ilookcr  [;barac(>^riz«s  IS'J  jjen- 
•not  trao  palni*,  and  tnillcat««Hbo(it  1,100  gpccie*. 

Our  md«n  may  like  to  know  irUat  palms  aie  in- 
dl^noiis  lu  tb«  Tniled  Stal«,  and  nliai  nnrnc*  they 
now  brnr.  Without  eonntlng  one  or  two  tropical 
(pedM  whlrli  jrow  In  toulbem  Florida,  and  wbieh 
arc  outlyloK  Cuban  and  Ualianian  ipecies.  we  liave 
two  true  palnit^ttoi,  Ssfaal  paimetto,  and  S.  Adaiinoni ; 
lh»  blu«  pAlmclto,  Rbapldopbyllam  liyatrlx  of  Wend- 


land;  tiMitaw  palmRlto,  SerenoaiMrTulataof  nook«r. 
Till*  l»  the  old  Sabal  nernilain,  npon  which  Ilooker 
ha«  rvceiitty  founded  a  nt^iv  Keniin,  dodicaiinfi  11  toottr 
aisoclalc,  Sereno  Walfon  I  Palmam  (/ui  tnrruU  frrat), 
tbrrc  being  already  a  Wntioniit  in  honor  ot  an  «arller 
boianlM  ot  ttiU  name.  Finally  wo  hare,  juit  be- 
yond onr  national  borders,  namely,  on  iImi  lalandi  o9 
L<iw«r  CalKomla,  a  palm  of  ■  p«ctiliur  genua,  ln(tl- 
tilted  by  Hr.  Screno  Watson,  Uie  Eiythea  «dulU ;  and 
In  (oulhem  (.'aU(omlalli«  doipint  Waahloglonia  bt- 
lir<-ra,  vllb  wiiicb  Wendland  ba*  com  pi  I  men  ted  our 
[■ouiiiry  by  naming  tliia  palm  In  honor  "t  li»  Ural  pr«- 
idcnt.  The  only  other  pr<»ld«nt  «o  dltllngulsbed  Is 
Jntfenon.  Jcftersonladtpliylla  KoM  ol  ourdtok«st 
sprinc  llowen. 

TUB  DEARBORN  OBSERVATORY. 

Thk  report  ot  Trot.  I).  W.  HouRb,  the  dlrwlorof 
the  Dearl«>rn  (vlmfnalory,  lo  the  board  of  directon 
iif  the  (.'blca^u  utroiiomieal  soduly,  exhibits  an  en* 
coiimging  »lat<'  ot  actlrlly  in  thai  e«labU*liin«Dt. 
The  i!lghlr<!n-lnr<b  e(|iiilorlal  and  the  RejMold  ni«Tldt- 
ati  circle  have  been  kept  In  excellent  order  and  In 
cuiialanl  usv ;  tlioujj'b  it  ilooi  nut  appear,  from  the  re* 
port,  that  tbl»  lattrr  Innlnitucnl  lm»  been  emplojTMl 
In  any  >«rrlco  where  a  smaller  and  lera  ader|uat«ly 
rqiilpped  insirtimenl  would  not  cinnlly  have  snlBced. 
Tlie  objecta  npecinlly  ntiidied  with  Ihfl  Ereat  tcleMope 
were  llie  g'cnl  comet  ot  !!*S;.  difficult  double  atara, 
and  the  planet  Jnplter,  In  aildltlon  lo  which  a  few 
misceltaiieous  observations  were  made.  Tlic  coiiiel- 
oboerrations  are  ot  interval  as  throwing  some  llgbt 
on  the  question  of  the  brenklng-up  of  this  body  Into 
three  *R|nrat«  and  dUtlncI  fragments,  and  the  testi- 
mony of  s«])OwerfHi  a  gla»»  If  o(  high  lin|wrtan«. 
Profetsor  Uougb's  observations,  from  Oct.  b,  1883,  to 
Uarcti  6,  laSS,  are  all  contisient  with  rt-gard  lo  the 
apparent  separation  of  iheie  three  centres  of  conden- 
sation; but  ihey  went  al)  the  lime  connected  by  matter 
of  ]eis  density,  so  that  no  coiupleie  srpnralion  took 
place  between  the  pnris  of  the  bead. 

SIxty-sIx  new  doubk  atari  were  discovered  during 
ilio  year,  most  of  which  are  dlfflcult  objects,  and  can 
I*  measured  only  when  the  seeing  Is  gaoA.  Professor 
Uoiigh  iwlimate*  that  nut  more  than  one  nborrvlng 
night  In  three  Is  iiuit»ble  tor  such  obMrralions.  In 
Ibp  search  for  D'-^irpsl'icim't,  six  new  tiebulie  were 
d«lected,  lliive  ot  which  were  found  by  Mr.  Bum- 
bam.  The  companion  lo  Siriasvas  measiirtid  on  a 
goodly  number  of  nighl*  by  both  these  olU'-rvors. 
Profeeior  Moiicl)  expecH  this  object  to  be.  in  a  few 
years,  entirely  beyond  the  reach  of  all  lelMcopes  ex- 
cept the  largest  ones,  at  the  distance  between  thn 
components  Inow  nine  seconds  of  arc)  Is  dimini^hlnn 
about  Ihreo-ienlhs  of  a  second  annually. 

Tlie  ^etAt  TtA  spot  on  the  planet  Jupiter,  first 
noticed  in  18TO.  and  which  has  been,  until  lb*  past 
year,  of  a  rrddUh-hrIck  color,  has  sradnnlly  grown 
paler,  until,  at  the  present  time,  St  It  barely  risible. 
ProfeSaor  Hough  reiitures  the  opinion  tbat  It  cannot 
be  seen  miicb  longer  In  any  telescope.  Its  siabllUy 
lioH  lw«n  rnmarkabte,  not  havInK  changed  very  ma. 
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UrlB![y  hi  l«iisi)i,  liivsilili.ouiliM,  or  laiitii<l«.  during 
foiir  y«&n'  ilmr.  A  alow  rvtrograili!  ilrtrt  in  loii^i- 
liiilc  iuu,  liQwi'ver.  Uktui  piftce  quite  uniformly,  Tiie 
■uruuiarj  uf  nictn  nault*  of  Prnfcuor  noiu;h'«  tnl- 
croiUElric  mciuiirr*  of  the  tpot  !■  m  follon*:  — 


LMUa4B  . 


vm. 


I   tm.    I   in 


ue. 


lur*      iijty      ii.B" 


While  llie  spot  lini  rvmnlnpil  lliiw  iirarl^  ilalionarj 
in  Iniiiiiilc.  iliR  loiiiti  etlgit  of  the  gnnt  «i)iintorlal  l>«lt 
hu  grnilually  (iilflrilnuutliiluTiUK  tliel>(«(j|ipo»ilian, 
unlll  It  I*  ncxrty  vu-iiiCJilfUt  with  tbu  iniddlp  of  tLe 
BpC'l.  But,  wbsl  U  rcmarlial>le,  llic  two  do  not  bkiid 
toj^tlier,  but  axv  entirely  diM  in  CI  anil  fr[i.iratr:,  ti^cta- 
ing  thus  lo  Indloato  Ui»t  Ib«y  arc  coinp(i««<1  ol  matter 
having  ivjirllvtit  |iroperliM,  tlinllar  to  tiro  clouds 
charged  nilli  Ihu  sniuv  kini.1  of  (.■It^ciricily. 

lu  Ihe  jtfarB  Iflttl.  Ififlo.  I'KW,  a  grrat  upot.  «lth  ii 
lIialnell^^  «f  loinn  clglit  tiioiii.ijtd  ui<le<,  or  Hlioiit  one- 
tentli  that  of  Jiijjit^r.  was  ubm-rvvU  by  Hook  and  Cat- 
■iiil,  and  siliiale  [n  iMJluiJe  0"  loiilJi  of  ibo  plui«t'a 
oquslor.  The-  ipi>t  rc-appnnrnl  anil  vnnl*h4^  olght 
timM  bctnrrn  ItMA  .ind  170^,  was  iiivialhio  tnim  thl) 
Ultcr  yi-ar  iiiilll  1713,  and  tL«  lun^»I  ]ieri(>i]  of  it» 
conliiiiious  vieibility  wna  Ibrrc  yuan,  and  of  ItadUnp. 
(ivaring.  live.  Vtafcaiot  Iloiigli  aiiggrau  the  poulbk 
Idvntliyof  ilint  gn^ii  »pi>r.  nil  it  the  preM'nl  ono,  talcing 
much  ilip  name  gnxiiid  wiib  Uuioell  of  Sydney.  —  lliat 
it  lia  portion  of  iIk?  loiidbodyof  tt)epla^<-■I.u^.f|q|'frr 
lbl^ua,  )o  lo  my.  and  i>  ottllmtM  rrndtrnd  invliible  by 
a  coming  o(  rl<i<id<.  Prufcawir  llmigh  docx  wril  to 
call  nl.Irntlun  to  tbv  incorrcul  alatemi>nl,  «u  univ«r- 
Mllr  made  in  llie  mtronainlcal  icit-book*.  lliai  nuw 
beltsarefonncdonihcdlKkoflho  planar.  In  tlicri>un(i 
of  A  few  boiira'  linio.  The  apiieatsoce  of  ibe  disk 
changr*  from  hour  lu  hour,  uwiiig  to  Ihc  rapid  axial 
rotnilon  of  the  plnnvi:  and,  aiwi:  pas*  from  the  equa- 
tor li>  the  pok>,  Ihn  nppnnrnt  transit  of  an  object 
Bcron  llie  di*k  bpconws  Rlower  and  slow«r.  Ob*erv- 
cr».  c\ta  ai  lhi<  prpwnt  tini«,  not  always  rcsliilng 
that  ilicy  ar«  looking  it  a  globe,  and  not  at  n  plikiia 
surface,  niuke  ttalemenia  rrsanting  rapid  rliftngc*  In 
slxfrurshapnotobjcfiiiiiii  theplaift'sdltk  that  aroitol 
legltlmato  dfiducliimii  from  the  avtu^t  «bBvr^'a[iI)Ilf . 

ttcjt*riling  nihrrranli^iiralions  of  the  dl«k  of  Japl- 
lor,  Profesior  llousli  notes  ihe  .trifling  south  o(  the 
grml  tqualoriai  belt  nearly  t«»  tcconds  of  arc  duiliig 
Ihe  late  «ppo*liii>|].  Sraiill  oval  white  »i>ol*  w*ro 
observed  to  be  quite  numerous.  TLey  ui're  diffl- 
ciitt  to  obterve,  and  Ibeir  ideoUficalian  la  aoniewliat 
uncvitaiu :  bill  they  appear  lo  liar*  a  general  ratro- 
grade  drift  at  Ihn  rate  <•(  fnTcncy  r])1c«  per  hour. 
Orcnt  numlwn  of  inlniil^  white  spota  und  marUnga 
■Mar  1h«  e'lualorial  regions  were  also  i>bt«rvcd,  the 
dllCuMiuii  of  wlilch  is  rtsrrrcd ;  bill  It  It  a  curiou* 
fact  (hat  these  *pot*  should  drift  for  ynara  with  the 
Biomious  velocity  o(  Ino  tiniidr«i1  and  tixiy  niil«» 
per  hour.  If  they  aro  nothing  more  than  clouil*  in 
the  planets'  atmoaphcrc    Tbe  series  of  mlcrometric 


meaauwnieni*  on  atl  thcs«  belts  and  tjiots  appean  to 
hare  been  sufllfienlty  elaborate,  and  the  results  d*- 
rirablo  from  aponipieledlscuasionol  them  will  surely 
potiteii  miicii  n(  liitor«M.  Four  ikctchc*  a«conipaii]r 
liip  rriHJrl,  which  show  the  salient  f<.'alnr<;»  of  lh« 
disk  uiervly,  no  atteinpl  having  been  iiijul«  to  reprt- 
nent  the  ininuic  detnli  of  the  equatorial  markings. 

About  thnnreragetucccM  Is  rvportMl  la  thceoataet- 
obarrratinQB  of  the  transit  of  V«niif,  of  Dteonbtr, 
18*2-  Mr.  Bnmhaui  a^aistod  (jn  takinj!;  a  nnmber  *f 
dry-plale  ptiotographs  of  the  planet  on  the  sun,  which 
present  very  iharp  oiillincs  of  the  ditks  of  tbe  sun 
and  Venus.  Tbe  mctboil  of  ln»urtng  a  tBlnlinuR)  ex- 
pcisiirf,  onlinarily  in  use  by  photo^apborf,  wa»  tfii- 
ployed;  Ihccquivatcnt  exposure  for  any  part  u(  lh« 
sun's  disk  being  a>  iliort  as  one  slxlecn-b  limited  ill 
part  of  ft  M'l'ond.  I'rofeator  Iloiigli  ii-gartls  tbc«e  ex- 
liH'rimeutii  as  showing  conclusively  that  aslronamlcal 
photography  nlll  bn  most  ■iicce»ful  when  tlie  Ilm« 
of  exposure  Iwcnmea  a  minimum, 

Daviu  r.  Toi>P. 


A   .VEH'  MOTOR. 

TiiF.  pneumatic  irainway  engine  company  of  New 
York  has  feccntly  istued  a  jiroipcctu".  In  nhlcb  U 
pri'sents  Ihc  cl.ilms  of  ciini|ncsvcd  air  ua  a  motor  fo* 
•bort  lines,  with  statements  of  the  rrsolis  of  eiperl- 
iiietiTs  with  a  motor  huill  fur  llieia  by  t)ie  Daldwm 
locoinolive-worki.  Tlic  engine  was  umiI,  expert* 
mentally,  on  the  Srcond-Avrnue  ekvuted  lailruai]  In 
New- York  <  iiy,  with  what  vonldseeni  lo  liaTCbeeii 
very  t<alisfarli>ry  results. 

Tlie  lotomotiru  h.-u  four  driting-vbeels,  tvo  «otk- 
Ing  eyiinders  of  twelve  Inehes  and  a  half  dlaniewr 
and  clghiecri  Inches  stroke  of  piston,  with  ninniag- 
gear  like  that  of  ib«  siandard  steam- locomotive  of 
small  power,  lu  place  of  the  boiler  there  are  four 
air-reservolni,  each  three  feet  In  diameter,  of  Oil* 
steel,  lialf  an  Inch  thick,  having  a  tenacity  i>f 
»eveiity-Cre  tliousand  pounds  per  f<|UBi«  iiKh  i4 
section,  and  made  up  nilh  lb*  spiral  »eani  Intro- 
dumi  by  Root.  These  reserroln  are  tealed  to  eight 
hundred  pounds  |>er  squar<^  Inch,  and  are  Oiled 
with  air  at  six  hundred  pounds.  A  ssnall  ■team- 
boiler  inside  the  cab  is  used  as  an  alr-hcnler,  and 
raises  the  temperature  of  the  idr  leaving  the  rvaer- 
voirs,  aiet  on  its  way  to  tbe  cylinders,  to  about  2*(t»  F. 
A  reducing -valve  cautes  tlie  prossur*  lo  tall,  at  tbe 
cylinders,  lo  a  hundred  poiuids  pet  *quare  Inch,  lb* 
work  Ing' pressure  for  Ibe  engine.  Tlie  cjllndrrw  an 
lubricated  in  part  by  t)ie  water  taken  up  in  the  healer, 
where  ttie  air  butiblee  up  itnough  the  conllncti  liquid, 
and  In  part  by  oil.  introduced  for  tital  purpM*. 
Tlie  main  valve  Is  worked  In  full  near,  and  expacrion 
ia  ubialiied  by  the  um  of  an  Independrnt  'cu 
valie '  on  Its  back. 

Tbe  '  braking  system '  it  as  noTel  a*  U  Is  iikge: 
anit  cRcctlvc.  The  rnglnct  are  rerersed,  as  In  Iht 
method  of  Lc  dial  el  Her;  and  they  tbu*  becoae 
pumps,  taking  in  air,  nhich  is  forced  Into  llie  maia 
reserroiia  to  replace  that  expemled  in  pn^xtbloiL 
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Tbe  syitFiti  i*  iiiaili-  Mill  more  cScctlvr  by  inking  ibis 
air,  uot  tmm  ilic  iTXliBuai-pljiO,  line  from  ibe  alr-bmke 
Vfllndctii  IcnGAlh  tlio  cut,  And  Uiii*  operating  (lie 
cnntlniiaua  brake*  oo  eacli  car  m  wt'll  at  Urn  aiuue 
work  ia  done  by  ibo  common  WeaUogbousc  system. 

The  «xiicritncninl  cnglnp  linidmwn  Italiisof  three 
and  lour  loaded  curt  fruiu  IlAileiu  to  lli«  Dntteryi 
Now-Tork  Clly,  a  dlttance  of  ninv  inilvi,  iti  two 
miautiw  atiil  a  half  l*a»  than  scbcdiilu  llnic,  —  forty 
tiilnuti!!^  ^making  nil  itopx,  and  on  thrc-'-fniirthi  of 
u  ulngln  cliargo  of  air.  The  engine  will  liMidlo  well, 
alon«.  wlib  a  prMaiire  of  iweniy-Hfu  )iounds. 

It  is  impracticable  to  cover  long  dUiaiiccs  wltliout 
n.-mllng  the  rcaorvolr*,  and  It  1»  not  pm|Mii>pil  tn 
Btlcmpt  doing  (o.  The  roscrvoiraaii'  to  be  (lilml  M 
every  tpn-iiiilcs  run,  or  eveiy  forty  or  fifty  tninutea; 
ktiil  lllliiig-itmlous  iuv  to  \n!  provldnl  at  pr»p<.-r  ihier- 
valaoJonglhc  IIiir  of  the  r»a<t.  The  mninlni  an! 
10  well  made,  that  tho  mKliio  xlatidt  ail  nlKlit,  under 
a  prawtira  of  one  hundred  pounda,  without  appreoi- 
■bla  leaa  of  pruaure. 

The  obvious  and  unqueatlonnble  advuntagci  of  thi* 
method  of  tranapnrtAiloii  are:  iiifi-ly  fiom  thn  din- 
RAra  of  exploalon,  wlilch.  ulde  (imiu  aliiiple  jireatiire, 
am  unavoidable  with  aieam  and  water;  perfect eleaif 
lineaa,  not  only  on  the  engine,  hut  along  tho  Hnn  and 
on  the  train,  in  conncquencc  of  llio  avoidance  of 
duat  and  nmoki-,  and  xpark*  from  the  engine;  tree- 
duui  fiuni  jjHS  from  the  1u(.'uiiiotire;  lu-a  nolie  tliaii 
with  the»tcam-enaim-;  ffwdoni  from  the  annoyances 
tnim  dripping  hot  water,  nolllng  the  clotlilns,  and 
half  *cnldlng  the  nnfurtnnnto  pedeatriaii  beneath; 
perinanonce  of  thcri'»crvo1rg,  which  cauuol  he  burned 
out,  as  ciiii  the  *  I  eitni- boiler,  iiud  which  ctiniiut  be 
iujuri^d  by  the  eurrusion.  due  ti>  leakage  of  iraler  and 
itoam.  which  i>  lu  serious  a  rause  of  Injury  to  thn 
ateani -boiler.  The  engineer  appreciale«  (he  latter 
luintH  particularly,  n«  woli  as  IhH  comfurl  of  having 
no  iiii:  or  llri'maii  to  look  nfier  and  to  dlitroct  hli 
atlciitlon  from  his  dutii^a  at  the  throttle,  and  ahead  of 
llin  Ir.Un.  ITi^  U  even  aavcd  the  reaponalblUiy  and 
t,ixar.li>ii  of  '  looking  ont  for  the  water'  In  the  boiler. 
which  h  no  small  tnattor  on  the  ete a ui- locomotive 

C.'omp.iring  the  commercial  aides  tor  the  two  inoton, 
th«  air-locomotive  will  undoubipdiy  Ije  (onnd  to  coit 
iniich  W'f  for  repair*,  to  lo«n  \!Htiy  lef»  lime  In  tho 
■Imp),  iJi[iil  to  liemaiid  vpry  iniK'li  leas  uf  the  time  of 
llic  engineer  and  uf  the  niaiter  median ic,  when  off 
the  mad.  Whether  tbe  cott  of  running  will  be  lo 
Hniail  a.«  lo  i>crmli  the  adoption  of  the  ajatem  on  our 
elevated  rvtilroad*.  nnd  oUxr  nllruada  to  which  It 
mnj  be  ai  well  adi|ilcd,  cannot,  a»  it  matter  of  coiiric, 
be  certainly  known  until  the  experiment  iball  have 
been  tried  under  all  the  lie>t  condfllona  for  lis  u)>er' 
atlon.  TbU  la.  In  fact,  Hip  <tue»ll<>n  to  be  deter- 
mined. Til*  experiment  on  ilie  New-York  linei  li 
evidently  Tcry  eiiconraKiuf:;  and  it  Is  to  be  Imped 
that  tlie  rcry  favoralde  esiimaiei  ufTcred  by  Iti  pro- 
moters may  Iw  conlirnied  by  long  trial,  and  the 
aiicccMful  inlroductiuii  of  tlie  motor,  lio  far  oa  we 
are  aware,  the  comproiicil-alr  locomotive  hw  bitlierto 
been  used  only  wlier^',  aa  In  ttie  Viug*T  linea  of  tun- 
net),  there  esiated  iieculiar  rvutHU  for  lu  lutrodac- 


tion.  The  ex)>criinecjt  ia  a  peifcctty  lc)[lilmat«  one, 
and  the  new  company  are  enlilM  to  every  favor  that 
can  bo  pro|>erlr  accotded  those  wliu  attempt  Iji  Buy 
way  lb«  amelioration  of  the  ani>n;anoe*  and  t]i« 
dangera  of  railway  travel.  U.  H.  Tbdrstox. 


J}ANIELL'S  PUISCIPLKS    OF   PnYHICH. 

A  utl-li^t  of  tht  principiti  of  phyiict.  By  A. 
Uaxikll.  Looaon,  AtarmUlan,  Itl&l,  20^. 
6Up.    8°. 

M.tsT  of  those  who  hnve  been  oogaged  In 
leaclihig  |)b,\aic8  to  iiudcrgraduateB  during  the 
tniil  ten  years  liavefi-li  tbe  uant  of  ii  tcxt-liook 
iiioi'O  ill  accoM  witb  tJK-  )>i-(-sei)t  coiiilition  of 
the  Mcicnoir  than  iIr-  iimjorily  of  Lliosc  nrw^sililo 
lotlicKnglisli-rfwlingsliKlvnl,  1 1  is^loiilitk-ss 
a  fuct.  iiiu)  n  i-iirioiis  unc,  that  tlioao  most  guti- 
pi'sUy  ill  use  in  Uiin  coLinlry  iiiv,  or  i>crhs[»  it 
ia  better  to  say  norc,  cirigiiinlly  trmiHlntioiis 
froiD  tbe  French  ;  and  this  in  spite  of  the  gen- 
erally admilted  leadcrabip  of  Biiglish-§i)eaking 
jwoplG  in  this  department  of  sdeoce. 

Although,  perhaps,  tbe  be^t  nttalnable  up  to 
the  present  time,  these  English  tranxlatioiiH  of 
Fri-iicli  texl-booka  linve  iierlainlj'  fallei)  nhort 
of  perft'Ot  a<lapt»l>ilit\'  to  the  work,  iinil  more 
and  more  ho  as  lh«  years  pasHoil  by.  Il  in  tru« 
tliat  ait  »Lt#inpt  \ia*  been  made  by  llie  editors 
nnd  inibliabcrs  to  ki^ej)  \imv  with  tiiu  rapid 
growth  of  tlic  acifntv,  but  this  attempt  li&H 
met  with  bill  dotibtriil  huwcm. 

Any  »v»ti-ni  or  liesigii  or  Bcbcmc  wbicli  luaj- 
bavc  existed  in  soioc  of  tbce«  l>ook«  iu  the  be- 
giimiog  has  been  pretty  elfectually  ilestroycd 
Ijy  tbe  numerous  additions  wbich  liave  been 
made  flwrei  timo  to  time,  in  tlie  placing  of  many 
of  whieb  the  conveuience  of  the  piiiiter  necinM 
to  have  been  oftener  eonftulte<i  than  any  tiling 
cli*e. 

Atthongli  one  way  find  a  brief  KcuwiHt  of 
iho  verj'  lateat  discovery  or  invention  up  to  tlic 
timu  of  going  to  pivsM,  hv  iw  likely  lu  tiiid  it  in 
a  in<Ktt  iini-vpi-oli'tl  phii-c:  am),  nltlioiigli  here 
iiini  there  will  In-  finnul  detiiilcd  fiaijiueiits  of 
modi-ni  llicoiy,  tbcy  nxr  oricn  so  purely  frag- 
mciitnry  lu  to  be  quite  unintelligible  to  tlie 
sttidenl.  In  fact,  tbe  book  conies  to  reHinUe 
H  congloincfate  in  its  stiuetiirc  !  and  Ibe  stu- 
dent, in  attempltug  to  'go  tlirougU  it,'  mfnu 
nith  sudden  and  remarkable  changes  in  hard- 
uess  and  denaltj'.  The  fact  is,  thu  change 
whSeU  bas  been  going  on  In  tht^  acleitcr  of 
phyaics  during  the  laat  fifteen  or  twenty  years 
dues  not  eonsist  aloue  in  lli«  M-riex  of  brilliant 
diM>OvcrieH  and  invcntionn  which  luivc  brought 
it  gloi^'  and  reiwwn:  along  with  these  there 
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bave  beeu  almost  c-iiunllyliDportuit  r^volutioiiK 
iu  iU  iiiHhoda  anii  (iriiiciplea.  It  i"  \ks*  s  coI- 
htctiun  of  faoU  uiid  t-xpi^riiiirnl.s  tluiii  it  once 
iriu.  Iiulonl.  till-  ucciimiil.itinn  rif  l.hcKi'  n'ithin 
tiw  i«u(l  <Ii'tinli'  fi.i«  l>«;ii  s«  is[>t(l,  nutl  tlic  col- 
tcc-liuti  is  nowKO  vast,  ii«to  prcdmic  llit- Weaof 
even  :in  nttrin[>t  U>  cllllmera^c  them  in  n  text- 
bgob.  Fortunately  the  acciimiilatiou  of  facts 
tuut  bf«n  iiccx>iiii).iniod  hy  vVxsdiBfMioa  and 
orderly  arrangciDcnt.  Theon^  and  pi'actioe 
have  been  close  eouipanious.  eaeli  occasional Ij' 
taking  tbe  lead.  Not  aiaiiyyeara  ajju  il  wan 
[KMsibIc,  in  a  text-book  of  aiodcjitt«dimunMioii». 
Ui  slnl<!  nearly  all  of  tliu  ifrindpul  factit  ivlat- 
ing  t<i  (vrlain  dnpurtincntK  uf  ptiy^ic*.  whicli 
art'  lo-day  n'|irea<'nli'cl  by  gpoi-ial  trcntiw-.s, 
numbered  by  llic  liundreil.  'I"be  text-book  foi- 
the  unilei>;ifid<inti-  can  no  longi-r  atlcinpt  to 
deal  nilh  these  mnttt^TH  in  detnil.  It  must  con- 
fine ilseir  (o  n  eon«idei-ntion  of  the  egtahlisbcd 
yriiteiptet  of  tbe  science,  with  such,  and  only 
Bucli,  esperiiuentnl  ilhi>itrfttioiis  as  are  necessAry 
to  enable  the  student  to  i.'oiniJivhend  these  juln- 
cipU-H.  Ex{HirimentH  must  be  typical  ralUi-r 
tlun  aixttrtal  in  form,  and  of  sudi  »  cbiimctir 
tli:it  lb(-  ptu- noun- lion  tu  hn  exhibited  is  t-h<- 
prominent  ff-aluix*,  raLlicr  than  llic  piirtienlar 
piece  of  apjiaruttLo  ivith  wbieli  it  i:<i  slioivn. 

In  the  [ircparntion  of  Ihin  book,  its  Mnthor 
lia^  taken  a  new  dcparinrc,  and  largely  in  t-bc 
direction  indicated.  In  glancing  through  its 
pages,  one  Lb  equally  surprised,  both  by  the 
presence  of  many  things  which  he  has  not  be- 
fore seen  in  text-iiooks  of  a.  similar  grade,  aiid 
by  the  abBence  of  many  other  things  to  the  ^iglit 
of  which  ho  has  long  been  accustomed.  Of  t  lie 
lattiT.  the  most  tiotlceadle,  at  llret.  arc  the  fine 
])ictun-s.  tlie  absence  of  wliich  is  a  conspicii- 
uiiM  fL-ntntr  of  thi!  book  :  indeed,  tlic  cburiic- 
tcr  of  the  work  ix  n-vcalcd  more  pmnipLly 
tiiroiigb  thi*  feature  tJian  any  other,  (tits  and 
drawings  arc  introductxl  whenever,  in  the  optn- 
ton  of  tbe  uiUior,  they  arc  neceitsary  to  rluvi- 
date  the  text ;  but  they  are  generally  of  the 
simplest  character,  and  such  as  can  rendily  l>e 
reproduced  upon  the  blackboard,  or  added  to. 
If  thought  ilesirablc,  by  one  {lon^essing  little 
akill.  In  describing;  an  ex|n'riinent,  only  the 
absolute  essentials  are  ••hown :  the  details  of 
oonstniclion,  and  sjieclal  form*  of  a|i|iarauts. 
being  left  to  the  tniiininution  of  the  Nlndimt.  or 
tile  di'M'ripttvo  jiowera  of  the  teacher.  Per- 
haps the  eiH>nomy  excreiKed  in  tbiH  diici'tinn 
has  been  a  little  too  rigorous;  but  tbe  plan 
IKMseMCB  great  advant^agcs,  bolb  direct  and 
iudircct.  One  is  spared  the  elaborate  descrip- 
tions of  apparatus  which  occupy  so  many  pages 
)f  Other  text-books.     It  must  be  admitted  that 


Ifaiti  is.  on  (he  whole,  a  consideruUe  gain.  It 
i«  oflt-n  <litlh'i]!t  tu  iiiicli'rstnn<l  a  cv>m|ilii--at«d 
instrument  from  a  description  and  a  enl;  and 
orten  the  more  aiciiratc  the  hitler,  the  grcatiT 
the  ditlieidty,  as  much  attentiou  will  be  given 
TO  the  really  noo-esseniial  parts.  Studontft 
have  a  pcrterso  way  of  being  interesteil  in  the 
arehitectnre  of  an  instrument,  and  olteii  re- 
cei\e  a  more  lasting  impression  Ox>m  its  '  ele- 
vation '  than  (Vom  ita  -  ground  plau.'  It  is  not 
an  uncommon  experience  to  tind  that  a  man 
trill  siTidy  an  instrument  from  out  auddeacrlp- 
lion  in  the  text-book,  and  fail  to  rCKHi^nixv  the 
same  thing  under  a  somewhat  itilferent  fonn, 
nhen  it  in  placed  on  the  tabic  before  him.  It 
wiinld  be  interesting  to  know  how  many  no^r- 
gradtiaic  stiKlciits  wlio  have  studied  electricity 
are  able  to  distinguish  the  sotil  of  a  galvaiK>m- 
«ter  fi'om  its  borly  so  completely  as  to  be  able 
to  recogni/c  it  in  all  of  the  Duroeroua  forms  la 
which  it  mai«riali/es. 

.\gaiii :  in  many  instanL-es  Hit;  Instrunieiit  «o 
earefully  figured  and  describeil  in  the  text-book 
hiin  become  obsolete,  which  can  hai-dly  be  aud 
of  the  priHci|)le  involved. 

The  omisaion  of  this  illnatniUvv  kikI  <lv)*nrip- 
tivc  part  of  tlie  text-book  is  to  be  commended 
because  it  leave*  room.  —  illeavesroom  for  tbe 
introduction  of  iiiiieli  matter,  which  is  certainly 
more  than  the  equivalent  of  that  which  ia 
omittol. 

Considerable  gain  in  space  accrues  iVom  an- 
other noticeable  feature  of  the  book,  in  which 
it  differs  materially  Ttom  those  more  gcucrally 
in  use. 

It  ia  not  a  book  of  reference.  The  n-adcr 
will  not  fail  to  observe  the  entire  abaence  of 
tables,  and  will  look  in  vain  for  collections  of 
physical  t^instants.  or  of  numiTical  <lata,  or 
of  tlie  variouK  :iiid  varying  results  of  differciit 
experiments  in  ijuantiluUve  invmttgatioDs. 
The  history  and  jwrsouAl  aspect  of  soienttfto 
(liseovciy  will  be  miseod  by  many,  and  this 
omission  was  evidently  reluctantly  dedded 
upon  by  the  author. 

Strip  some  of  our  well-known  text-books  of 
all  these,  and  lliey  will  shrink  very  consider- 
ably  in  their  dimensions.  Tl>ere  may  be  dtf- 
fereiice  of  o|)lnlr)n  (^ucernii^  tlie  desirableness 
of  these  ouiissloiis.  Our  author  lias  iintiues- 
lionably  assumed,  that,  whcpever  Iuh  l>ook  ia 
utted.  there  will  be  a  good  <s>lleclion  of  pbvaicsl 
apparatus,  wliieli  may  be  acci>sible  to  the  stu- 
dent for  examination  when  desirable;  and  an 
enthusiastic  and  competent  tiiatmctor,  who 
knows  the  history  of  his  subject,  and  can  arouse 
the  interest  and  enthusiasm  of  bis  class  by  guil- 
able  references  to  eventful  [Kriodsof  disKxnery 
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anil  to  Ihi!  iicrsftiinl  cbaractcni  or  dUcuvdrers. 
His  U-xl-liook  |)ro\i<lC!i  till-  |ii]|)il  with  Ihctuciit 
or  ilio  !tiil>j«-d.:  lln!  I'iiln-di.-'lie*,  dcueit.  Mo., 
must  Iw  rurnt»lici)  l"v  llic  U-nclicr. 

Tho  Iwok  is  nil  octavo  volume  of  iibotit  six 
Imndrcil  pagoH,  —  Dot  Uitger  than  •.cvprnl  w«lU 
known  trcntiscs  in  goueral  use.  Only  an  olo- 
menlary  luattiomaticnl  training  is  assumed  :  so 
elemuiitnry.  in  fact,  tlint  the  author  has  tlioughl 
it  detiirablu  to  define  the  nell-knonri  eonslanl 
«.  which  hu  does  in  a  note.  Let  uo  one  i>L- 
deceive*]  by  Itils.  however;  the  Htndent  will 
discover,  as  he  progresnes.  that  he  must  know 
his  c1ein«ntarv  mnthcinaties  well,  aod  llial  he 
inii»t  |i0KMC«i  facility  and  readiness  in  Ilii;  use 
of  symbols. 

In  the  introduction,  some  of  the  fiindumen- 
lal  |ii*inci|ik4  on  which  the  science  is  lijiscil 
arc  discussed.  One  or  two  terms  concoruin}; 
which  Ihei'c  has  been  more  or  less  dispute  arc 
hamllect  a  Uttle  delicately  in  the  beginuiog. 
An  instaiiit  of  this  is  the  use  of  the  word 
■force.'  Tbu  author  is  a  little  shy  about  dc- 
Driing  it  at  first.  Ui~  eoulldeiice  Krow-  how- 
(•v<^i',  as  the  work  progrosries  ;  and  he  oiiiu*  or 
Inint!  hints  at,  bill  m-ver  <|Uilu  i'eaoh«<.  the 
neat  statement  of  Clerk  Mit\wcll.  Uiat  forct- 
tM  '  tnw  of  the  u^ipccls  <>(  a  stn-as. ' 

A  cimplcr  is  ilevotiil  to  the  procc*>tc«  of 
incasiiring  space,  linie,  and  mass,  in  which  llin 
rather  discouraging  slntemcut  is  made,  thai 
"good  liaeiir  nH-:isLireinent,  in  wliutvvcr  way 
B(r«clcd,  oiigbt  to  present  an  ermr  less  thnii  one- 
millionth  oftlic  whole."  'rheiv  isa  well-written 
chapter  on  work  and  energy,  including  a  brief 
discussion  of  the  indicator  diagram.  T!ii»  is 
followed  by  the  subject  of  kinematics,  cover- 
injt  more  than  a  hundred  pages. 

The  treatment  of  this  subject  in  nomowhai 
novel  for  a  book  of  this  elasn.  iucliuliiig,  as  it 
dcii"..  u  tolerably  complete  diseusnion  of  simph' 
harmonic  inutioiid.  their  com|KiHitiou  and  reso- 
lution ;  a.-itatenient  of  Fourier's  Ibt^orcni:  adis- 
CIl^Hion  of  wave.''  and  wave-nuitions;  the  pro[>- 
iigstion  of  nnve^i.  tlieir  retlcclion.  refi-setion. 
interference,  and  ilill'raclion  ;  the  vibralions  of 
chorda,  membranes,  ele.  In  the  Htntement  of 
I'tolomy's  law  for  relied  ion,  and  Fermat's  for 
refraction,  otlen  known  n«  the  principles  ofleast 
distance  and  least  time,  the  author  has  failed 
to  note  the  very  imgwrlant  cxceplions  to  lx)lh. 
or  to  give  the  limiialjons  to  which  they  ore 
subjecl, 

Tht-rir  follows  the  subject  of  kliietlca.  in  whiih 
some  •leai-rai  jiropOHilioiis  in  refei-encc  to  I'oric* 
»tx'  derixed  Irotri  tlionc  already  i-»tal>li.'>heil  in 
the  otmly  of  moti<m.  Moment  of  incrlia,  nuliux 
of  gyration,  anil  energy  of  a  rotating  body,  are 


more  tlioroughiy  treated  than  Is  cufltoinary  In 
such  a  treatise. 

There  is  a  very  Hali^factory  diapter  dii  at- 
traction and  poti-ntial.  ['olential  nf  a  point  in 
spuee.  eipiipolenlial  ■nrfarpJi,  tines  and  lubcM 
of  force,  etc.,  are  dinciiswed  in  a  manner  so 
clear  and  intelligible  as  to  enable  the  student 
lo  be  somewhat  master  of  the  situation  when 
he  comes  to  the  praclical  application  of  these 
conceptions.  The  chapter  on  gravitation  and 
the  pendulum  is  jiatliifaetory:  but.  In  llje  lant 
proposition,  tin-  author  has  made  the  not  uncom- 
mon mistake  of  failing  to  <^or^ectly  slate  the 
ci>nililiou«  of  the  reversiblu  pCDdnliim.  It  in  a 
little  curhHiK  that  it  is  not  oIlencrDbserveil  that 
a  Hymmetrical  bar  will  oscillate  about  any  two 
poiiitK  ('(lually  distant  from  the  wnlrc  of  ginv- 
ity  in  the  same  time.  Students  arc  likely  to 
be  considerably  pu/zlcd  when  they  attempt  to 
determine  in  this  way  the  length  of  a  single 
|>endubini.  and  lUscover.  that,  the  shorter  the 
|ienduliim.  the  longer  the  period  of  \ilira- 
tlou. 

In  many  te.xt-bookn  the  study  of  matter  and 
ita  propcrlies  forms  the  subjcd  of  (he  opi-ning 
i-buptrr  ;  with  Home  pri)pri<'tv.  perha]Kt.  as  mat- 
li>r  is  a.'Mumed  to  be  the  solid  Jomiclation  u|>on 
wliioli  the  science  of  p!iy«ies  re-*ls.  In  thi" 
viilume,  however,  it  is  not  discussed  until  nearly 
two  hnnilred  pages  have  been  puK-«ed  over. 
One  of  the  (wenliar  features  of  the  treatment  of 
the  subject  by  our  author  is  the  iidmisBion  ofthe 
ether  as  a  form  of  matter:  and  the  reasons  tbr 
so  doing  Htc  ably  pre'-eiiled.  Its  propei'lies  as 
matter  arc  explained  as  far  aa  known  or  sur- 
mised, and  the  vortes  atom  is  not  forgotten, 
The  chapter  includes  a  {lincnssiou  of  the  inoleu- 
ubr  conslitnlioii  of  matter,  a  brief  eonshiera* 
liou  of  Hurfaoe-tenaioii  and  auperlicial  \  lacoslty. 
with  their  application  to  capillary  phenomena, 
and  a  brief  xiudy  of  viscosity  of  aolids.  liquids, 
and  gases. 

Tile  miildle  of  the  book  is  passed  liefort-  the 
study  of  beat  is  begun.  Ilcnt  is  considered 
as  inclndiiig  two  totidly  distinct  forms  of  en- 
ergy ;  and  the  treatment  of  what  is  known  aa 
r.-idiant  heat  is  deferred  until  a  later  period. 
L'lulertho  head  of  heat  proper  will  be  found 
some  discussion  of  the  priuciplea  of  thermo- 
dynamics, including  a  treatment  of  (arnot's 
cycle.  It  occupies  forty  pages,  and  might 
have  been  improved  by  a  more  complete  pres- 
eutalloD  of  the  subject  of  conduction.  Sodiid 
i.f  consideretl  through  flfly  pages,  in  which 
nmftical  intervals  and  scales,  lb<r  vibration  of 
strings,  ami  the  projiagation  through  solids. 
liipiids,  and  gsses,  receive  rather  inorv  atten- 
tion than  is  nsitnl. 
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Umtei- the  general  he«dof 'tMher-wiiTOs,*  lli* 
uoity  of  the  so-culled  heat,  tight,  and  avtinio 
raj's  b  «x{)laioc-d.  The  theary  of  cxolianges, 
and  Slok«9's  law,  nrtt  ("Oiisuli^i-a-d.  'I'lic  trent- 
iiieiil  of  color  is  L>xln-iiii'ly  Mnii.irtiviory.  Tliu 
origin  and  [iropagulioii  of  ettitir-wavcK,  rcIU^c- 
tion,  refraction,  aticl  polarixEiliuii,  tog<-t)ier 
with  llic  postulutc*  uf  FrfsiH'l,  NciiniuiiM,  ami 
MacCuUagh,  occupy  considerable  spnix-.  All 
of  this  i>reci-d«s  wliat  is  generally  knoirii  ah 
geometrical  optics,  whicb  i§  uot  elaborately 
discussed.  In  dotible  refraction  tlie  Hiiyghe- 
nlan  cODBtriiction  is  given,  and  the  siudy 
of  optical  instniments  ia  remarkable  for  Ita 
brevity. 

Klnctriclty  and  magdelism  ai-e  provisionally 
tldiiii'il  n*  pi'Operties  or  nonditioiix  of  niuttttr. 
the  matter  rtTcrrcil  to  being  thai  extnionlinary 
form  known  as  the  ctlier.  Just  vnoiigli  in  tin- 
way  of  OEiHTiincnt  is  given  to  mablc  llie 
student  to  iin<lerst4iii(I  the  dcvelopmenl  of 
the  principles  of  the  subject,  which  are  eslab- 
liabed  under  the  assumption  that  he  has 
niaalered  the  chapter  on  attraction,  potential, 
etc.,  already  referred  to.  Some  of  the  notable 
featurcii  of  this  pari  of  the  work  are  raoi-e  than 
ordinarily  Intelligible  diBcuaaions  of  tbermo- 
•Icclricity.  rcllier'a  and  Thomson's  '  effects.' 
the  pre«entiition  of  Mnxwi-II'm  theory,  with  hin 
vlectromagni^ttu  lli<!ory  cif  li^ht.  ami  brief 
mention  of  Uowlund'x,  Kt^rr'i:,  .nnd  llall'*  <*\- 
IwrimenUt.  Tliem  is  .^Iso  a  coniparinon  of 
units  in  the  electrostatic  .ind  electromagnetic 
systems,  and  a  discussion  of  the  meaning  and 
value  of  the  cx>nst.int  v.  The  arrangement 
of  topics  iu  electricity  and  magnetism  may 
be  crilicised,  in  that  ll  would  seem  desirable 
to  luive  introdneed  the  subject  of  magnetism 
and  wattuetic  potential  ut  an  earlier  stage, 
tiins  Riakiiig  )Kissible  an  earlier  ex|>osltion 
of  the  origin  of  the  elect  ^magnetic  tinlls  of 
measnn-. 

In  conncclion  with  the  nialli-r  of  units,  it  is 
worth  while  lo  remark.  Hint  throngboiil  tlie 
work  ihc  author  has  felt  constrained,  (lossibly 
out  of  respect  for  an  unnhoJesome  Kngbsh 
|>rejudiee,  to  make  frequent  use  of  the  foot. 
Inch,  pouud,  ounce,  grain,  etc.  It  is,  perhaika, 
hardly  fair  to  esjjeet  au  Knglisb  author  to 
adhere  strictly  to  the  use  of  the  metric  3\  stem  : 
but  in  the  present  instanoe  the  confusion  of 
tlie  nniia  is  a  blemlsli  all  tbe  more  notii-eaUItt 
by  rriMun  of  the  otherwise  ^mple  and  «:li'gnnt 
metliods  of  In-atmenl.  CluniHincK*  of  ^latc- 
inent  aud  solution  is  freijnt-nlLy  the  nnavoi«l< 
able  result.  No  evideuoc  of  ^is  is  needed ; 
iMit  it  may  not  bit  amiss  to  quote  from  so  con- 
serrative  a  source  «s  TbousoD  simI  Tsit  ( Nat. 


phil.,  art.  -lO-S).  who.  allhoiigU  selecting  liie 
foot  as  being  'for  Itriliah  laeasni-ement  gen- 
erally the  most  amvenient,'  remark,  that  ■•the 
British  iiicaaur(-nii'nt.i  of  are^a  and  volume  are 
inQnitely  Inconvenient,  and  wasteful  of  brain- 
energy  an<l  of  plodding  labor.  'riieir<-antrast 
with  iJic  simple,  unifonn  metrical  system  of 
Kranee.  Gcnnany.  and  Ilaly,  is  but  tittle 
creditable  to  Knglisb  intelligence." 

Not  tbe  least  i-emarkable  feature  of  the  book 
is,  that  its  author  is  a  leclui-er  in  a  medical 
echool.  and  it  "  was  primarily  designed  as  s 
conlnbution  to  medical  education." 

Altogether  the  tiook  must  be  reganled  as 
one  greatly  in  uilvancc  of  those  of  a  simitar 
grade  generully  in  nxe.  It  is  nut  intcndiil  as 
a  sulistiLut(^  fur  n  Laboratory  and  lu1>uratory 
practice,  for  no  iKKik  can  be  tliit ;  but  it  is 
admirably  mlnpted  for  a  pi-eiuiration  to  a 
hboi-ntory  course,  in  that  it  tbrnisties  the 
student  with  such  -'a  store  of  general  prin- 
ciples, that,  when  he  comes  to  enter  a  physical 
laboratory,  be  may  Iheu  find  around  him,  io 
the  concrete  form,  a  collection  of  jiieces  of 
apparatus  the  eonstruotlou  and  the  action  of 
which  be  is  able,  by  the  application  of  prin- 
ciple's already  familiar  to  turn,  prompUy  and 
inlc'lligently  to  comprehend." 

The  belief  that  xucb  a  text-lKVik  will  )« 
gla<lly  welcfimed  by  many  teachers  of  ptiysics 
in  this  country  may  jnstifv  ttic  somewhat  ex- 
tended lefercnco  to  its  dinractcr  and  cotitcnts. 
given  above. 


I'ltOl'AGATION  OF  TUBERCULOSIS. 

The  injiiitnft  of  htredity  and  et>rttagion  on  Me  prop- 
agalion  of  taberealeiin,  anil  Iht  prtimUum  of  nfM' 
rntiM  fJt'teU  from  ctmtumptiott  of  tXe  jUtdt  (UMf 
milk  »/  ittb^tiletu  ani'vtU.  Bj  A.  l.roTiir, 
l.'arlsruhe,  nrtorinsry  adviitrr  to  the  n.-iden  iot- 
eriiment;  G.  Flkwixu,  I.L.I)..  K.R.C.\.S., 
{iriiieiTMi]  T6l«riiiary  xurKeon  l»  tlie  British  urtay: 
and  VAX  Hkrtsk.w.  vvlniiinrir  Burton,  and 
ehief  iii«)>ecior  of  the  Hmmel»  almitair.  New 
York.  Jf,.j[iiw.  [188t].     I74p.    S°. 

Tills  volume  is  a  trniislatioD,  by  one  of  Ibc 
committee  upon  its  preparation,  of  a  report 
pre]>aivd  for  diseussiou  at  the  Internatiobal 
veterinary  congress,  bdd  at  Brussels  in  Sefi- 
tember.  1833,  The  <)iicsUon  of  tbe  etlolog; 
of  tuberculosis  Is  one  of  tbe  moat  iTnjwrtant 
of  modern  medicine,  and  occnples  thu  atten' 
tioii  of  a  large  |«rt  uf  the  professtoii  to-day. 
Its  imiiorlaDce  i»  not  cionfined  to  the  biiman 
race,  in  so  far  as  it  attackN  nuuikind  :  but,  bo- 
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lag  00  wide-spread  among  domestic  animaU. 
it  Dec«ssiirily  affects  bnmaDlty  in  tbis  direction 
also. 

The  report  before  us  ia  a  vulitnble  t(iinini»n' 
of  the  coiidttkrii  of  «eiiMitili(?  knnwlMlgc  at  itie 
present  cloy,  i:{)oii  Lliis  (juoslinn,  in  il«  rrtntion* 
ship  to  iloiiii'ittii;  oiiiinnls,  :ind.  through  tbctn, 
to  miuikiiiil.  It  begins  with  an  aoconnt  of  tho 
nomcnvlntnrc  of  tbi-  discjiso  from  tbc  earliest 
time*  lu  thr  itrcspiit,  discusses  tbe  best  menns 
of  dingnosiSi  the  cour$c  and  tbe  anatomical 
iippt^arancc  of  tbo  disease.  In  regard  to  the 
latter  point,  the  concUision  already  generally 
accepted  by  medical  men  la  readied,  Uiat  the 
'  crilerium '  of  tlio  disease  must  bo  sought  in 
tbe  imtant  which  causes  it.  and  that  tbis  irri- 
tant is  found  iu  tbo  bacilhis  of  Kocii.  In  con- 
nection nilli  this  giortion  of  the  ri'iiort.  there 
is  a  very  gooil  iltKCiisidon  of  tlic  predisposing 
causes  of  th<?  dtKi'a»c  (pp.  .1.5-43),  fotlowod  by 
a  ConaidiTatiou  of  (ho  animals  (other  than  cat- 
tle) that  arc  known  to  be  subject  to  attack 
by  it.  The  conclUHon  is  reached,  after  all 
this,  that  "tuberculosis  is,  of  all  muludiett 
affecting  the  domesticated  auimiils.  that  which 
is  the  most  wide-spread,  and  whii-h,  of  all 
Others,  moat  deseni-s  the  (jnulilicaUon  of  '  pun- 
zooty. ' ' " 

The  second  chapter  oT  the  hook  is  devoted 
to  a  oonsidemtioii  of  the  qnestioo,  ■•  What  is 
the  inaucnc<^  of  licrnlity  on  the  propagation  of 
UibervnloAi*?"  {pp.  ii.'i-CS.)  After  the  con- 
Midcration  and  quotation  of  many  cases  ami 
nntliors,  «  numbt-r  of  conclusions  are  reached, 
of  which  the  last  seems  to  contain  the  essence. 
—  •'  that  tuberculous  parents  may  transmit  to 
their  progeov  a  predbi>osiiioii   to  tnliercnlo- 

818." 

Tbe  second  question,  "  What  is  the  inllnence 
of  contagion  on  the  propagation  of  tnliciTulo- 
sisV  ■'  receivc-f  very  ihoixnigh  con»iilerntion. 
A  laige  number  of  iinthors  —  from  iiiihling  in 
1 774.  to  Vitli'min  and  Koch  in  our  own  day  — 
are  ciltd  to  pn^T  tlip  cont-igioiis  nature  of  the 
discft«<:.  A  siirnm.iry  of  the  reasons  for  the 
Opinion  that  animal  and  human  tuberculosis 
arr  ono  -ind  the  same  is  given  (pp.  S^r-'JS) : 
and  this  giortion  of  the  work  ia  concluded  by 
a  short  riaiimi  of  Kocb'a  labors  on  tbis  din- 
ease. 

Thediacusstonof  th<!  third  quealion.  "What 
are  tbe  prereiitivi'  mcaaurc*  wliich  should  be 
had  recourse  to.  in  order  to  arrest  the  injuri- 
ous effects  whii-h  may  result  from  the  use  of 
the  flesh  and  milk  of  tuberculous  cattle?" 
la  opened  with  a  review  of  the  ancient  laws 
against  tbe  use  of  diseased  meat,  togclber 
with  some  aecount   of  tbe   variouM  attempts 


made  in  more  reicent  times  to  rcgtdait-  this 
traffic. 

The  two  plans  for  tbe  resulntion  of  the  sale 
of  diseased  meats  are  thus  snmmarized :  ''o. 
All  preventive  mc-iisuros  may  be  reduped  to 
tbe  simpio  advice  to  eook  tbe  flesb  well  l>eforo 
eating  it;  and.'j,  Flcnh  of  luberculoua  animals 
■houtd  Iw  <wnfUcatcd.  cither  in  every  case,  or 
Id  certain  circumstances."  The  first  method 
of  procedure  is  nnsiifei  bcauisc,  in  the  first 
place,  it  would  probably  not  be  tlioroiighly 
done,  and,  in  the  second  place,  a  rccftminenila- 
tion  alone  would  not  infliienw  in  the  IciDit  those 
who  are  In  the  habit  of  eating  raw  or  almost 
raw  meat  (a  common  practice  in  Centra)  and 
Xorth  German}  ) .  Tlie  objections  to,  and  the 
<I  iin<-uIttcM  in  the  way  of.  the  adoption  of  tbe 
HPcund  nielbod.  that  of  a-gulatlon.  are  men- 
tioned, and  diseusscd  in  an  exhaustive  man- 
ner; the  effect  of  laws  of  partial  or  complete 
confiscation  of  affected  animals  i»  nhown  ;  the 
action  of  '  warranty  *  laws  upon  Uic  morals  of 
the  butcher  and  owner,  and  tbe  general  elTuct 
of  any  attempt  at  iiegulation  upon  the  cupidity 
of  owners  and  of  all  concenicd,  are  well  illus- 
trated. 

A  number  of  recommendations  to  the  con- 
gress arc  made  for  adoption,  too  long  for 
[jitolation,  but  seemingly  based  upon    a    firm 

f round-work  of  knowledge  and  experience. 
"he  report  was  brought  on  for  discussion  at 
so  late  a  period  in  the  session  that  not  much 
was  done  in  this  direction.  The  sense  of  the 
meeting,  howerei'.  seemed  to  be,  that  some  law 
should  be  fi-amed.  Restricting  at  least  the  sale 
of  tbe  meat  of  animals  alTectcd  with  tubercu- 
losis. 

The  report,  aa  a  whole,  contributes  nothing, 
from  an  cxperimentjil  point  of  %icw,  to  our 
kiiowleilge  of  thii*  diiteaHC,  but.  as  before  slat- 
etl,  is  a  very  cotnplele  rfnumr  of  the  quesiion 
as  it  stands  to-day  in  its  hygienic  and  pecun- 
iary relations.  Il  will  be  of  inlpn-st  and  im- 
portance to  all  veterinarians,  as  a  summary  of 
tbe  knowledge  thus  far  obtained,  and  a»  an 
Index  to  the  original  sourees  fVom  whirh  this 
knowledge  may  be  drawn.  To  scioiitific  men 
atrtually  engaged  in  the  working-out  of  the 
probletn  iif  the  eliologj'  of  tuberculosis,  il  can 
bt-  of  !nten-jit  only  as  prej»iillng  the  case  fi\>m 
tile  velerimiriun'si  xliiud- point. 

The  book  is  well  gt)tU'n  u]>,  ami  clearly  pnnt- 
c<},  but  few  errors  having  escaped  the  eye  of 
the  proof- re«<ler.  For  (Himelves.  \<n-  should 
prefer  cyst  to  iyst.  The  a<l(iition  of  an  index 
would  have  made  tbe  book  more  serviceable  to 
the  general  reader,  and  for  pur|)0«cs  of  refer- 
ence. 
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OOVBRNMBNT   OBOANIZATIOKB. 

IT.  8.  gMlsgiwI  nmj. 

Minmltlatltatit^  Iht  Vnllei  S/ntw.  — Mr.  Albert 
WlUianui,  jtin..  It  Antaiiuin  tax  tlie  Uiue  g(  a  *»co»4 
volume  oil  Ch«  mining  indiutrici  and  minerki  re- 
«nnrci^«  of  the  Tnitod  SUick,  atid  U  now  enxaged 
Id  the  preliminary  work  bmwmmt  to  rMiliUte  iu 
prcpMUlon.  I'lil*  report  will  corer  »uti»ticallt  tlie 
ca]end*r  yem  of  I$S3  nnd  ISM:  prcwnrlng,  how- 
cv«r,  tlie  Kcord  (or  farmer  yaxn,  klrculy  |>iibll*bB<l 
In  his  flnt  report.  Tbe  general  form  anil  *eo|>«  of 
tbe  work  will  bo  slmlbr  to  Ihac  pn-viuusly  followed. 
Repelillon  of  Wit  injitter  will  ba  avoided,  luid  Ihe 
chlnf  film  will  he  to  treat  In  srnalrr  deull  tiicli  loplca 
u  could  not  well  be  «[ilarjjc]  upon  in  tli*  firat  rvporl 
witboul  eiimdlax  "  t">r<><"l  tiie  propr^r  limiU. 

Thn  tccooil  volume,  while  oomptotn  In  Itwlf  from 
a  •UtJstical  point  of  view,  will  cooiplomeui  llie  lint 
In  Ui«  muur  of  doortptlon  of  liK'sllttM,  m«tjillur- 
Kieal  proe«aiM,  ete.  A  cluiige  wlilcli  will  add  to 
tbe  lDt«FM(  of  the  woiTk  will  be  tlie  lairodiicllon  nt 
ft  Mri«  of  grftphk  MAtlMlcal  clurta,  ihowlni  At  % 
KUnce  tbe  progr***  In  tlio  »eror»l  indnstrius.  A  fair 
Blurt  ho*  klreody  beuu  luade,  and  tli«  work  will  be 
pu-ilicd  •D«'TgeUriilly  with  a  view  to  «ccure  Uie 
pmntptneu  in  pul>llc>iloii  whlt^h  la  >o  neccuarj  In 
rejwrta  of  tlili  e\n*».  The  vaJuc  of  such  atatbUck 
to  ifae  ind[i>ir)<M  wIidsc  progrcs*  they  record  li  tb« 
qulcltnoM  with  which  they  nn?  (tlr*n  to  the  pulilk. 
There  i*  a  soincwhal  pr«v*letil  \i\vn  tliAt  meh  work 
Cftnopt  be  piiblUbed  wllhiti  n  rvtuunabls  ILina  after 
the  expiration  of  thu  lime  to  which  it  refers.  Th  Is 
I*  rttfaUid  by  Mr.  William*'*  flnt  rnport.  which  wm 
iMned  early  in  the  fall  of  ISSS;  auil  the  rraiiilts  of  the 
work,  in  a  condensed  (orni.  were  given  lo  iho  public 
within  a  few  weeks  after  the  manuacrlpt  wai  given 
to  ill*  printer,  whidi  waji  on  the  30(b  of  June,  I" 
whicb  date  the  production  eintistlc*  were  carried. 

GUMat  tlriae.  —  Prof.  T.  C.  Chambf  rlln  \»  eollect- 
Incamt  CMUptling  all  obeerrationi  on  glacial  tcrlatlon 


within  the  llmiu  of  the  United  St«tea.  The  rvralu 
of  hi)  work  will  bo  embodied  In  a  bulletin  to  be  pub- 
li»h«d  b;  the  turvey.  He  would  be  gllid  lo  Incor- 
porate any  unpubllahed  notee  which  obeerrere  mtty 
lie  kind  enougli  to  eommiuucale.  As  liiU  detftllt  a* 
pmctleabtc  ar«  dutrcd,  relating  to  th«  ehantcter  of 
the  «>lrIatlont>.  locality,  klud  of  rock,  Inellnatlon  of 
atriaied  lurface,  alUiude.  and  other  topogniAloU 
relatioti*,  etc.  Proftsiar  Chambertin  would  alw 
esteem  It  a  favor  to  have  hli  attention  directed  to 
obeervatlons  recorded  In  uniuual  publication*,  or  la 
thote  not  readily  M>c«»aible,  or  for  any  other  r«Mana 
liable  lo  be  overlooked. 

Tapograplde  noUs.  —  The  work  n(  complUng:  topu- 
grapltle  Btuiterlkl  for  Utn  map  of  Uie  Dlatrlct  of  Colum- 
bia and  adJoliilTiK  territory  h»a  been  completed ;  and 
the  party  under  Mr.  S.  n.  BodHtli'B  fluperrlalon  w««, 
during  Marvh  itnd  April,  eiignged  tn  field-work  for 
the  piirpoM  o(  oblAliilng  ilaia,  with  the  object  of 
DnlHhinji  the  aurvey  of  tlie  urea  left  uutouehed  by 

the  cinut  and  i;eodetic  enrrey. Field-work  (or 

the  eonipletioQ  of  the  map  of  the  Denver  bwln  will 
aoun  be  uiiderLakOB.  Mr.  Anton  Karl,  who  bu* 
charKs  of  the  topof-raphir  work  In  Ibe  Kocky  Moan- 
tain  illstrivt,  ban  led  the  WufaloKton  oJHoe.  and  i» 
on  hi*  way  to  Denver  In  begin  thU  work,  which  wia* 
temporarily  »u»|>ended  Ian  summer.  He  espeeta  to 
riniah  it  in  ubuut  alx  weeks.  All  that  remalnH  to  be 
done  U  to  carry  the  trim gulut Ion  over  tlie  area,  and 
to  compkle  Ilie  lllilng-tn  of  the  oantoun.  Tbe  nutp 
n  ill  Include  about  n  thotuiaod  (i^uare  mile*,  on  a  hcaI* 

of  one  mile  to  one  inch. In  Ibe  division  of  Ih« 

Pacffle,  work  during  March  wa*  much  Interfered 
with  by  rainy  weather.  Mr.  Ilallmann,  aflcr  com- 
pleting bi*  map  of  the  New  Idria  dltiriet,  procMded 
to  Sulphur  Bank,  where  he  wa*  Bukl&g  Kood  pttc- 
rp«s,  eorreeting  and  adding  to  hia  fonner  work  tli«re. 

Ofllei'-work  In  progresatng  eAliifactorily.    Some 

of  the  iiiHpa  are  fut  approaclilng  completion,  and 
pnrpanitiuna  will  aoun  tie  made  (or  putting  the  vbH- 
ooa  partle*  in  Uie  field  for  tlie  coming  MMua. 


RECENT  PROCEEDINOS  OF  SCIENTIFIC  SOCIETIES. 


Taney  tBtuial  ottili,  Bra  Totk. 
May  IS.  —  Mr.  BIcltnell  rend  a  p.iper  upoo  Cares 
PenuaylvanlCH  anil  Carex  raria,  ivfcrrliig  particu- 
larly to  the  difference  of  habit  o(  the  >nbterrane«i 
part*  of  the  planta.  C.  Peniuylvanlcs  Ibrowa  out 
rtiunera  ewly  In  tlie  year,  which  loou  root,  and  he- 
vome  nnderground  ttemt.  The>c  extend  in  All 
dlrtcUMithDm  tbe  parent  plant,  each  (naterlngaaiic- 
OMalom  of  ■hooU,  tome  of  which  tlwmialvM  become 
eentrea  of  m  Mcondary  Mrlea  of  runner*,  I  have  un- 
earthed tbMe  runnerv,  bearfng.  »t  inicrvali  of  a  few 
Inehea,  (our  or  more  genermtloiu  o(  living  Mioole,  to- 
gether with  the  remain*  of  teveral  older  generations. 
It  Ihiu  appear*  that  the  new  ahoota  do  not  alway*  be- 


come eeUiblinhed  ai  aeparate  planta,  but  Qtl  ohM  ■ 
aeriee  of  tiifia  remain  pernaaently  attached  by  onder- 
ground  connection  fur  many  ye«r*.  The 
tuft*  do  not  nppeur  to  lire  more  Ihaa  about  tt 
yeani,  Where  thia  lOdge  grow*  In  abundutee 
riinnera  tnAy  be  (oiud  eroeilng  and  rv-cneflng 
U^nonili  the  aurface  of  the  ground ;  and  carelBl  «ea- 
vatlon  wilt  thow  that  nuiiy  a|>parently  dlatioct  plant- 
let)  belong  to  tlie  name  syitem  of  undergroiiud  atcm. 
The  runners  are  at  ftrat  cloth>ed  with  clOMlytanM- 
eated  nciile*.  ariaing  from  node*  all  aking  tha  aMaB. 
Thc»!  allimatel}'  decay,  and  beeooi*  fnyed  Into  a 
coarie  fringe,  which  remalni  aprened  lo  the  eiem  la 
whuria  from  every  node.  In  C.  varta  the  habit  id 
growth  ia  Buiireir  different.    '(liU  apeelea  ahuwa  ae 
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(Ii*poaltl»n  tA  »p»m1  latvnllj,  but  growi  in  cloic 
tufiH.  Tlie«f>  spring  from  a  dcniH!.  knotty  mu*  ot 
tmnll,  cloudy  ag^rcgatcil  n>ot-»t>icks,  whicli  h%ar  a 
prolualon  o(  long,  Sbrou«  root*.  VeAr  att«r  ft»,r 
tiMM  rooty  muses  pnxluee  an  abundancv  of  u«w 
■hools.  wliicli  rise  (mm  lift  iiirfacc  ftoiid  tho  old, 
E&cli  ultimate  root-atock  becomes  ilic  'itn  for  a  cloncly 
eluntcrnd  colony  of  compoiuiit  »li<iow:  «ii<l  Iheio  »ec- 
onilary  tufls,  conipnclod  into  a  lin^le  uinbh,  maki.'  up 
iLe  plant.  A  slijjhl  lnwral  prolongntion  of  a  ulioot  is 
BuinetiniBa  npccsjiiwcd  by  in  ob*triictlon  in  the  n)o»t 
direct  way  lo  tbo  »urlftop,  but  llils  U  Hie  i«>af*«l  »p- 
proocb  to  aubt'-rr&nMiii  spreadiuc;.  lii  no  otb«r  of 
vur  np«>cies  of  t'arox,  of  the  section  Montnnae,  do 
*«  find  the  counierpnn  o(  the  underground  stem*  of 
C.  PuDniytvanlcn.  The  cloteal  approach  lowird* 
thcni  !■  tliown  by  C.  umbellate,  i'rom  lia  deote 
undereruuDil  tufts,  tliia  plant  lumctiints  pruducw 
short  underground  stem*;  il>c»e  are,  liowcver,  man 
like  luckoni,  anil  do  not  Hray  tar  front  the  parant 
plant,  merely  aMitiinic  to  IucreM«  Its  dimeualon*. 
C.  pube«cena  is  ot  leu  tufted  habit  timn  i-ither  of 
the  other  ipedc*  of  llila  section;  the  *hoot*  being 
Irr^EulA'rly  pmdur.rd  by  a  projirrMtvn  nnder|[ronnd 
■I«Di,  or  moi'Stiick.  which,  bowevur,  bviirs  no  reseiu- 
Uaoce  tir  the  undergronnd  runnen  of  C.  P«nn4yl- 
vanlcn. 

Tba  BnokTlIla  toolMy  of  Bitnnl  hUlory,  Indluia. 
ilafft!.  —  A.  W.  Butler  deiicri bed  the  extent  of  the 
Niagara  formation  In  Krankltn  county,  and  gave  a 
Nictinn  showing  tli«  straliDcation  ut*T  the  town  ot 
Laiin-I.  He  deecrihed  the  varying  thickness  of  the 
■tnita.  ihe  economic  uses  ot  the  atone,  the  south- 
westifjii)  dip  of  the  strata,  and  the  qiiantltlc*  of 
cbert  wblcb  are  touod  In  locations  on  tup  ot  the 
best  buIldin^-stone. D.  R.  Moore  gave  un  ac- 
count of  some  jiecutlar  mounds  in  Butier  county. 
O.,  and  Franklin  county,  Ind..  confining  his  time 
mostly  to  the  '(Jlldewell  monnd,'  tour  miles  north- 
eut  of  Brookville.  This  niouud  Is  sllnateil  near- 
ly three  hundred  feet  above  tlie  east  fork  of  the 
White  Water  Klver,  on  the  point  of  a  ridge  jutting 
out  Into  the  rlr«r.  Tlie  monml  It  sixty  ffn^t  In  diame- 
ter, aiHl  at  present  it  twi'lve  feet  tiiuh.  It  Is  biiiit  of 
Mrlh  which  bu  been  broughl  from  some  other  local- 
ity, ax  no  such  earth  has  been  found  wlihln  about 
halt  ainlli"'f  lla  location.  Tho  mound  lias  been  cov- 
ered with  large,  fiat  Htoueo.  uvurUpjiing  each  oilier 
after  tbe  niinuer  of  shingles  on  tbe  ruof  of  k  hou»e; 
and  lhe»e  iioncu  arc  now  covered  with  vegetable- 
mould,  In  some  places  to  a  depth  ot  almiist  two  tnnl. 

Aoadiay  of  utnisl  hmucw,  FhUtdslpblft. 
April  £t'.  —  Mr.  Joseph  Willcox  called  altenliou  to 
a  line  collection  ot  upwards  of  eighty  specimens  ot 
fifty  species  of  mirine  ipon!;e»  made  by  him  during 
the  winter  tn  Florida,  and  prmonteil  to  tho  academy. 
CoDtlDuliiK  hln  reni.irke  on  lite  geology  ftad  DatnrtU 
history  of  Florida.  Mr.  Willcoi  stat«l  tliat  tho  rocke 
which  line  the  west  const  extend  out  for  many  ntiM 
into  the  Gait  ot  Mexico,  making  tho  wnten  rery 
thoal.  Tlie  channi^ls  ot  Che  stroams  from  the  main- 
land continue  out  thnni^ti  these  rocky  iboala  in  the 


same  directiuo.  and  with  tlie  tame  lortuoua  miuM 
oa  before  revhlng  the  shofe.  Tbe  limestone  of  the 
peninsula  I*  soft,  and  rrod<'d  Into  a  vail  number  of 
CAVcrus  and  sink-holee.  Wher«  ex|KMed  >I  an  ele- 
vation, the  rock  bMomee  hanl  and  Hnu,  In  soon 
locAlitlca  reierabling  marble.  Referring  to  Agusif  a 
suggestion  that  Ihe  (ea-nrchtris  of  tbe  coast  which 
cover  themselves  with  sesiweed  do  iw  for  pn>t«ctlon, 
tbe  speuker  remarked  tliat  luch  an  exptanatlou  wm 
open  to  doubt,  as  allied  forms  which  bave  the  liahit 
of  covering  theiuMlves  with  little  mounds  of  white 
slie'lls  are  reiul^reil  thereby  inucb  mon>  coosplcu. 
oQB.  The  common  conch  of  tlie  coaat,  Bttsyeon 
pyrum  hftd  been  found  spawning  under  the  sand, 
the  egg-^Mcs  always  bring  attached  to  a  shell  at  least 
eigiii  iiicbee  below  the  surface.  He  hail  been  In- 
tereal«d  In  tbo  numerous  saw-flihei  which  swim 
about  In  shallow  water.  When  approached,  they 
sttUe  quietly  In  the  sand  until  partially  covered, 
when,  feeling  secure,  they  will  allow  thnmsnlvcs  to 
be  ilmost  touched  before  darting  away.  In  thiscon- 
dltl«n,  they  are  rendlly  held  down  witli  a  siiear.  when 
tliey  e)«vatF  the  head,  turn  up  the  saw,  and  pull  it 
repeatedly,  &nd  witli  sufficient  forci'  to  make  a  dc«p 

notch   in   the   wooden  handle. Kefnrrini:  to  tbe 

collection  of  sponges,  Mr.  Edward  Potts  remarked 
that  tliejr  were  all  siliceous,  witli  the  exception  of 
one  Interesting  calcareous  spnoles.  lie  had  received 
several  line  fresh-water  sponees  from  Tlie  8t,  John's 
Hirer,  in  the  neighborbciod  of  I'alatka.  collecteil  by 
Mr.  Mllla  of  Unffalo,  lie  liellevcd  one  of  Ihe  forms 
to  be  ku  iindescribed  •pcclpa  of  the  genu*  Meyenla, 
for  which  he  proposed  the  name  siibdlvls,-!.  He  was 
Informcil  by  Mr.  Willcox  that  the  comparative  scar- 
city ot  fresh-water  sponges  In  that  region  wx-i,  douht- 
tetis.  owing  to  Ihe  suporahnndance  of  confervold 
growths,  which  nut  only  covered  submerged  tug*, 
etc,  but  also  flourished  on  the  hocksot  the  tilligator*. 


SOTBS  AND  XEWS. 

Tub  American  ot  rbiladelphla  announces  t)ie 
personnel  ot  tho  new  biological  department  of  the 
University  of  I'enuiylvanlaas  (oltowi;  "  At  the  bend. 
aa  director,  And  protestor  of  anatomy  and  toiilogy, 
wn«  placed,  of  course.  Dr.  JoNi^b  Leidy.  whose  selec- 
tion guaranlen*  to  the  scientific  world  the  ralne  Of 
the  new  department.  With  hini  arc  to  be  asuocisted 
Dr.  J.  T.  Rothrock.  prott-ssor  of  botMty;  Dr.  A. 
J.  I'arker,  professor  of  comparative  aiiMomy;  Dr- 
Hsrrtsciii  Alien,  prtifcisnr  of  physiology;  Dr.  Horace 
Jiiyne,  professor  of  vertebrate  morphology;  and  Dr. 
Iteojamln  Sharpe,  professor  ot  Invettebnite  morphol- 
ogy. That  there  will  be  enthu»i.iaiic.  esrn«tt,  and 
thotviigh  work  done,  IslnsuredbyaUof  IliMetlMDes." 

-~  .Vitur«  state*  that  tickets  have  been  Applied  tor 
as  follows  for  the  Montreal  m«etlBg  of  tlie  British 
asiocialjuii :  members  elected  prior  to  October.  18^2. 
3tU;  members  elected  since  October,  It>Kf,  Ifll;  as- 
sociate* (relations  of  mctnbcn),  130:  toUl,  Om. 

—  Mr.  ff.  T.  Lynn,  late  of  tlie  Koyal  ol)»crv*torT, 
Vrvetiwlch.  writing  to  the  ObtenaUry,  oa  the  eclipse* 


rvot.ni.,  jr 


dnrini;  tlie  war  of  Xrnc*  with  tho  Greeks,  nukes 
•n  aitemjit  Ut  dc^iiln  npan  the  mou  probablo  nat«r« 
•ad  datM  of  tliMe  '  eclitiwt,'  wlilcb  {■»(•>  occMlnnwl 
obronokigtsU  (o  luucb  trouble.  Iruin  liic  uaumpiioii 
that  Ui«]r  wer«  Milar  «eUp»tu,  and  from  Ibe  iliflicullj 
of  dndlnc  koy  mich  eclliiOM  that  rim\A  br.  lilnntlfied 
wlUi  theo.  Ill  Uie  lii»lory  or  IIrroi.1otii«.  two  *  por- 
UilU  '  are  Mill  to  hare  luippviied  in  Ibe  sky  (bl«td«a 
m*nj  tcrteitrUl  ohm)  during  Ihe  metnomble  wnr  bc- 
tWMin  th*-  Gm-hi  anil  Ibr  IVrttana  under  Xcrxca,  nntl 
(afti>ilii*  llijcbt  frwcii  SxUiuU)  ii'iJer  Manlr-iilii*.  Tbc 
fint  ut  ili«  lo'o  is  tiK^uliotied  la  llie  Ht^t'eulti  buuk  n1 
Herciitolui.  irbcrc  he  sa;>.  Ihat  in  ibc  early  aprln);. 
whlio  \etxe-*  wof  at  fianll*  preparing  tt>  ict  out  on 
tba  Crvdstri  «ii>i>dllion,  "Ibe  tiiii.  Irut^itiK  blvir-at  In 
beaveii.  btfu'ame  invisible,  and.  instead  of  day,  It  bo- 
oimF  night."  Tlie  date  when  tliis  cxpviliUon,  and 
the  linltlrn  «(  Theniiopylac  and  Sllalnli,  tflok  place, 
la  confldoreut  to  bave  bcpn  B.C.  4tl<i-  No  ecllpao  of 
tbe  itin  eould.  bowevur.  L^ve  bt>en  visible  In  weMcrii 
Alia  iliiring  tbi'  spring  of  tlial  jear.  Sir  George 
Airy  inggeiitRd,  In  IN-VI,  tbnt  Ihc  totni  lunar  ecllpiw 
of  B.C.  4T1I,  Man'h  14,  waA  the  proLiable  can**  of 
tbe  alarm  and  iuiguiry  (if  XerxcH.  Mr.  Lynn,  i^ 
Ticirin;  briefly  ilie  cx-ident^H  on  cbis  poiut,  vuucludes 
tbat  Ihli  'pnrlRnt  at  Sardlt'  (renpectiug  which  Ue- 
rotlotii*  coiilil  not  liaT«  lieon  In  poMp«iion  of  full 
tutuniiHtlon)  vrat  really  of  lb«  tiature  of  >ORio  re- 
ni3,rknbie  iueteon>1i>(:icai  plicuuiueiion.  But  (if  the 
otiicr  ■  porlc.nl '  referred  to  by  Herodotui  in  bia 
nltitb  book,  Mr.  Lynn  rcgnrdi  lil(  Recount  u  likely 
to  be  uior«  aocurate,  a*  It  wm  Ti»lblo  la  Greece.  Tho 
prodigy  was  tbit:  "Wlill^  be  was  utt*'riiiK  tacrllica 
to  know  if  be  stioulU  march  out  against  the  I'eraians, 
the  «iiii  wiu  suddenly  d.-irkencd  tn  tnid-Mky."  Mr. 
Lynn  find*  that  n  large  RoUr  vclipKO  (but  not  nenrty 
lotall  occurred  on  the  S<1  of  October,  B.C.  4S0;  3kud 
he  1«  int^llncd  to  the  belief  tlui  this  was  tbe  pbunuiu- 
cnon  which  frlghti'ned  Clt'ombrotui,  tlie  brother  of 
Leontdis,  who  uaa  In  commnnd  of  Ihe  .Spartan 
troofia. 

—  In  a  r«c«ni  nclvntlfif!  frultUton  in  the  Paris 
ZMftobi,  Mr.  tlenri  FHrvllle  iiio(e«  a  rpfercnec  to  the 
tingular  action  of  oil  on  waves  by  Tlicopiiylactp*.  ilic 
Byzantine  hUIorian  of  Ihe  sixth  century.  Tbe  paoMK*' 
occur*  in  a  dlalogiir  on  'varloni  nni.nral  questions.* 
The  ijiiesiioii  i.rojwuudi'd  Is,  why  dnea  oil  make 
the  tea  calm?  and  ilie  answer  j^iven  it  to  tito  effect, 
that  n*  tbe  wind  li 'a  subtle  and  delicitv  thing.'  and 
Oil  I*  'ailhMlTs,  unciiion*,  and  nmooth,*  [h«  wind 
Itlide*  over  ibo  surface  of  tbe  wAtfr  on  nlilcli  oil  has 
been  fprend.  and  cannot  raise  wai'ss,  not  beln|;  able 
to  obtain  any  hold  on  the  water. 

—  The  Linueau  society  of  New  South  W.ili'Ji  offor*  a 
prixe  of  a  bmidred  pounds  for  au  essay  ou  "  Tlie  life- 
iibtory  of  the  baelllui  of  typhoid -fere  r.'  The  essay 
»hou1d  be  received  by  the  wclety  not  lalor  than  Dei-. 
31.  1^1.  The  intention  and  wishei  of  tlie  donor  of 
tlie  prite  will  be  beat  given  in  hi* own  words:  —  "The 
qaenlloM  chtolly  to  be  solved  In  the  Invetttgallon  nf 
the  llfo-hisiory  of  the  barlMui  of  typbnld-feT«r  ant: 
1°.  Wbul  arv  Che  fjiecillc  c)iaract«t4  of  tbe  or^n- 
Um,  a>  dIatinguUbed  from  other  bacteria?   V.  What 


are  the  change*.  It  any,  which  tbe  orgaiiisni  under- 
gon  in  the  human  bodyf  3°.  ^Hial  are  its  moilea  of 
iItivelopin«ut  and  reiirviduction  In  the  hnroan  body? 
^K  Wlut  chaDges  ur  melamorfiliotM,  if  any.  dot*  tb« 
organism  nndersn  after  ejection  front  thehunUD  body, 
or  111  any  other  cnndltlonSf  Its  cxlitcnce?  11^.  Wbal 
flotd*  or  other  MibiUincp*  «<eeTn  l»si  adapted  for  lb* 
growth  and  inuliipllcaiion  uf  tbe  oritaDism?  0°.  Caa 
the  organism  live  or  be  euliiialed  in  pare  or  distilled 
w.it<ir7  7°.  What  are  ll«IIailtiofendnmnc«  of  heat, 
cold,  dryueM,  or  humidity?  A*  far  *a  Ihtaa  point* 
are  conceriiod,  the  author  should  coufino  hlms^  aa- 
tlrely  to  facts  which  come  under  his  own  observation; 
and  those  sboiiid  lie  nlven  in  dnCall,  with  a  full  expla- 
nation of  the  method  of  iureftigatlon.  Rut  In  daal* 
Ing  with  tbe  retnlls  obtained  by  lbaa«  InTeiti^tlon*, 
and  the  cons Iderol Ion  of  the  mean*  whereby  a  kaowl- 
edg*  of  the  11fe-hl*l«ry  <•(  Ilila  moat  dangerooa  organ- 
ism uiay  help  toward*  ti«  eradication,  tba  tboorieaand 
observations  of  others  may  appropriately  b«  refarrad 
lo;  but  In  every  lach  cjue  the  authority  inuti  b«  con 
rectly  cll«>d.  Tbe  chief  point*  to  be  ascert&itied  In 
this  branch  of  the  subject  are:  1°.  How.  and  under 
what  condilloiu.  does  the  orgBBian  gel  ai;c«s»  to  tbe 
human  body?  :i°.  How  can  its  growth  be  Impeded, 
or  it*  vitality  destroyed,  in  the  human  body,  witboat 
serious  injury  to  the  Individual  alTcctexl!'  3<^.  How 
can  it  he  cra<licaleil  or  rendered  initocuoiia  In  wells, 
water-holes,  drains,  etc.?  " 

Tho  prealdeni  of  the  society.  In  announcing  the 
priie,  remarked  that  the  preKcnt  aecined  lo  be  a  Tti; 
opportune  time  to  bring  this  matter  forward,  as  the 
subject  wa*  now  engaging  the  aerious  attention  of 
medical  men.  owing  to  the  prevalence  of  typboiil -fever. 
lie  bad  be«ii  given  lo  understand  IhiiC  .\uslt«lia 
iifleted  exceptional  upporlunitre*  fur  the  Ini  e^tlgalion 
of  the  bacteria,  as  Ihe  climate  was  favorable  (or  their 
giowlli  during  the  greater  port  of  the  year. 

—  ProfcBsur  T}-udall  ha)  given  duriujc  iho  |Ms| 
winter,  at  the  Etoyal  institution,  a  course  of  lectnrM 
OB  '  The  older  electricity.  It*  phenomena  and  In- 
veaiigatoia,'  ebowing  what  waa  known  of  electricity 
up  to  the  lime  of  I'araday;  at  first  thoiighv  n<«  a 
promising  subject,  but  apparently  luccesifnlly  worKeil 
out  by  the  lectiiTor. 

—  Prof.  V.  A.  Youi»g*»'Theirnn'(on8of  thelnier- 
national  science  aerlet)  haa  been  tran*lai«d  Into  Ru*- 
slaii,  a*  well  as  Into  French,  (ierman.  an<l  Italiao. 
In  Engl.tnd  el|[ht  thousand  copies  have  been  aoU, 
and  it  baa  been  very  favorably  racrlTed  In  thla  eoint> 
try, 

—  A  Ttry  Ingenious  arnuigemeoi  ba*  baui  inada 
by  tho  riront  northern  telegrapb  company  of  En(. 
land  tor  taletrapbins  ■•>  f^hlna.  The  peculiarity  of 
tbe  Chinese  language  Is  Ihac  Uie^  single  eharaeten 
do  not  stand  (or  letters,  but  word*,  of  which  iheroaie 
lix  ihoiisaml.  For  use  on  tbe  new  Chinesi;  line*,  the 
rorapany  li,t»  hud  spMial  n-ood  blocks  made,  on  oae 
end  of  which  llie  word  and  faealmlle  arc  cut.  trbile 
on  the  other  eml  a  nuniber  apeoially  iitaiidlTig  for  ibe 
word  I*  nit.  Tbe  telegrapher  lubttAutea  the  nnn- 
bera  (or  th«  wortia  In  trausraltting  a  t«legr«ra.  a'bUe 
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tDMUgM  arriTtitg  in  iho  numtinra  arr  <l«clph«red  in 
ibe  Mine  muinor  by  muot  ot  tbe  Muck*. 

— An  attempt  vill  be  made  to  place  Uia  ci>ll«moiij 
«(  the  Ute  Dr.  Encnlmaim,  ot  vbkli  he  luiile  iiv  di*- 
pOMi,  In  Ihc  Slutw  botuilc  BHnlciiH  ft  St.  LotiU. 

—  In  a  recent  article  on  ihv  Hdinbursh  university 
ri^llvaJ,  .VtflurG  uj-i.  "Sikiitly  aii<l  utivaiwciau«l;, 
porhaps,  tlifl  ualtenlties  an:  paitlns  ttam  t]i«!  asclu- 
BJve  doiuinatloit  of  tlie  old«r  kjunlnK.  Al  ECdlnbiincli 
llii!  emitncipatlon  li  faradTMiCMl,  Init  liaa  ym  to  tak« 
•iinpo  111  >  Hctlnltfi  r«-&rna^ment  o(  the  currtculuiii 
of  Mndf,  No  tbouglttful  sctcntiOe  man  vould  advo- 
cate a  inerelj'  iclcntlflc  education.  1'lie  foiinilatloiis 
of  etcrj  iBMi'i  culture  tfaould  be  laid  broad  aoil  deep 
In  tlKiw  liiiniaulziug  deparlmunt*  of  tliougbt  which 
tbo  Mtperipiin-  of  ceiiturin  ha«  proTrd  to  be  ad> 
niinblv  Biloi]  for  the  mental  and  moral  discipline 
of  )-auili.  Bat  (he  day  i»  not  far  dislatil  when  it 
will  bn  achiiowledKed  that  modem  seieiw*  mnrt  be 
ailiulllini  lu  a  place  with  ancient  jihllcinphj  ami 
litl^^utu^n  In  (be  icherae  ot  a  liberal  edi  ion  lion,  vlit'n 
In  all  oiir  unlvcr»IiiH  iiroviaion  will  l>e  luaAe  fur 
practlejil  luKiractlon  in  Rclciitillc!  mvtbodi,  iiid  vhi!n 
at  least  aa  mnch  encotiragcinent  will  lie  E'*'<^  ^' 
(nllowthlpi  and  xcholanlilp*  lo  the  pmMcutton  of 
orlgltial  idcntlllc  rrtearch  u  liu  hitherto  been 
awarded  to  claaiical  atuily  or  learned  lndoleuc«." 

—  Dr.  V.  B.  Wlitroc);,  eoraUir  of  the  herbarium  of 

ith«  Royal  academy  of  »ci<?ni-e>.  Siockbolm,  Sweden, 
hu  iMued,  in  a  handsome  folio  Tolumc,  the  tint  fa*- 
dcultii  of  bin  Erylhrara  rxalceala,  tii  wlitcli  ho  pro- 
pcaen  to  raprcsent  and  lllutlratu  all  the  known  ipeclet 
and  forms '^rihia  critical  genus,  lie  nishei  to  include 
{,  tU«  Anicrlcaii  forms,  anil,  likewiie.  the  few  Europe- 
an ones  which  arn  naiiirallieil  In  North  Anwrica. 
In  thin  vUw,  li«  InTllea  tli«  correspoudHiice  and  co- 
operatiuD  of  Iboae  Auierican  botaniuls  to  wliou  spe- 
cies ot  Erytbraea  are  acceaiblc.  Ko  truly  Indlcrnoiia 
ipcciei  occurs  on  our  Atlantic  borilcr:  so  this  an- 
no iincnmeDt  Is  parilculariy  addrHMid  tu  botanists  in 
Arhaiisa*,  Texas,  and  etpwUUy  New  Mexico  and 
California. 

—  Antimony  ores  have  been  foutid  in  numetviis 
parts  of  Mew  South  Wales.  Tlic  ore  eonsisU  of  oxide 
and  iiiljililde  of  antimony,  and  occur*  In  original 
bundle*.  occB«lonally  of  a  considerable  size,  imclostd 
in  a  <|ti«rtt  mairii,  which  tonus  tbe  chief  c<institu- 
«ntof  tile  lodes. 

—  WhoCTer  wiibes  to  consult  a  comelM  compilatlou 
on  primitive  meuUurgy  will  find  Dr.  Andree'a  DU 
n«MfJ«brI  iInn(i(iirt<U*cm|Lclpzt|E,  l(9M,  100  p.)  a 
nioai  OMful  work.  Tbe  nibject  Is  divided  acconling 
to  Um  geographical  distribution  of  the  peoples  uslog 
the  metal*.  The  firat  two  chnpten,  about  one  third 
ot  ili«  book,  ana  glTen  to  the  discuMion  ot  Iron  and 
copp*r  atuonic  Ihe  African*;  another  third  is  taken 
up  villi  tlie  cousideralioo  of  Asiatic  uielailiirgy;  and 
tliis  is  fulloned  by  five  citaplcrs  on  (lie  iron,  copper, 
bronze,  and  gold  of  Ameriea,  with  a  llnal  eltapleron 
the  use  of  Iron  In  the  Sontb-Sea  Island*.  Tlieru  are 
Oftyeeven  flgure*  of  varloas  native  Uasl-fumacea, 
bellow*  and  tang*,  of  Africa,  Asia,  and  Malaysia,  and 
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ot  the  meUl  implem«^ti  and  ornaments  «f  Anerlcm. 
Tbeie  nil  are  tefcrrod  to  thvir  orfslDal  aOBtce*.  A 
(•rent  nnmberof  authorltlM  have  been cenaallAd.  Mid 
all  are  noted  eonsclcntioiisly.  The  work  descrrea  a 
place  in  tlic  working-library  of  evej'y  student  ot  the 
pfimltlrcDiU;  while  Its  ntntbod  ami  Klyleare  sucbas 
to  lnt4vi)*t  the  general  reader. 

—  In  a  locture  on  t1i«  davo  of  mlud,  delivered  at 
Uwens  collie,  Maneheeier,  En^,  Harch  38,  by  31  r. 
G.  J.  Roauuics,  be  claimed  that  the  whole  stnicture 
of  mind  took  lurUc  from  excitability,  or  tlie  .apiliuda 
to  re-spond  to  nerious  sliiiiidus.  which  was  a  cbar«c> 
terlstic  of  all  mailer  that  was  alise.  Next  to  excita- 
bility, in  an  asc«iidlng  srale.  tbey  bad  tbe  functloiu 
otdlscrlminationandcondiictlblllty.  DIscrlRi  I  nation 
hebellGTed  to  lie  a  tnncitiin  of  all  ncrpe-eells:  )t  was 
tbe  power  lo  discriminate  one  atlinulut  from  otiolher. 
irrttspectivc  of  the  degrees  of  their  nwchanlcul  Inten- 
sity. ConducllbllItT  was  n  tnneijon  wblcli  admitted 
the  poMlblllty  of  rctlcx  HClioii,  and  of  the  co-ordimk- 
tioD  both  ••(  innscles  and  of  idi^ai.  In  the  family  of 
discrimination  tbey  had  the  pliysicnl  aspect  of  that 
which  elsewhere  wa*  cal  Inl  choice ;  bccaUM  choice,  if 
ft  wBSanalyied,  was  merely  Ui«ipijwero(diKrinilnat' 
tog  between  one  stimulus  and  another.  With  the  aid 
of  fto  eiabunte  dioKram.  Mr.  Romanes  traced  what  lie 
1i«1d  to  b«  the  varloa*  grade*  In  tbe  procew  of  mental 
evolntlonfroraexcltahllltyas  Iho  root  ot  the  mind. 
Tbediagrain  bad  tony  IhiMorlevd*.  Any  given  leval 
represented  tbe  cailiesi  stage  In  the  development  ot 
all  the  facultlM  named  therein ;  the  animals  In  which, 
and  the  age  of  the  hiimau  being  at  which,  tbey  fint 
appeared;  also  tbe  grade  of  development  at  which 
hatnan  Intdllgeiici!  wa*  arrested  in  ldl<>ry  and  ileaf- 
mntlsm.  The  diagram  was  not,  he  said,  u  tuere  pm- 
duction  of  hi*  imagination,  but  wa*  the  result  ot  his 
study  of  the  subject.  At  lbs  boUoni.  on  a  IcvpI 
with  exdtnbllily,  be  placed  protoplasm.  Reason,  he 
Ihougbl,  aroac  out  of  the  power*  ot  percepllou;  for 
th*  slmpleet  poMlble  perceptiuji  Involved  soma  act  of 
inference, —  an  act  uncuneciuusly  performed,  pcrhSLp*, 
buE  perfonneil  all  tbe  same.  ICcgoidlng  reason  in  It* 
lowest  pbsse.  It  must  be  pliv-'nl  Immedlaiely  above  tJie 
association  of  Ideas.  Iiccansc  ibcy  might  regard  il  ■* 
a  prouais  of  unoonsi'lons  or  delilierate  Inference,  and 
Ihia  oocurred  in  iiiuukeys,  dogs,  and  elephants.  Next 
above  reason  lie  placed  indrlinite  morality,  or  Ihe  germ 
of  caiHcUinc«.  Indellniie  mor.vlltj  was  tlir  feeling  of 
dislike  at  oflendhiK  those  for  whom  llie  child  or  ani- 
mal having  i[  fcllan  itHcctiun.  I>clliilte morality  was 
mticb  higher  In  tbe  scale:  It  was,  In  fact,  at  the  top, 
on  a  loT«l  with  man.  A  child  at  blith  he  placed. 
In  this  process  of  mental  evolution,  on  a  level  with 
jelly-Bifa;  at  Ave  nionihs  old.  he  put  the  child  on  a 
lercl  with  pigs,  bones,  and  cats;  and  at  nine  mMitlu, 
on  a  level  witli  the  anthropoid  apos.  He  could  not 
belpfecllng  that  the  doctrine  ofevolution,  as  a  whole, 
was  a  somewhat  hard  doctrine,  —  hard  as  an  answer 
to  tbe  qneslion  which  must  at  some  time,  or  In  some 
Shape,  have  oocurred  lo  nio*t:'Sluil1  not  tlw  Judge 
of  Ibe  whole  earth  do  right?'  Tlie  answer  that 
evoJttUonlfl*  made  to  that  seenyed  to  faim  to  be  a 
bard  one;  for  it  said,  Utat  In  tlie  order  of  nattirv  tbe 
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nee  «-M  ulmys  to  thir  iwlfl,  kiid  tbn  buttln.  wllliout 
(ftll,  U>  the  itrong.  TJiux  Ilin  vnlcD  nf  trlfitce  pro- 
nUlmifit  «!!*«■  bi>at,tniJi>:  "  Bli.-«»(<il  arelbullt,  (orlhey 
>li>li  iiili«rit  Uii;  e&rlh.'  Tliis  iloctnnu  Bdcmi^il  la 
coustitiU«  inl^ht  Uie  only  rigliL  But  1(  IhU  world 
wa*  B  woriil  o(  norTaw.  ■tni|[gli'-,  pain,  anit  d«nit),  al 
all  «T«>iit«,  Ibe  n>*ull,  »')  tar.  Iiail  not  lw«n  aItoj;#tber 
proOtka),  Wbat«T*!r  tlie  '  fxr  oft  divioe  rvcnc ' 
migbt  be,  to  which  'the  whole  creivtlon  moTc-i,'  tlie 
wbole  cTcatloii,  with  b!1  It*  pain,  nnd  In  all  lu  travill. 
was  cerulnly  moving,  and  niovlu):  in  a  dlrtctiun 
wblch  niAd«,  if  not  for  ri);1it«aiunfu,  certiitnly  tor 
tmprovGiRpat. 

— The  IiatUn  guv«miu«nl  boa  dutermmcd  to  ofler, 
on  tbn  ociNUlon  of  the  oimniiig  ot  Iho  Turin  Dxhibl- 
tiuii,  a  priic  nt  tour  hundivil  pniinda  tor  llif  most 
prncticaltic  (iroceM  [or  the  trausnilMiuii  t/t  eleciridtjr. 

—  At  a  reci>nl  meeting  ot  Ibo  .Ww-Vork  MWii!«tiiy 
•  ■t  (cipDi^i-*.  Mr.  G.  F.  Kuue  stated,  that  while  iiu- 
(lacktni!  »ome  »pwimen»  of  fluorilc  from  Anielln 
couut>'.  Va-,  ho  had  notler<l  the  dliplay  of  phoH|>hO' 
rcBceni-i-,  a  psk  K^'Vtil^li  HkIiI,  tiy  thcmntn&lattrUinn 
(if  the  (peclmvnB,  ih«  KHtue  be!ii|c  iMcilcd  aim  hy  the 
wamiTb  iif  the  haiidn.  By  [he  beat  of  n  eAnd]«,  Ihln 
phoBpliorvAr-Tiiro  waa  Incfouod,  anil,  on  a  trol-liot 
stove,  bi.-L'aiii«i  a  df^pemarAld-firr^n.  ThU  l«d  Mr. 
Knni:  to  cniniue  Quoritv  froiuoviT  adof.^n  localities. 
anil  he  toiind  Ihnt  only  cbloruphaue  yielded  phonpho- 
nuv-.-ut  Iljihl  by  atlTltlon.  In  PhllUpi's  Hinemlogy, 
Hlliion  of  1S23.  a  !i|X'Ciiii«n  of  fliiorltp,  dcnTibrd  hy 
Pnlliw,  from  Siberia.  In  meutiuned,  ubidi  yield«d 
light  by  the  warmth  of  the  hand.  The  fact  ihnt  ul- 
tritiun  will  caiiR»  photphorriKirncc,  Mr.  Knnz  eoiuld- 
eted  new;  aud  a*  the  same  r^'nult  was  prod  need  by 
rhloropbatM  frum  Branch  tI1I»,  Conn.,  itwu  looked 
upon  a»  n  new  din tlnguishing  cluract eristic  between 
chlorui'haiin  an>l  cnminon  Iluoillt!,  lu  peclollce  from 
Beri;eii  Hill  I*  itlnlnKiiKbed  from  Iho  tibrou*  jtcallloii 
and  other  mcoeinlfd  iniucruls. 

—  Dt.  Olto  Struve  stales,  In  a  U(W^r  to  l»r.  David 
QUI.  that,  iliiring  the  i>iililicatloii  of  vol.  x.  of  Ibe 
Pulkova  obienation*.  be  hiu  reduced  a  aerie*  o( 
parallax  meatummrnti  ol  a  TauH  ( Aldebaraii)  made 
thirty  yMra  af^.  Tweiitv  iibai'i-iations  jiivn  for  lint 
panllos  (frDmpoiition-anjtlei),  0  '.'>0(i  i:  n'.OTii;  while 
Ibe  distance- nM!Miirp»  give  0  '.13,*  ±  O'.u-*,  the  mean 
being  0".510  ±tt".057.  The  agree  men  i  of  tbc  vnluen 
obtained  hy  th*«e  tolallv  di(I''r»nt  inothodn  It  lo  be 
r<^ftrded  aa  evidence  of  a  (^umparatlvvly  lHriz«  pikral- 
Ux.  arid  thnwa  thai  there  ar«  ■till  large  parnllaxes  lo 
be  lookiil  for  amonjt  tbo  atar*. 

—  Ur.  UiuMvaaoff.  director  of  the  Itiatltnt  iIpji 
Inptaleun  de»  punl*  et  c-baiis*^<^«  of  St.  Patertburg:. 
hM  tlaboraMd  a  project  tor  a  uraiid  work  on  the 
physical  Rengripby  of  Btusia.  Woelkot.  the  ircll- 
known  metforologlat,  ba>  juit  luncd  a  volume  on  tbc 
climate*  of  ilidereiit  part*  of  Ui«  rnrth.  Baraboxti 
tin*  d«votril  Konie  y*ark  to  Ibe  fttiidy  of  Manchuria. 
Tli«  rfAiilta  ot  lliesff  *Ctidi«!i,  made  on  tbc  apot,  have 
U  last  be«ii  printed  by  tbe  anthoTtllea.  but  tlie  work 
U  nul  on  *a!e.  Tbe  anneiatinn  of  Me^'v  ha*  again 
called  the  allenttoo  of  (ROKrapbrra  lo  Ibe  ;;reBl  work 


nf  (ir»d«koffoii  Iho  Turkoman  country,  of  which 
third  Tulume  hw  recently  appeared,  and  the  fom 
is  printing'.  A  work  by  AUkhanoff,  prlnieil  by  tb*' 
(tcncml  staff,  u  well  n*  Ihc  ilcullfl  r*|«jrt  of  Lesaar. 
rfircntly  i^iimmarlioil  In  these  columns,  have  been 
Issued,  but  are  also  withheld  from  pitblientlon.  t^t- 
nr  has  recelrei)  the  golil  medal  of  th*  Imixrlal  mo- 
gmphleol  socloly,  and  H  anain  at  work  in  the  field, 
whrre  he  \»  ch.t:|:o<l  with  the  rccoiutrucilon  and  im- 
prtivement  ot  the  wells  alun^  the  route  Irom  Atkaba.! 
lo  Merr. 

—  The  great  chart  of  RuaaU  In  Aala,  coaprlalnx 
uot  only  tile  RuMtaii  posiesilotu,  but  portloti*  ot 
China,  India,  Persia,  the  whole  of  Beliicblstaji  am) 
Afflhanlsian,  and  neaily  tli«  wbol«  of  RomIb  in 
Kurojie,  has  been  appearing  iii  •beutt  during  tbe  IbM 
sic  munllia,  and  !«  now  completed.  In  spite  ot  tlM 
fault*  Inherent  in  nueh  a  va«t  iindrrlahInK,  it  will 
prove  most  iiaoful;  and  the  right  large  fibeets,  ou  ■ 
wale  nf  i :  4,IiiX),*)00,  ate  aold  at  the  low  price  of  ten 
francs,  • 

— There  bai  recently  been  formed  MSL  Lonb  tlie 
St.  Louissuctety  uf  ralcruacoplata.  This  organ  I  Milon 
1*  dUiinct  from  tbe  St.  Louia  tiilcrMca)>Ical  aoclMy, 
The  olltcora  ar«:  pmaiaeiit.  Prank  I>.  Janieo,  Ph.D., 
M.!>.:  vice-president,  W.  B.  Hill.  M.D.;  Mcretary. 
O.  Ohman-l>uine)n!1,  H.O.;  U«Mui«r.  Tlioiiia*  F. 
RumlioM,  M.D. 

—  A  jirisoti  congress  is  lo  be  helil  In  Rome  In  Ocl«- 
liei.  IP<M.  The  circular  calling  ji.lenlion  to  tlie  roii- 
gri'Hs  in  Isiiiird  by  the  U.S.  Iinroauof  Mncatlou,  with 
iiii  iipuloity  for  louchiii);  upon  tucli  inatlf n  a*  harli^ 
lo  do  witli  the  discipline  of  this  life. 

—  In  the  discussion  at  a  meedng  of  ihi-  London 
SiH;leiy  of  ariB.  on  Dr.  Percy  IVankUml's  t>^per  on 
Tbatues  walei^^upply,  t>1r  Itoh->r1  Rawlinson  gaTc 
some  facts,  from  his  long  experience  a*  a  gnvcmmeiu 
snnliary  engineer.  i>tnl  are  of  special  lnli>re*t  with 
rffer^nce  U.  ihe  rheori™  hrouBhC  Into  priuiincnce  by 
the  cbolerH  i.'on)nil»8ron)>-  He  denieil  thai  the  much- 
pruiied  munntairi  slreams  were  any  purrr  in  rv«ud 
to  iir^mlc  mnitei'  Ihiiii  ordinary  river-wator,  ilnce 
■'^I'cry  parllcM  of  arowlng  mBitrr  n.u  imbued  witli 
n.inmunia,  which  would  combbie  with  the  water,  and 
there  was  uUo  tile  chance  ot  olber  tonm  of  Impurliy 
from  decaying  organic  mailer,"  and  llicy  iitit'ii  had  a 
had  wfleol  on  ih<>  bcalih  of  *traa|[«»,  wIm  wen-  well 
eoujgb  wlieiv  the  wat<t  was  »upi<oted  to  he  mneh 
worse.  "  It  teemed  U>  be  a  i|UesUu4i  of  Bccllinailza' 
lion,"  ami  he  bellnved  ibal  the  cliiuisiiis  frvBi  "ce 
class  of  water  U>  itnoibar  mlfllil  Iw  Terr  injurkiut. 
"  Bui.  taking  waler  aa  it  f ■  found  on  IJiv  surface  of 
tbe  rartli.  be  would  ny.  Iliat.  out  of  tlie  whali^  popn- 
l.allon  ot  Ihc  globe,  iilncty-tiTe  per  cfiiil  must  bv 
drinking  water,  wtilcb,  aceortllog  lo  c}iemical  levta. 
ought  most  seriously  to  injure  tbe  be«ltb:  .lod  more 
than  fifty  per  cetit  of  the  water  would  hiirrify  an; 
pei>oii  who  linil  lis  rh<'mlc-il  coiitenl*  •'xplaliied  Ii> 
liini."  In  Indl.a  and  (lilna,  water  was  lUways  pol- 
Intc'l :  and  on  Ibe  Ktirupe-an  cotiilneni  welU  «tn 
almosi  Invariably  sunk  In  taruiyards.  In  lt(33,  ItUK 
and  ISVt,  cboteri  prcialleil  in  Otr  disUict  ot  KtaSunI' 
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thitv,  wLii'li  (Iruui'd  iiilo  lltr  tlver  Tliaiiir.  tn>iu 
wliicli  fiinuingkau  dmw*  iu  wn[?r-supply :  >'«i  Uir- 
mlngtutm  rscapcil.  When  thrtv  wrro  two  thoiiuiiid 
ciweii  of  clu'lera  In  N^wcMlle-npon-TyiK',  ami  ibn 
wMvr  ul  Tyueiiiuutli  was  to  bail  lliul  it  wiis  koIiI  in 
cam  Willi  HaiiiivI  lied  owr  lie  nuiilcs  lo  keup  llii- 
kmpurltlci  bitrk,  not  n  slngli!  cu^e  oC  clioli-ra  occurred 
In  Tjnrnioulli.  In  the  rriinca  the  Sardlnlnn  ronlin- 
i:>-u[  uf  the  tiruiy  viiui  stationtul  •iii  H  LItl,  ajid  lliHlr 
wnk-r-supply  wa»  drawn  from  a  large  Ptujsiaii  foun- 
tain In  Ihn  oolitic  mok;  yet.  of  Ihc  lUMcn  thoiiund 
iiii>ii,  a  llioiiikiiiicl  itlnl  from  cliol«Rk  In  i.ltc  flnt.  month. 
Wlieii ))«  Cimv  liftck  lo  Eiigluii(t.  hti  hvu\\  Ur.  Suow 
cxplttiniiii;  llie  llicory  lli.il  cliolera-polhiled  water 
wa»  ni-cpiaary  lo  the  production  of  etioleri;  and  he 
Ilien  Mid  Co  lilRi.  Ihftt  lie  niiint  ho  mlMalcii,  because 
lit-  hw]  ■««».  uii  ilie  IhtkmI  poMible  acalv,  tbai  it  was 
not  a  fact,  and,  nliAtCTer  iui);ht  produce  cliolera,  he 
n-ai  ■atlnlleil  tlint  It  eould  not  bo  Imputed  In  all  caau 
wilnly  t"*  iiiipun-  whUjt. 

—  Api'ftinlix  \o.  "  nf  the  eoiwl-iurvey  report  for 
1SS3  1»  a  '  T^iliti-  III  liapUt*  for  liarbor*  on  llu'  i-aa»U 
of  the  United  States,*  prepared  In  oulllup  hy  Com- 
mander Lull,  iind  expanded  by  Mevirt.  Brailtonl  and 

'  Panoni.  The  harbor*  an;  itrntiiged  in  order  along 
ihe  coitHl  fn'm  Malnn  lo  T'-xiix.  and  from  California 
lo  Aliukn;  and  for  every  one  llie  depth  of  ivulvr  \» 
given  for  the  various  bar*.  chnuneU.  nnd  anchorage* 
at  hleh  and  low  w.tler  nl  mean  and  of  iq>rln]t  llden. 
Thin  occupies  onn  hiindi'od  pat:>^-  and  U  folloirnl  hi 
an  index  of  tnenly-fDur  monr.  making  a  work  of 
great  thorough riem,  Ihat  must,  prove  of  lilgli  value 
to  all  of  onr  coaitlns-VFiueli.  A  brief  Introductory 
nienlion  of  the  lldnii  •taM;s,  that  along  our  casWim 
eonit  UiSt.  Au£U»tlue.  Kla..  ch«tide«  show  no  diurnal 
Inoquallty.  the  two  tidal  wnvea  uf  a  single  day  being 
pr*ctlrally  equal  In  mngc.  On  the  Pacific  cooxt  thn 
iiilvt  are  of  ihc  more  normal  type,  itioivlng  a  diitmal 
Ineiiualily  In  height  of  llooil,  tliAl  becoruva  luOHt  ap- 
parent whet]  the  moon  In  farthest  north  or  south  of 
Tliri-iiuBtor.  and  disappears  when  ills  on  tlie  equator. 
I'liiti  Ik  .^Itocttnriictcrliiticof  tlie penliiiuln of  Florida: 
hul  aloiiK  Ibo  niirlhem  cookI  of  the  Gulf  of  Unilen, 
M  the  Rio  Grande,  th«'rH  is  tiul  one  llde  in  each  lunar 
day,  and  ihat  Is  of  small  range,  and  disappear!  wlieu 
lUe  moon  In  on  the  equator.  '  ^Slnd  tUlei '  ar«  her« 
very  uiarlteil,  oupeclaliy  with  on  or  off  •boro  wlndii 
that  Udv  for  MTetml  day*.  The  range  of  tide  i-an  be 
HoMlf  detarmiiml  from  the  harbor  tables 

—  The  report  o(  Admiral  Mouekei.  dlpectiir  of  Ihe 
Pari*  obaorrator;,  was  preiented  lo  the  couucil  at » 
recml  mMCloii.  Tb«  numlter  of  mnrldlan  obserrn- 
tionsmailu  in  1683  auiounled  lo  the  number  ntSS.KJO, 
Bve  tlraea  the  hujMt  number  made  al  any  other 
ettablbhmeai.  A  Dew  Afieen-inch  telescope  was  cotn- 
pl«l«tl  during  tlw  JMi*!  and  with  it  one  of  the  inUl- 
litea  of  3l«r«  wa«  obiitrreil  diirina  tho  oppottilon  of 
Januar7.  After  the  rmdiug  uf  the  report,  there  was 
a  >p«ekl  dIscuBslon  respecting  the  removal  of  the 
principal  InxtrmnAnta  of  iheobtcrvator;  toapodtlon 
onttiite  the  city  of  Paris.  This  jirojeci  ha*  m«i  with 
much  ofipoAttioii  la  Uie  *c«deiny  and  eluevklion' :  hut 
the  obwrraiorj  feels  ohllgri  to  urge  it,  from  the 


imponlbility  of  finding  a  gooil  foiuidatlon  for  lart;e 
Inalramentii.  A  plisoe  of  {round  was  piirchMed  frc'in 
the-  city  a  tnwywaKaiio,  on  which  lu  mount  the  grent 
iclmoipe  of  tw«nt^iiinv  lu«h«s  aperture,  which  li 
now  in  courts  of  coustruclion.  The  whole  region  I*, 
however,  so  mined  by  Ihe  calMMnbe,  that  nosood 
foundttllon  can  be  weiired ;  jind  It  U  roDftldered  abeo- 
Inbily  nrccMary  lo  mount  II  "Ulside  lliodiy.  It  Is 
ci'ii  side  red  that  the  grounds  iiois  owned  hjr  tlie  obici'- 
vutory  could  be  sold  for  a  sum  sutBcteni  to  fonnil  a 
new  esUiblitJiment. 

—  Mr.  Arthur  F.  Gray  ha*  earned  the  thauks  of 
ooiichologlals  by  preparing,  iua  nMitoi'iavoof  twelve 
pa^lM,  a  complete  list  of  the  sclentifie  papers  of 
Thomas  liland.  The  works  of  this  velnran  and  phil- 
flsophleal  *mdnnt  of  the  31<>ltusca  extend  oter  the 
period  of  Thirty  years  sulfequeut  tu  IK/i,  and  are 
seceiily.lwo  ui  number.  Several  were  piibliihed 
JoLnlly  with  Ur.  W.  G.  Itinncy,  and  the  sptIm  la  one 
of  which  any  nattmlist  mlfht  wetl  be  proud.  Wc 
inisi  .Mr.  Ittaiiil  mfty  be  apared  lo  enlarge  It  In- 
di-liuilely. 

—  Tbu  immeiiae  work  of  Mr.  Elis^  Reclus,  the 
-VouF'ffe  nfograpkle  unlterafJlt.  begun  In  Iti74,  has 
now  rtarbcd  Ita  ntntb  volume.  The  iiih><Tlber«  have 
received  th«tr  promlicd  Instalment*  retularly,  aud 
wllhont  falL  The  la«l  v<jluni<j  deals  with  south- 
westcni  Asia.  Tliv  AUienaewn  says,  "That  ooo  man 
should  have  been  able  to  ilo  sn  large  an  amount  of 
work,  I*  matur  for  surprise;  and  Ihat  he  should  have 
dorie  It  *o  well,  Is  aimoflt  phenomenal. 

—  LieiiL  E.  K.  Moorp,  in  a  paper  reprinted  from 
Nol  20  of  the  Procvedingi  of  the  U.  S.  naval  instl- 
tnlc,  ha«  clven  a  detollnd  d«acrtp(lon  of  tlie  meLhod 
of  leiiing  chronometers  ai  the  Naval  observatory. 
A  tnialt  * tenperalure-ruum '  was  built  wilh  iloublc 
walls,  tlie  space  between  tlie  walls  brins  filled  with 
tawdnat.  This  room  Is  healed  by  ibo  circulation 
of  hot  water,  and  is  coukd  by  ice  in  a  refrigerator 
beneath  the  flooring,  when  a  temporalure  below  that 
of  tlie  outside  atmosphere  is  required.  Tho  heatlnfc- 
apparalns,  which  Is  In  a  room  adjoining  (he  lem- 
pwvtnrv-roum,  consists  of  a  small  copper  boiler, 
under  which  are  two  Kunsen  burners.  Th*  boiler 
U  fol  from  a  tank  overhead.  In  the  gaa-plpe  sup- 
plying the  burner*,  th<^re  l«  h  spring  valre,  opemicd 
by  Ihe  armaluiv  of  an  etedro-magnet.  Two  minntp 
Sai-}Rl«  serve  to  li^ht  the  largerT  biimers  when  this 
valve  l>  opened.  The  nlectro-magnei  Ik  in  circuit 
with  u  mercurial  Iht'rmosiat,  which  is  so  adjuBled, 
that,  when  the  mercury  in  th«  lube  uf  the  iher- 
mostAI  Is  al  or  above  a  heighl  corresiiondlng  lo  the 
li^Tiiiwralnro  at  which  It  U  desired  to  keep  the  rount, 
Ihe  circuit  Is  duM'd,  and  tlie  jpts  is  cut  off  from  (he 
burners;  but.  If  the  mercury  fails  below  lhl»  point, 
electric  contact  Is  broken,  Ibe  valve  b  opened,  aiul 
Ihe  water  heaoed  uid  cauieit  to  clreulaio  In  (be  pipes 
w]iich  |ia«iaround  the  room  and  I'eiuni  (o  Ibe  boiler. 
Tliis  autunialjc  arrangement  bas  been  found  to  keep 
the  temperature  wiihin  n  range  of  two  degrees. 

Some  time  dUTlnj;  Ihe  cooler  monllu  of  Ihoir  trial, 
(he  ehroiioiueiei^  which  Br«  lo  tw  intted  are  placed 
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fn  Ui«  U-iD|<i'raiuri--r(>uiu  fur  alxiul  tiUy  day*,  and 
diirlns  lb'"  l'""-'  '■'"7  "i*  (jlven  two  IMt*  at  lhr«  <lif- 
terfnt  Wmpcrnttii**  (bclwc<-n  li"  and  W);  «i«  •« 
guiii;;  rruii)  x  Iniror  ra  n  higher  icmpRrilurc,  nnd  omo 
freiD  a  lii^li»r  to  a  tuwirr,  xlt'HTt  lieeliinliiK  will)  one 
•Ztrriiic.  niuJ  ending  wiHi  tbe  »iue.  Tli*  i-lirotioui*- 
t*n  aio.'kl»)lc*lcdf»rpDlaril)-b]r  ruling  Ihcmniilitbi! 
XII  ut  tijttir  race*  north,  tmitb,  rmi,  and  wvit  tue- 
eMutTcl;.  "  Qtmi  cirv  tlinuld  he  lnki'ii,  wLrr  clirn- 
nomeier*  are  smpeiiilvrl  Iti  tliclr  Kimbain,  thai  lliry 
tnin):  pcrfMlly  (rci;,  but  wiiln-ul  play  vuuuitb  lujclvu 
Lheuia  jar;  and  tlieglmbaUibouM  be su adjusted  lliat 
tbe  cIiruDomeiert  will  always  luuig  with  their  ttKia 
level."  Two  vhroiiuui«l«ra,  bolli  running  very  rtig-ii- 
larly,  were  canted  fl".  Cr«t  with  llie  Xll  duniii,  Ut«a 
with  th«  VI,  IX.  ami  III  dowQ  (ua.'c-siitclf.  kavUig 
them  two  '  term* '  ol  *>'ven  daj-t  In  rorh  poflllon,  and 
placing  tlieiu  \evvl  a^jJri  (or  twu  fmia  between  tlie 
BUCCMsive  cliauges.  "  They  botb  lull  on  Uiclr  lev*l 
rates,  Taryiiiji  trom  flvc-teiilh*  lu  Thn-e  t«coiid«,  and 
were  more  or  lew  IrrcRiitar;  bul,  when  placed  level 
a)cain,  they  each  time  cauif  bnvh  lo  thrlr  rrgular 
n\fi,  riiiiiilng  a  Utile  irregularly  at  HriL"  Tliu  pftp«r 
b  illualralod  by  a  number  ot  drawingi  i>t  tlm  apjia- 
mu*,  dii^nLiuH  of  lenijHiraturi'  curve*,  etc. 

—  Tlin  (allowing  item  cotu«s  from  llio  PUol-cliuTt 
data,  oollectoii  by  tbe  hydrographli'  olUi'O,  unilir  ilaie 
of  I'll il* lei phU.  May  IG:  ■■Schooner  M.  A.  Nutter 
(Urliiiib),  ni  this  port,  from  Bahin,  rcportJi  on  April 
21,  al  i>  AM.,  Utilude  ai"  C  norlL,  limB'tude  61*  «' 
wi'sl,  llie  ve*»cl  wa»  »bakeii  from  sleiu  10  "lerii  Ijy 
ibe  (book  of  an  caiihijuake,  apparently  from  iLo 
westward."  The  position  aiiisnnd  (or  tbe  vmscI 
p]a«ea  il  In  il(iep  water  (aboui  tbrpw  thoiuamt  faifa. 
nm*),  about  two  bundtv-d  uiilei  [itirth^vast  of  Soni- 
liitrro.  Windward  laUnd*;  nnd  Ibe  dnic  of  the  Kliu(!k 
Is  tioieworlby  as  beinj  a  day  before  tlie  recent  dla- 
turbance  in  Ktislnnd. 

Hun  Moril*    nonlK'i''"in'»    llrelets    loe»iUT>ttVe. 

worked  b>  clifinlcally  induced  lieat,  l.a*  been  iitnl 
niBularly  siiitu  Mari'h  ol  for  pa»»«iJi;ei-tT»nic  be- 
tween Stolberu,  neat  Ali-la-Cliapelle,  and  Wurlelen. 
Wlicii  cliaixed.  it  Is  found,  the  Itwotnollre  will  go 
for  IweNe  liour*. 

—  Capi-  ,Soroii»en  ha»  eommunlcaled  »ome  Impor- 
tant ol«t-[«ftlion»,  taken  in  llu-  afvllc  «ea»,  to  tlie 
Soclfli^  de  e4ogTaphl«  of  Paris.  They  include  iiu- 
nivrnii*  recliBcaUou*  of  the  cborli  o(  Spitxhernen. 
especially  of  tbe  ahorei  ot  tll«  canal  between  llu; 
WoL  Klaml  and  Prince  Cliarle*  Isbiud,  and  of  Wood 
Bay.  Ill*  Iieail  «■(  which  It  dividtd  iutuiwu  ami*,  like 
Wljde  Boy.  Pn>ni  Cape  Platen.  Korth-eatt  Laud, 
Capl.  S6[eti*eii  atw  on  the  :iMli  of  Auguit,  to  ilie 
north  and  ca»t,  a  laud  composed  of  an  elevated  pla- 
U*u,outltitotwopartaby  aliurd.  Ashipiiia*l«rfn>in 
Tnimad  alto  *aw  ibU  land  in  1^0,  and  it  Ls  indicated 
oa  a  chart  of  Uietc  aeai  Uaucd  at  Tioniio  by  ilie  cap- 
tain* ot  that  port.  TIiU  l«  probably  the  GilliH  Land 
of  old  charta,  lying  between  Spllxberu^u  and  Pratiz 
Joaeph  Land. 

—  One  aftemooti.  during  tli«  reoeiil  crui>«  ol  iIm 
AllMtroaa,  In  the  C'aritibeaaSoa, several  buobieswwre 


Uying  around  tlie  *hlp:  and  finally  one  of  ihcni  alight- 
ed on  the  (orvcoatle,  irheii  be  waa  caught  by  «n«i>f 
tlie  men,  irho,  after  amiMlDg  hlitiidfatid  hit  ahip 
lUHlesawhile,  iMKd  It  overboard,  ospcctlng  it  would 
take  Itoelf  offaaquickly  ■«  poisihl'^;  hut,  to  tlieir  nir- 
priie.  it  relumed  Iminedinlely,  allfjblin^  on  llh"  rail, 
whRr>>  nearly  nrnry  man  of  the  crru  had  eungregatod 
to  BHtch  Us  perfomianM.  It  did  not  rveiti  to  be 
dEstressed  in  any  way.  and  went  delllicralely  to  Hork 
rc-arranglnit  Itn  plumitge.  whicb  hail  been  Mitii«wliat 
lutHeil  by  liandlins,  c^tlnily  luiveying  thono<<)  crowd 
of  men  tinth^red  atviind  It-  Tlity  trlnl  in  teed  it, 
oderiiig  every  thing  tliat  could  be  found,  but  iiolhing 
seemed  to  suit  Its  lute.  It  would  uoltubralt  luletly 
to  belriK  liaitdtnd,  but  made  no  attempt  to  fly  away; 
and,  allhuujith  tiiosed  overboard  six  tltnci  during  the 
aflemoiin.  It  returned  as  often,  iiivarlalily  allghUng 
In  the  same  place  anions  lb"  nieu.  wlieiv  It  Hnally 
took  up  Its  iiQartori  for  iIk^  nighl,  rentalnin);  UN  six 
o'clock  lUo  next  inomlnjj,  whun  It  left  nitbout  eere- 
niuny.  and  was  not  veeii  .iftcmard. 

—  Tb«worlilnRln  agatP,  Jade,  and ehaloedony,  done 
al  Idar  and  Oberslein  in  GerniMny,  was  dc»cribitd  by 
Mr.  G.  P.  Kuiii  at  a  recent  meeting  of  the  New- York 
aciutemy  of  scienccf,  and  monyof  the  articles  manufac- 
tured th*re  exliibilP'l.  Some  prrforaled  earnelisD  or- 
namentBw«ra»1iown.  !n  wlik-htheiH'i'torailons,  round 
at  one  end  and  over  an  inch  mciomk.  run  to  au  acute 
point,  aii<l  vnry  Id  length  ftoiii  two  and  a  half  to  (our' 
lneh«>.  Tbeae  urnanienla  ore  tenttolbc  Interior  «( 
Africa,  ami  soM  al  from  fitiir  to  live  eenta  Mcb,  and 
are  there  norn  by  the  tiativet.  A  jade  peixlaiil  ««• 
shown  over  an  Ineh  and  a  Iialf  long,  being  -me  ol  a 
lot  of  over  two  bundled  pouudi  of  jade  made  np 
and  Milt  to  New  Zealand.  Umtion  wa>  made  of  a 
uia»  weiijhlng  nearly  three  hnndml  punnds,  to  be 
niml  far  tlic  sntne  purpoie.  Ttie  eost  of  makliii! 
lliMe  oniamenls  M  Obeisleln  Was  about  forty  Centa 
each,  which  wat  much  le^  limn  tbeyoouhl  havn  hern 
nmde  for  by  native  ur  skill/vl  New-Zealand  labor. 
There  wai  alto  exhibited  an  ovsl  cinielian  disk  that 
bail  bcr-n  thapcil  for  euttini;  l>y  chipiring  with  a  small 
hammer:  this  chipping  is  equal  to  nnj  Ihiit  van  be 
seen  on  Aiut'rican  ^tone  untliultlns,  and  the  entire 
eosi  ii  periiuix  one  c«ut.  Some  onyx  bead*  WL-te  alw 
shown,  that  in  London  or  Ceyloin  would  bring  from 
ten  pounds  to  twenty  pounds  sterling  per  string,  attd 
were  berv  made  for  as  many  dollar*.  Ifeutton  was 
made  ot  an  American  who  aclilev«d  a  fortune  by 
Importing  the  elephantine  deotatiiun  from  tbe  Red 
Sea,  and  scllInK  to  our  American  Indiana.  Tboe 
instances  lllustraied  the  far-reaching  Influences  ot 
modem  oumnierGv  In  the  most  remote  mgkm*  of  the 
earth,  and  alio  the  Incroaslng  difficulty  lu  detemiin- 
Inji  the  gcnalDD  chameter  of  supposed  abori^aal 
work  tit  jadev  chalcnlony,  and  other  alaiUar  malfrlaU 

—  Charles  AdoipheWnrU.lliedlstlngubhed  Pteneb 
chemist,  died  May  li,  in  his  slxty-iCTcnih  year. 

—  The  IloughlOB  faim  has  Issued  lit  pampUM 
fomi  (>er.  iii.,  N«^  S)  an  accouiil  of  axperinctiU  m 
ill*  dUcascs  of  planta  as  aflecied  by  different  (ertJI- 

tcan  and  the  coudltlon  r.(  the  soil. 
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COMMENT  AND  CRITlCtSAf. 

The  dcspatvbeii  Truni  Washington  rcix'ntly 
contAincit  ihc  following  (lamgraph :  '■  Uwing 
to  the  rniliiit-  of  congrp»s  to  appropriate  th« 
monp.T  aslccd  for  to  publish  the  monthly  pjtot- 
cltiirt  Issued  fVoiD  the  bydrographii.-  oftlce,  and 
to  cover  the  ex|>cn8i.-3  of  Ilie  branoli  olllcofi  at 
the  various  ports  of  the  Atluiittu  And  Pacilic 
fioiutei,  onltTJi  were  isnucd  from  the  navy  de- 
partment lo-iiay  to  close  those  offices  on  the 
Ut  of  July  nesl.  and  to  discontinue  llie  pub- 
lication of  the  pilot-obart  after  that  date."  A 
diainterealed  obserrer  might  express  regivt  at 
the  tieceaaily  of  economy  ao  ttiitigL-iit  as  iliifl, 
MTiit  Hiirprise  at  ho  niiirki-d  a  Kigti  of  national 
poverty.  His  twrprise  would  probably  be  in- 
crvased,  on  reading  flirther,  is  the  news  of  the 
same  day,  the  statement  that  it  is  proposed  in 
cougress,  with  much  probability  of  aucocaa,  to 
remoi'e  a  former  limitation  of  tlic  [tensions  act, 
so  aa  to  make  valid  uhont  tifty  tliousand  claims 
BInl  for  arrears  of  pensions,  averaging  twelve 
faiuidrc't  dollars  a|>iece,  —  a  bill  for  sixty  mil- 
lion dollars.  An  additional  amount  Mould  be 
reqnincd  to  provide  forsimilarduimii.  that  would 
be  fllod  in  (.-aac  tlilii  wholcMilv  bill  became  » 
law;  ao  that  it  would  involve  in  the  end  the 
cxpenditurL-  of  over  a  biindrvd  million  dollars. 


vote  appit>]>ri8liona  for  this  work  is  a  selliab 
economy,  practised  in  a  qnsrtcr  where  those 
in  |>owiT  hope  It  may  not  ncrioiinly  alfeet  them. 
Thela^'inlinc-Sif  of  tlie  propoxed  |ieniiii>n!t-arreara 
bili  is  a  selfish  generosity,  arising  lew*  from 
regard  for  the  pensioners  than  from  desire  fnr 
the  votea  they  may  control.  On  the  basis  of 
special  api>ropriatious,  the  hydrographic  offlee 
undertook  a  to-ik  that  lias  liecn  uell  performed, 
bringing  out  valuable  iv*ulta,  that  )iav<-  In-cti 
well  received  ;  and  now,  just  as  it  in  fully  under 
way,  an  unfair  and  undeserved  neglect  requires 
its  Bos|*ensiOD.  There  is  neither  propriety  nor 
justice  in  such  arbitrary  action. 


We  may  well  leare  H  to  the  economieal 
|)nlilii--tana  and  ]>oliticul  economists  to  decide 
whether  so  eonwidi-rable  a  share  of  the  sum 
lately  reported  to  be  in  the  treasury  vaults 
should  be  expended  on  UDexi>eet«d  pensions, 
ll  is  suiBcient  for  our  purix>3e  ahtiply  to  i-all 
■tt>-nt!ou  to  the  fact  that  tlie  ]>o»iibili[y  of  the 
mere  conwderalion  of  s(i<-b  a  pensions-arrears 
bill  is  enough  to  convince  any  dbinterested 
oI)«erver  that  true  economy  can  have  no  share 
in  the  crippling  of  the  work  lately  entered  on 
by  the  hydrograpfaio  oflke.-   The   failure   to 

KO.W.-UU. 


It  happens  that  a  reducwl  copy,  prepared 
several  weeks  ago.  of  one  of  the  charts  in 
qtieslion,  apj^ars  in  this  number  of  Science, 
from  which  our  rvaders  may  form  some  esti- 
mate of  the  care  cxpcmliKl  in  it«  production, 
and  of  the  value  to  nautical  men  of  ttiv  givnl 
amount  of  timely  information  pi-caciitcd  upon 
it.  It  Ia  difficult  to  understand  bow  a  con- 
gress that  iH  profi's«edly  desirous  of  reviving 
and  encouraging  our  shipping  intere-it^  can 
wish  to  discontinue  the  issue  of  a  set  of  charts, 
that  contribute  directly  to  the  safety  and  auo- 
ci-**  of  our  merchant  marine ;  or  to  dis-eatab- 
lisli  the  brancli  hydrogi-a|>hie  olllces  in  several 
of  our  larger  port.*  that  furnish  the  most  rcoent 
and  trustworthy  naulieal  infonnatton  to  mas- 
ters of  vessels  about  embarking,  and  that 
gather  In  and  preserve  for  the  best  Mate  use 
the  observalion.f  of  tJiose  who  have  just  come 
ashore  from  voyugea  across  the  ae«a. 


UNQUKifrioxAiti.y,  many  of  onr  agricultural 
publications  de«-rve  tlie  acverc  censure  which 
has  been  bestowed  on  them  fur  diflViseness.  and 
for  a  tendency  to  use  padding  to  an  unnarrant- 
ahle  extent;  but  these  two  censurable  faults 
are  due  to  the  exigendee  of  tbe  caw.  Most 
of  these  publications  are  designed  for  the  en- 
tertain own  t,    or  rather  Ibu  improvenKut,  of 
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bucolic  n-iiders,  and  they  doubUeBa  sene  flielr 
purpose  :  it  !s.  liowover.  ii  fnintiieMtODiiriietlier 
a  aciculiflo  man  liiut  l)ic  right  to  liiirj-  liis  (Iiic> 
oo\«rieit,  or  even  the  canlirinatory  rvsulls  of 
hi»  rvscnrdiftt,  by  giving  them  only  to  publica- 
tioDS  or  this  character.  The  wheat  way  be 
served  Up  with  cbaS*  as  prorender.  if  need  he ; 
but  a  iiortioD  of  the  same  wheat,  judiciously 
winnowed  for  proHCiitntion  in  tliu  joiimal.t  of 
our  learned  soi-U'lic-«,  wrin  ihc  vstnt'lishi'd  iM-ri- 
odicals  wliich  nre  iridcly  )iccri«ible  to  scientitic 
men,  would  doubtless  yield  a  fairer  return  to 
acieDce.  It  is,  in  shott.  esaa|>erating  to  find 
important  facts  regarding  the  strncture  and 
tlie  life  of  domofltic  uiiimtiltt  nnd  ciiltivatccl 
plants  pi]l>li3ilit-il  oidt'  in  tlio  miditt  ol'  dcUtils 
irtiioli  nrc  of  little  interest  to  any  one,  except 
a«  they  may  hare  a  remote  influence  upon  pos- 
sible appropriations  by  a  legislature.  We  sub- 
mit, that  it  is  the  duty  of  experitnenters,  who 
arc  obliged  to  publish  iu  such  vphemerat.  not 
to  say  trashy  pages,  to  present  the  scieiiliSo 
fcatiirfs  of  thi^ir  useful  work  also  in  a  moro 
worthy  manner. 

The  account  given  in  our  notes,  of  an  engi- 
neering work  pluiinc.'d  In  wi-stern  Nen  York, 
may  jwrvc  Ui  wHivimx-  ibow  ciuitious  legislators 
who  look  chiclly  for  immediate  results  nom  the 
forces  which  they  set  in  motion,  that  even  so 
th(H>ri-tical  nn  atfair  as  a  state  lo])ographical 
Murvcy  may  hare  din.'Ct  aud  prncticul  ^nds.  A 
lai^e  swamp  occiipii^s  a  diitlrict  that  mi[(ht  be 
valuable  agricultni-al  land,  an<l  spreads  il»  un- 
healthy exhalations  over  the  ndjoiniug  country. 
The  farmers  tbereabouiA,  impatient  at  the  slow- 
ness of  the  outlct-sin-Bin  in  cutting  down  the 
rocky  barrier  thiil  holds  up  Iht-  Hwarap.  a*k  for 
slate  aid  tohost«n  the  deepening  of  the  c-liannid. 
The  stale  surveyor  is  called  to  their  sid  :  bo 
examines  the  ground,  and  reports  that  the 
iinderlaking  Li  entirety  feasible,  and  that,  while 
thus  to  diKixmut  naturv'ti  work  will  coal  m^uie- 
what  over  one  iiiiudn.iI  thousand  iloUant.  tliu 
Operation  may  ncvcrtli«U'w  i-omuiend  itself 
even  to  the  most  careful  couutcr  of  the  cost, 
for  Uic  value  of  the  drained  land  will  be  iu- 
crcjiMd  over  one  million  dollars. 


LETTERS   TO   THE  EDITOR. 

The  onmlal  liba  of  Mjoroptenw. 
Ix  No.  6S  a(  Stifnet.  Mr.  Sbuteldt  luu  called  atten- 
Uoii  lu  a  pair  of  rib-liki- structures  artleulntiug  with 
thv  'blue  uf  tlie  oci-'ipul '  in  Aficroplcnii  talnioido*. 
tic  \*  >|i[ianMit1r  iniMiueil  Ui  refer  ui<mu  to  an  qcclpU 
lat  vertebra.  Sa^eineljl  lius  lal«ly  (in  the  iloT^j^o- 
Ui»t:hr»  jaJirbvch]  uilvaueeil  a  (tiCOIT  to  llie  tS«rl,  Uiat, 
in  the  •jci;i[>i1ai  n-|;iuii  o[  all  Uileoiteaii  »kiill*.  tbcire 
ari>  a  Mrtuiii  iiiiiiiber  uf  vertebrae  wbSuh  are  U>  be 
eonipiin.'il  Ut  tbe  auteriur  spiusl  vertebrae  uf  ttie  elaa- 
uiobrauchs.  aud  whioli  have  (used  moie  or  I«m  com- 

fletely  wlib  tb»i  true  cualesced  OMipiial  vertebrae; 
e.,  lhQ«e  corre«pnvi<1inc  lo  ihe  ragus  brsnelie*. 
Wilhnut  oilher  r><niliiiiin1ng  or  «u priori Ina  this  the- 
ory, I  may  poini  out,  ihut,  even  tbongli  a^osl  v«rt#- 
t>ni«  •boulil  bnir  bni'ii  tHk«ii  up  Into  tli«  ahull,  there 
l*  no  apparanl  rviunn  why  thfilr  rlh*  aboiild  p«t«isL. 
Tho  riba  of  tclci)*!*  am  oMlilnulona  of  Ibn  Inientsl 
ponloni  i)f  the  mynoommaTa.  and  on  Ibn  di»aptiear- 
nnee  of  tbcsn,  canactjuent  iin  ibn  abortion  of  lbs  mc- 
cncnt,  one  would  naturally  expect  iho  dlMppn:^rMii<« 
of  the  rib*  alio. 

I  I1AVC.  iinforlunntelT.  not  been  able  to  exiuiiiiie  l 
black  bnia  ojteol-jgitallT,  and  iherrfore  caonot  MX'ak 
wltb  any  degree  «l  cortaliity  lu  10  Ibe  nature  or  Uii 
atructurte  rieeeribed  by  Ur.  ShufeldL  Ttirre  In.  liow 
ever,  a  very  poaslble  eaplaaallon  for  them ;  and  lbs 
is,  Ibat  they  are  iiurliuD*  or  nidiiDi--uu  of  the  aupr 
cUvieulae.  Iu  uatiy  GsU  Iheso  are  two  T-iliapi 
Blruclures,  tlw  purtiou  currMpoiidiiig  to  the  pcrprn- 
dleular  limb  of  the  T  beiu^,  in  each,  horiiMital,  and 
artioulatiui:  with  ih«  lower  portiou  of  Uic  iieclpltalj 
regiun;  white  one  end  uf  the  )K>rlioiicorrT'ipon(llD| 
(u  the  [rHiiBver»e  limb  arlkulatea  villi  ibiT  pirrolli 
and  «|>iullc,  aud  Ilie  other  vnd  with  Ibc  nie«ocla 
Vicula.  ir  III?  periwndicitlar  liuib  were  lo  uulty  sep . 
arslely,  or  It  tlic  traittverve  linib  Khiinld  becoma 
rMdlmcnlary,  a  eoadltlon  would  result,  apparent' 
UmlUr  (o  ahai  Mr.  Sbufeldt  duKrlbe*. 

Till*  la,  ol  c<iur*i>,  nirrely  a  autatrntbin,  thrown  oul 
for  the  |>iir)><iiie  uf  .^^^lvln|^  [(  po«Rlbie,  at  a  currcek) 
Idenlinirallon  of  Ihcao  peculiar  Rtra<<tiirea. 

J.  PLavt^-Atii  MrMivEdUou. 

May  IS. 

A  alngtUar  optical  phvnoBMnOB. 
Thp  ]p hen onii-n  1*11  ile-cribt>i[  l>y  ■  V.  J. »,'  in  SHentx, 
No.  u7,  aiid  wbicli  I  at  lint  thoujibt  iiinu  lutl«  I 
a  bliiopulnr  |iTi;ini<iMi  hmmi^,  I  now  Uiltik  has 
truly  niiJalned  by  Mr.  tUlvir  In  So.  Si  It  so.  il  II 
only  one  ut  a  clajs.  exaiiiple*  of  which  may  be 
<m  every  Kidn.  I  never  past  1  picket-fence,  witlt^ 
anutlier  titntlar  (eiico  beyond,  wllhout  obMrviug  uiid 
■dnilrlnu  the  bmad  wave*  of  liimfnr*nco  ruiuiius 
rapidly  lit  one  dlrDClion  or  Iho  other.  1  never  l>><.fc 
through  two  fly-screens,  one  bnhlnd  ihn  otbvr,  wiib- 
t)Ut  remarking  the  tortuous  *fal(tlna  wave*  of  Inter- 
fermcv,  IJko  waves  of  u>atered  *ttk.  A  liii1)'»  wllk 
veil  loosely  folded  bIiowb  the  same  effect  braiitirutiy. 
Of  cuime.  the  pbetioiiKtion  i*  well  known  and  an- 
denuicfj ;  but  I  w«a  niSsled  bj-  the  fact  thai  -  K.  J.  ^  ' 
deserihed  it  as  in  inii|.«ir,  and  nearer  the  dy.«cn>eu. 
1  su|ipo*e  [I  may  be  imaciued  at  any  dl»tanc*,  but  il 
usually  referred  to  the  plane  of  ona  ot  the  objects. 

Joftru  LaCoim. 

[fatkrlvy,  Cal^  April  St. 

Popular  name*  of  T'lUfftmln  Sowara. 
A  luta&iii.  coiDJug  to  tlie  PaeiAecoaii,  may  be  sur- 
prised at  Ibe  largo  niimberof  plant*  that  an  gMicnUf 
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known  bjrthttirtrueMlantlftcnunw,  This  Is  Ui«  cm« 
wilb  EBcliftcboltxin,  Itomneya,  Clanuttti  Ii-orupris. 
Slltriia.  Mnlvii,  Cc«nntliuii,  Ilriiuukta,  RIbM,  Pliiir«1is, 
fiiliii.  find  man;-  oiberi  tor  which  tlif:  )[«neric  iiaaie 
haa  betinnc  a  popiilnr  name. 

ThiK  is  uwius  to  vsriouH  cniiic*.  i)i>«  N^InK  lltn  itlf- 
Oriilly  o{  aiiplfitig  Ui<?  oM  (unlllar  gnrdrn  name*; 
wliich  lire  umiI.  hoiicvpr,  when  nny  rcspmli lance  ran 
be  IntcFil.  as  is  ihi-  rase  wilh  lnrli)i|inr,  lioiiey).iirkle, 
otiimUue.  I'tc-  Many  of  llip  sclllpra  have  aim  lie- 
coiii*  familiar  with  Iho  true  names  of  tliese  flowers 
by  hdvinit  reptfived  lliom  from  parllrs  that  bavn  [n- 
lrc«l>iepd  them  lo  i-ultivniion.  (or  which  the  grentwt 
cro'lii  ill  (liLu  Ii>  Die  iatr  Jmnci  VIek. 

M»iiy  visiiora.  lu  well  as  )ulllptj,  wek  lo  le»ni  tli« 
nanif*  .if  thf  ninny  striinpp  and  l>caiili(ut  fiownri, 
thai,  by  niastiun,  become  such  afualurc  In  thejcciicry, 
and  Hiid  Ihr  'dry'  sdpnlllli:  name*  ••  eiuf  to  learn, 
and  as  KeiiBihIe,  wi  the  old  Spuilita  iuun«>,  but  (ew  ol 
which  anri'ive  in  the  pvpuUr  mind.  Tbanki  to  tlip 
little  Inilaiiy  nf  Vi>liii.-y  Ratlnii.  largely  supptcmtliled 
by  vialiltiK  and  Kiualeur  liotuiisis,  ail  aie  enabled 
to  knm  lite  niorc  cuinmon  npeeiei  vitfi  coui|ianitiTe 
ease.  C,  B,  OjttiTT. 

Tha  OS*  of   the    mvtbod   of   ratm  in   iDathft> 
matiCBl  teaotUnK- 

lu  tlie  oate  of  the  uiiesiion,  "  Does  clianne  In  thp 
rat«  of  Tuotiuti  bike  place  at  an  initani,  or  iTiirlnK  an 
lnt«rv^7  "  1  am  surprised  lo  find  ihni  I'rotcMor  Wood 
IStifHcr,  May  18)  regards  my  aiueiidmcnl  as  only 
tncreMlnji  tlie  difHciiliy.  It  may  be  ibnt  I  have  been 
mlfiindentuud :  |<enitic  me,  therefore,  to  answer  the 
qiiraiiinn*  wblcL  Tbe  profeMor  goes  on  (o  ask  in  lIliiS' 
trati'in  of  ibis  ■liltlcrulty.  Assiuning  (of  eoursir,  cur- 
r»clly)  tbftl  my  answer  to  the  question  is.  tbnl  it  takes 
llinn  1(1  nrucluce  a  cliaii^e  in  the  rule  o[  inulioii.  be 
ankt.  '■flaw  luuu  it  this  iiilcn-al?"  1  answer,  "Ai 
loni;  a>  you  pluu«  usually :  of  course,  the  longer  Uie 
Inicrral,  Ibe  forvaier  llie  diani.'e."  —  "  If  ever  no  siiulII, 
ktheraui  variable  during  llifiiiWrrul?''  —  "(.Vrlaiii- 
ly."  —  ■■  H  varlalil*,  Un'  Liritinal  uneslion  arises,  and 
WO  wUli  lo  kiidw  if  '.hanyf  involves  a  part  of  Ibe  in- 
l*rT*l.''  —  "Of  C"iiiw,  a  part  of  the  cbaiijiw  takes 
plane  to  a  part  of  (he  inl^rval,  and  the  re*i  of  llie 
cbaogo  lake*  place  in  the  reit  of  the  liilvrval."  — 
" Dool  change  in  the  rate  lake  plHCO  lit  'a  point'  in 
the  path,  or  durlug  'atpac*'  of  tliepatli?"  —  "Dur- 
ing *  a  apace '  ot  ibn  path ;  tbai  Is,  U'blle  lh«  point  I* 
f>a«*lng  over  a  spacp  vt  th«path.''  —  '■  If  at 'a  point,' 
•  ll  iiol  (^qntvaJent  U>  aaosrlioK  that  a  clianse  lahf* 
ploct!  in  no  time  ?  jMosI  cfirlainly  It  wonid  bo,  but 
we  do  not  assert  Ibis  at  all,]  And  if  an  Inierval  Is 
necessary,  must  It  not  be  conceived  asinDnlinslmaiy'' 
—  "  By  no  means:  If  yon  want  a  Unite  change,  and 
that  U  what  Is  usually  meant  by  a  change,  you  muft 
take  a  llnlle  Inlenal  of  lime;  but,  if  yon  insist  on 
Introducing  the  conception  of  an  InHniteMmal  change, 
you  must  admit  also  an  InAnttesimal  Interval  of  time.' 
Let  us  put  prcci  sol  J  parallel  qurstlnns  with  respect 
to  the  poafliim  of  a  moving  point.  Does  change  of 
position  take  placn  at  an  tnilanl,  or  durlne:  an  inter- 
val? During  an  Inrerral.  now  long  1»  rbli  Interval? 
Thai  depends  upon  the  amount  of  change  of  position 
yon  desire  lo  produce.  If  ever  *o  small,  Is  the  ponltlon 
of  the  point  variable  during  the  inlerral?  Certainly, 
11  th«  point  movca.      Doe*  change  of  position  lalce 

El«ce  nl  a  point  In  the  path?    Certainly  not:  a  point 
aapuaition,  but  no  tnainiltude. 
If  then  is  any  dilBcuTtj  fn  conceiving  ihr  velocity 
of  n  point  to  be  contlnuautly  variable,  there  is  pre- 
cisely the  tame  diffleult;  in  coacelvlng  lli«  alxicista  of 
a  point  moving  on  the  aiis  ot  jr  to  be  conlinuoutily 


variable;  In  oth«f  word«,  Inconcelvlnstltenosilblllty 
of  motion  Itorlf.  It  sbotild  be  rpmeml>cred  that  the 
definitloii  of  tha  ttwanin)  of  a  variable  velocity,  pm- 
snppoMd  tn  tUi  dlscuulon,  I*  almpljt  that  wlilcb  wc 
Hud  ill  aiKili  treatiM*  m  Tali  and  Steel'*  Dvnamlcs  of 
a  panicle:  "  Velocity  Is  said  to  Iw  variable' when  the 
muviog  point  does  not  dcacribe  ecjual  spaces  In  equal 
times.  Tkf  frlofilff  at  my  Itutanl  Is  (Am  meamired 
&P  the  qiflce  uAIcA  Wtwlcl  Aerr  bras  describcii  in  a  unit 
<lf  time.  V  Uie  point  had  mated  on  vntformly  for  that 
.inttrral  vtWi  the  HtoclCy  which  II  had  ol  tAc  intlanl 
contempbittd."  Ww-  WoouiKT  JuuifSOH. 

Anonjnll*,  Ms;  U. 

Flam aoan thus  and  DidTmodui. 

In  your  i»ue  of  April  11.  my  friend  rrofeascr  (JIU 
communicatMliis  views  on  the  rriatlanahipsof  Pleu* 
rncaiilhUH  and  Cblamydotelachtu.  and  endeavora  to 
convcl  some  of  my  opinions  and  stutemenls.  On 
some  points  I  stand  corrected,  thanks  lo  Professor 
(illl'a  superior  knowledge  of  the  llleralure  of  the 
subject.  However,  as  ProtCMor  Gill  bos  not  seen  uiy 
malarial,  tior  Ihe  paper  which  I  read  tiefoie  the  Phil* 
osophlcal  society  upon  U,  I  may.  in  turn,  enlighten 
him  on  some  imporiunl  aapecti  of  the  case, 

I*raf«sior  Olll  ohjecis  Ut  the  idenlillcalion  of  the 
genera  Dldyuiodus  and  Chlainydoselnehtis  uii  the 
sole  ground  of  the  diversity  lu  llie  (orui  of  the  t««tli. 
He  probably  hasoiherreasoiisforubjectiug:  but,  with 
Ills  usual  insHeuaninilly.  he  has  uol  UKed  his  most 
effective  weapons,  ne  doubis  the  periiiienc*  of  tha 
recent  and  extinct  genera  to  llie  same  order.    He 

E>lnt*  out  that  the  oldest  name  of  Ibe  geutis  called 
Iplodii*  Is  Pleuracaiilhus,  and  that  my  order  Ich- 
thyotomi  has  been  ahresdy  defined  and  named  by 
Lutkon  aa  Ibe  Xeiiacanlhini. 

On  these  pofdttotis,  1  make  the  following  com- 
ments:— 

1.  There  la  no  ([eneric  difference  to  be  ileiectod.  In 
my  opinion,  between  llie  teeth  wbicli  are  ly^cal  of 
DIplodus  .\|iHii<.  and  Tbrluacodiis  St.  J.  and  W.  and 
the  rocpui  Chl.irnydosclacbus.  Differences  there  are, 
but  apimrently  not  of  ceneric  value.  The  IdentlRca- 
lion  of  ihc  recent  and  extinct  jtenem  rnils,  as  far  as 
this  point  goes,  on  the  same  bEMls-islhatot  the  recent 
and  extinct  Cerntodus. 

3.  At  the  time  of  my  proposal  of  the  name  Didy- 
modus.  I  was  nui  convlnccrl  that  flEbi-s  of  this  tvpe 
bore  the  spines  refcneil  lo  the  yenns  Pleuracanllius 
Auass.  None  of  the  aiithorspilcd  tlguie  any  spoelmens 
which  ppesenl  both  trkuspldate  teelh  and  a  nucha! 
Biilue.  Kone  of  my  ten  specimens  po»»eas  a  spine. 
However.  Kner  dctcrlbes  two  specimens  as  exhibit- 
ing both  trieuspldate  teeth  and  a  spine,  and  Sir  P. 
Egeruin's  statements  (I.e.)  on  this  point  are  positive. 
^o  we  must  repird  Pletiracanthus  a*  the  name  of  Ibis 
genus,  with  Diplodti*  ■•  a  synonyme^ 

3.  Diplodiis  lieiiig  regaided  •«  ■  synonvme  of  Plen- 
racanthu).  it  follows  thai  Clitauiydoieti>cnusGann.U 
distinct  on  account  of  the  Jiffrrent  atruflurt  <jf  (Ae 
ilortaljtn.  irhtch  is  single  and  elongate  in  I'leuracan- 
thuj,  according  lo  (jeinlti  nnd  Kner.  Tlie  preeenee 
of  Ihe  nuehal  spine  In  rieumcnnlhus  Isalito,  probably, 
a  cliaracter  of  distinction.  alUiou^h  we  do  not  yet 
know  wherher  such  a  spine  is  euticealed  In  Chlamf- 
doaeladius  or  not, 

i.  The  identity  ot  Didymodus  (type,  Dlplodii* Com- 
prMSiU  NewWrry)  and   Fleuracanlhus  may  now  be 

2uc«tluneil.  None  of  the  speciuieiis  are  flguroil  and 
escribed  by  the  nutliurs  above  cited,  as  displaying  an 
occipital  ooTiilyle.  or  iMSterlor  frontal  comua.  Uy 
specimens  of  Didymodus  coniprossiis  do  not  exhibft 
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t«eih  on  the  roof  of  ihc  mouth,  m  Kn«r  il«Kribu. 
Tiii-ri'sr*  iioipiiicMwiib  ilii.-crnnis,»1(boueli*epsnita 
rivunicaulhtu  ijiidM  are  not  rare  (it  lb«  uiii«  b«il». 
The  teetli  stxicinipil  wilh  tlie  okull",  iiiur«over,  yn- 
MRlabulloii  on  till!  luprrior  nidv  ut  [ti«  rout.  A|[*J*lx 
flinires  Wethof  (hit  kiml  III  bvloii^iii);  to  lh»  IHplodiia 
(jlbboaiu.  St,  Juliii  anil  Wurlben  in&lt«  th»*o  U<ntb 
t^picnl  of  Oiploiliu,  uid  Cuiif-^r  tbe  Dttnie  Tbrinumiliis 
oil  ibosv  wlUiOUt  Ibe  bulloii.  Tbe  biitlori  fs,  how- 
ever, jiroli&Uly  Duly  a  spsciQc  cbaiscter.  'i'lin  Ikl.cer 
name  is,  tben,  pratiablf  aayiionymaol  PIviiraRnnthuf. 
Tbe  bnuoti-liekrliig  l«elh  ureOtciimlSLiiililnnTiboc)  hy 
Kner  MOCCurriniitCKltereil,  uni]  aX  a  (i<inn>w!i!»t  illl- 
Csnnl  liorlEOti  from  cIiai  of  tliD  Plnuraeniilliui  aprcl- 
m«u*.  Ill  GMmnny,  m  in  'l"cxa»,  the  hm.lini-tipttring 
I«cth  ara  Ibp  largpr.  I  HimjM'ct  ibat  Ibc  skull*  I  ilf- 
•eriba  reprvient.  a  illflnrpnt  n^nim  fixini  I'liriimcatitbtia 
proper.  Thl»|;pniis  niri  not  illff<^r(r«inCiiInnifdo*«' 
Ltdiiu  Garm,,  no  faro*  wc  know  the  latter;  but  tbe 
button  Initlcati''  aitnthor  iprnlrs. 

C  Of  Ciiiinii\  .1  iliiily  of  tbc  analdmy  of  Clitnttiy- 
dotolnrhiiit,  nhlch  1  hnjie  Mr.  Gnrman  mny  suoti  give 
n*,  roaj  rrvcnl  illfliirenccii  bclwecti  tlint  gcnui  and 
Dldytnodiiv;  but  of  IhttP  wc  know  nothinu  as  yet. 

6.  The  order  Xfinncanlhinl  w»*  propowd  b>  Gvinilz 
(Djaiil  for  rkuncanilmi  on  account  of  tlie  auppoiitid 
suctorial  chanu:t«r  of  the  ventral  Gn*.  Tliti  char- 
acter I*  supposed  hj  Knnr  to  bu  nr-xniil.  In  any  caM. 
thladiTUioii,  whstcT«r  lt»  value,  mtut  be  auburillnatvd 
U  the  afd«r  Ichihyotomi,  as  1  lUlitic  it. 

E.  D.  COFE. 


TBB  GOFERyXfEXT,  ANT)  KCOSOMIC 
ENTOMOLOGY. 

A  FuCitrii  Iwllctiii  of  tliv  ciil.omokigiciil  di- 
vision  of  Ibc  (k-partiiwiil  of  agrieiiltiire  hns  just 
tppcuvd,  containing  fonr  ri'imris,  dlber  by 
persons  not  closely  coniii'ctcil  witti  the  depart- 
ment, or  bv  its  attachin  eciit  on  special  luis- 
sione.  together  with  extracts  Crom  the  nitecel- 
laoeona  correspoiideiici?  of  the  division.  The 
latter  is  of  variaMo  and  generally  insignilleant 
value,  and  wimld  have  tieltei'  been  prinled  iii 
Bmall  tyjn? ;  it  nii}|i:lil  tinvc  been  further  eiirIniU-ci 
by  thi-  ominnion  of  tomv.  absoliiifly  worthlcuM 
verbingi',  i]i<>n^h  wf  rt'eogiiiw-  lliiil  li-s*  i-xlra- 
n<'<His  ntaltrr  s|>ji<.'nrs  tb.iii  bus  bi-<!n  (riiKtomary 
in  the  n-pi-oductioD  of  similar  com- n pond eiicc 
in  tbe  iiominl  reports.  Uf  the  spedal  reports, 
tJi«  most  valuable  is  that  of  Mr.  J.  It.  Smith  on 
hopaiid  cranbem-  inaects,  of  which  he  uieiitiona 
seven  or  eight  opecies  as  BtlaelciDi;  each  i>lant. 
The  least  valuabk  laMr.  Branncr'nntporlof  bin 
luiaaion  to  Brazil  la  tbc  interest  of  tin-  division. 
BelDg.  appareutly,  only  n  temporary  iloi-ument, 
ODd  raluabU'  nbnwd  entirely  for  (IcpartineiiMiI 
ptirixuex,  it  wa*  qnite  unnecessary  to  pnbliah 
It :  on  Uie  other  liand,  if  this  is  ali  that  is  to 
appear,  bis  expedition  must  be  deemed  a  fail- 
ure. 

Tbe  issue  of  tbew  bolletius  —  an  innovation 
ID  tbe  pnctiee  of  tbe  departmeat  —  indtcal«a  a 
laudable  intention,  on  the  [lart  of  the  commis- 


sioner, to  publiith  with  promptness  reports  of 
its  s{iGcia]  cgonl.s  upon  puniculur  topics.  Sinc« 
this  cannot  fail  to  sUnnilalc  liiose  engaged  in 
its  work,  !in<i  to  enhnnw^  the  value  of  llie  divis- 
ion in  tbe  eyes  of  oiir  largn  iigriotilliiral  (Kipii- 
lalioD.  itdescn-es  (wn  mend  at  ion.  \V«  veniure 
to  suggest  that  the  plan  could  lie  impnive'l  by 
iasitlng  the  bulletin  at  ststed  inlerval.-<,  and 
making  It  a  periodieal,  to  which  con tri lint iona 
Iroui  all  qiiarlers  sliould  be  invited.  All  llw 
cntoniologtfttH  of  Uie  country  might  thn*  beconw 
collaboriitnra  of  the  deparlaienl  withoiil  niriher 
cost  to  llii^  tn-a.-'iirj'  llian  the  publication  of 
the  results  of  tlwir  r»-»carcheft  :  it  would  prove 
a  credit  to  ttu-  luirvau,  a  vimt  tmcourageiitent 
to  economic  ciUomologj,  and  a  boon  to  our 
agriculturists.  Tbe  former  cspcriiaicc  of  the 
present  bend  of  the  dirisioti  rciulent  him  an 
etuinentty  fit  person  under  whom  to  imingiinitv 
such  a  plan. 

lu  few  countries  b>  tlifl  world  would  such 
a  plan  be  more  desirable,  more  sHivanlagcons. 
or  more  likely  to  succeed.  Covering,  as  our 
countri'  does,  a  wide  extent  of  fertile  territory 
subject  to  moat  varied  climatic  conditions,  and 
hence  cmbraciiiitt  tmunual  diversity  of  econoniio 
problems,  our  people  are  at  llie  same  time 
estremoly  R'atly  toconlributi-  llioir  kitowiedge 
or  espericncc,  wltiiaut  <wn>|iensatJon,  for  Itie 
public  weal.  Americans  arc  not  always  anx- 
ious for  precedents ;  yct,if  preccitcnt  isdcmand- 
ed,  tbe  Atmatea  de  la  tdence  a^nnomiipu  (just 
publiKlicd  under  the  anspices  of  the  minister  of 
agricultui-e) ,  the  various  reviews,  such  as  the 
Hevue  titii  aoci&^s  »avanle»  and  the  fii'MiorA^^u« 
tU  t'ftyilt!  des  Jiuutea  4tttdea  (long  published  by 
the  minisl.-r  of  inibllo  Instruction),  t^^ilher 
witli  the  Jiitvut  marUime  tt  eoloniaU  (UhumI 
under  the  direction  of  tin-  uiini.*ler  of  marine), 
show  i<'hnt  France  nioiti-  lias  <)oiic,  In  aimllar 
ways,  for  sdencc  and  induntry  during  the  past 
twenty-five  years.  It  is  time  our  governincnt 
supported  similar  aids  to  material  and  intel- 
lectual growth. 

In  harmony  with  this  pisn,  a  further  exten- 
sion of  the  work  of  tbe  division  would  prove 
desirable.  Why  would  It  not  he  fcasilile  to 
district  the  country  (omitting  the  sterile  por- 
tions) into.  May.  half  a  dozen  tjivat  areas.  Iiaaed 
on  the  gcograpliical  diMribtilion  of  thf  tiiaio 
agriculttiral  produola  and  on  dlmutol<i|k(ical 
factors,  and  perm  an  cully  lo<'Jktc.  at  <u\mv  <'0n- 
venienl  centre  in  eadi.  skilful  aK.iinlant.*  of  the 
division  to  study  on  tbt  tpot  Ibc  liisUirj'  anal 
devastations  of  noxious  insect*?  It  is  lut  im- 
l>os:^il>l«  to  do  this  wori:  at  Washington  as  to 
do  that  of  the  coast-survey  or  ibe  godogical 
survey,  each  of  which  has  pennanent  establish- 
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ni»nl>>  !ii  varioiiM  parts  of  \\\vt  coimtrv.  A 
skilli-()  i^iiloincilf^LKt  iiL  Mirli  ii  t^'ntrc,  with  one 
triiimft  .i>ffiisUiDt  wboiti  li«  might  do^pnU^h  to 
sillily  lorol  problpmsi  not  Tnr  liisuint,  would  iic- 
ooinplisU  more  th«n  twice  thnt  number  could  on 
tli«  border  of  the  continent,  whence  the  nssiet- 
&nt  must  ottoa  trnvel  many  thousand  miles  to 
reach  a  Beld  recjuiriof;  invi^9ti};atioii.  and  be 
able  to  remain  there  only  a  brief  i>erio<i.  Tlie 
state  eiiIoiu»loglal8  are  not  iiumcroua  (-nough 
to  allKCt  the  queatioii  in  the  lca.Ht.  Iltinoin  luid 
Nevf  York  alout;  iiupiiorl  oltici-m  who  are  (iuing 
u  really  cit'ditablv  work  :  uiid  tlii-se  grtat  states, 
rivb,  populous,  and  frrtik*,  ivoiiid  lii<  insiilli- 
deDtly  served,  under  this  scheme,  wiihout  the 
Rid  of  their  own  otiicinls. 

This  would  require  n  douhleil.  perhaps  a 
tirbled,  appropriation  for  the  diTision.  What 
of  that?  lla  work  should  be  ineaaured.  not  by 
what  it  has  been  able  to  do  with  insuflloient 
meauA.  hut  by  !ls  inhtrent  im|>ortAiiee  to  the 
lurgevi  and  most  wide-npt'ead  industry  in  llie 
country.  A  trc^bli^l  allowiuioc,  multiplied  a 
tliMusa  lid -fold,  would  not  e<(iial  tlic  Ioiuh>«  ycnr- 
\y  suKtained  by  agriculture,  rcftsoitably  to  be 
dassed  us  HToidnble  by  means  which  the  study 
of  their  causes  will  reveal.  The  work  of  the 
diTisiou  for  the  pfist  six  years  bos  been  admir- 
able, as  far  a^  it  lias  gone :  it  baa  gained  the 
approval  of  those  who  know  what  BcientlCe 
work  is.  and  Uie  appreciation  of  the  great  i-lasis 
wlio  havo  eecD  its  practical  benetlt:*.  It  iii  time 
lo  ask.  and  to  grant,  the  means  for  a  forwanl 
ittep. 

RECEST  GEOLOGICAL  OBSBHVATWNS 
IN  THE  CA  .VJ  1>IA  N  If  OH  TH-  WEST 
TEIHt!TOnr.> 

Jy  &  foTiDcr  number  of  Scivnce  (i.  p.  47")  a 
note  was  given  on  nomc  poiuto  relating  to  the 
glaciation  of  that  pari  of  the  North- West  Ter- 
ritory which  ociTtipies  the  angle  between  Ibe 
eastern  base  of  the  Kocky  Mountains  and  the 
49th  parallel.  During  the  summer  of  1M«.1 
Ibe  examinations  necessary  for  Ihe  prodnetidn 
of  a  proximately  ex.ict  geological  map,  irovcring 
an  area  of  over  twenty  thousand  .i<juiiiie  miles 
in  this  dintriet.  Iiavcr  been  i-ompli-tvd,  and  the 
mapping  of  the  i:untiguoijK  area  to  the  eastward 
lias  bi-cn  Ix-gun.  A  nunilier  of  new  facts  of 
gcolo{;icsl  interest  hav«  licrn  brought  to  light 
during  the  prosecution  of  the  work,  a  few  vi' 
the  more  important  of  which  it  is  ])ro|H»ed 
here  briefly  to  mention. 

lo  the  article  above  alluded  lo.  ibe  gi-cal 

I  GfiaaianlcBUd,  In  miltiinaa  of  |jubl)»j]'m  of  rojiort.  by 
pomlHlDn  vT  ll»  4lr*<t«  of  lb*  Oaolcigiml  •um;  uf  QuhuIh. 


elevation  at  which  I<atiret)t!an  and  tluronian 
«-nnti<^  ufvur  near  tbn  niountains  wa^i  apecially 
noti-Hl :  and  some  of  liin  ^n^al^-nt  beighta  up  to 
liint  time  obstrvcd  were  slaHil  iw  4.2D0.  4,:i'J(t. 
•i.aao  feet,  respeetiv«'ly,  above  Uie  wa-levwl. 
In  August  last,  however,  several  indubiiablf 
Laurentian  bowlders,  repreMnling  different 
rhsracteristic  varieties  of  gneissic  and  granitic 
rocks,  were  found  at  an  elevation  of  5,'iHO  feet, 
M  a  jwiui  in  the  foot-hills  about  twenty  miles 
iiorili  of  the  -ll'th  [tarallel.  The  ridge  upon 
which  tbc-se  occur  lies  within  a  few  miles  of 
Ibu  paleOMiie  mcka  of  Die  mountains,  ami,  bke 
■naoy  others  in  thin  vicinity,  is  evidently  a 
nlightlj'  modified  mciraine,  due  ta  the  local 
glaciers  of  the  mountains.  The  liowldei-a  are 
ossociated  with  many  blocks  dcriveil  fnim  the 
neighboring  mountains.  TiMsy  aumot.  how- 
ever, have  come  from  the  Rocky  Mountains,  iw 
n  tolerably  complete  examination  of  the  range, 
twtween  the  4lHh  and  Alat  parullels,  bns  con- 
lirm*^  Uie  statement,  previously  made  in  a  more 
gL'iK-ral  way,  as  to  Die  ab»enee  of  crystalline 
rocks  in  the  constitution  of  the  range :  their 
origin  must  therefore  be  sought,  with  that 
of  the  immense  profusion  of  similar  erraticn 
strewn  over  the  neighboring  lower  coiinlry,  to 
the  east  or  north-east,  in  the  great  Laurentian 
axis. 

In  the  C^-press  HSIls  (latitude  49'  40',  longi- 
tude 110°).  which  constiUite  an  isointed.  high 
|ilatejiu  of  irrcgularforiu.  Mr.  It.  G,  McCounell 
liax  notci)  ftome  iDlcreating  points  connected 
"ftith  the  limit  in  height  of  the  drift  and  bowl- 
der <k-posils.  The  western  end  of  the  hills  is 
highest,  and  is  Qat-toppcd  ami  regular  iu  form  ; 
wtiiie  the  eastern  and  lower  part  has  been  worn 
down  to  an  irregular,  roiinileil,  and  rolling  pla- 
teau, on  which  numerous  Laurentian  and  lime- 
stone bowlders,  resembling  those  generally 
mattered  over  tlie  plains,  occur.  The  highest 
point  at  which  these  were  found  is  4,34(1  feet 
nbovc  sea-level ;  while  al  4.100  feet,  and  other 
points  excccdinu;  this  elevation,  no  such  erratics 
occur.  From  the  otHu'rvatlons  first  referred  lo, 
it  is  certain  that  this,  though  locally  the  up- 
ward limit  of  the  glaeial  itepoaiU.  b  surpassed 
by  that  of  other  plneeis  farther  to  the  west ; 
and  it  adds  to  the  evidence  nlreatty  obtainedt 
iudieating  an  unequal  depression  of  the  plains 
in  glaeial  times. 

In  tbe«e  hills  another  vcrj-  interesting  dis- 
covery bas  been  made  by  Mr.  ."dcConnttll ;  vix., 
lliat  of  the  oii'iinence  of  cousidciahle  outly- 
ing nreiw  of  an  upper  tertiary  formation  of 
mioccDC  age,  coiiHiHting,  in  large  part,  of  rolUit 
shingle  whicli  luu  been  derived  entirely  from 
the  harder  ro<;ks  of  the  mountains.     'l"he  peb- 
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ble-taeda.  or  oon^oraeratea,  are  lVc()iieDtIy  com- 
|)(»ed  or  atoiMB  eeveral  inolies  in  diameter : 
and  afi  Uicv  oocur  at  a  diatanoe  of  over  two 
linndrL-d  mites  from  Diciir  nnarest  [lOftaiblo 
soiirM;,  and  no  si^ns  wliiitfVC'r  of  iuD-ai^ioii 
appcnr,  tlic  prwIiU'in  of  Iheir  moitn  of  Iriiiisiioi-t 
fa«con)cs  n  diCHciiU  ou«.  A  few  wrU-brnU'  re- 
mains obtniof^d  from  Uio«e  beds  appear  to  b« 
rcfi^rable  to  Broutothorium. 

It  may  be  mentioned,  in  tins  connection, 
that  the  discovej-y  of  those  tertiary  ](ebbie-l)eds 
to  Bome  extent  teuds  to  modify-  statements 
preriously  made,  respecting  the  origin  of 
somoivhai  aimilnr  shingle-dt-ijoaitit  of  later  date 
in  this  vicinity.  The  transport  of  a  [wrtioa. 
at  Iciuit,  of  the  Tftiarlzite  shin^lo  iniiiR-iliaUrly 
undcriyiiig,  au<l  n|>pnrently  altnched  lo,  lli« 
Ito wider- clay,  may  havo  oocurred  in  tlie  mit»- 
ccne  period,  and  its  dcntidntion  and  rc- 
arrangemi^nt  been  effected  in  early  glacinl 
titnes.  Of  the  older  formations  in  this  part  of 
the  Dortli-ireat,  the  following  classification  has 
been  adopted ;  — 

I  I'negplnr.lllll  btdi. 
Larunle.      {  Wniow^Craek  b«d>. 
[St.  H*rf  RlTOT  bgd*. 
fFni'lllAunditaiiui  (tnsofuteiii; . 

The  subdivisions  of  the  Laramie  appear  to 
be  of  local  importance  only,  but  are  usefVi]  in 
the  region  here  specially  refeiTed  to,  on  account 
of  llif  very  great  thickness  of  that  formatiou. 
The  upper  pari  of  the  Belly-River  series  evi- 
dently repiesuntx  llie  pale,  sandy  beds  which 
occur  OH  tilt!  MinMoiiri  in  a  similar  ]M>H!tJon 
with  reference  to  the  llerre :  and  the  latlur 
hold!>  coal  or  lignite  at  the  base  in  iIiIh  tli»- 
trict,  as  described  by  Prof.  K.  I).  Go|w  on  that 
river.  In  1881  the  lower  portion  of  the  Belly- 
Kiver  series,  characterized  by  yellowish  and 
brownish  tints,  was  fouDd  to  be  highly  fossil- 
iferous.  and  to  hoKl  sheila  llhc.  and  in  some 
cases  conapeciSc  with,  those  of  the  Jnditb- 
River  group.  In  consequence  of  this  fuel,  some 
doubt  was  felt  in  accepting  the  evidence  of  the 
apparent  atratigrupliical  ]M<sltion  of  tliia  ]K>r> 
uoD  of  the  tcrica :  and  a  re -i^x  am  I  nation  of  the 
divtrictwiut  miidc  with  the  objcrt  of  deriding 
this  point.  Tbc  result  of  this  further  invcsitgn- 
tion  has  boon,  however,  to  contirm  the  views 
first  held  by  much  lulditional  strati  graphical 
endencc,  which  cannot  here  be  detailed,  and. 
Ihrther.  to  prove  the  existence  in  the  upper  or 
pale  be«ls  of  the  Belly-River  series  of  a  mollua- 
can  fauna  of  the  same  kind  with  that  charac- 
terizing the  yellowbh  bc<l9  above  referred  to. 


The  sections  are  such  that  no  doubt  could  at 
any  time  be  entertained  with  regard  to  tbe 
relative  positions  of  the  Pierre  and  the  pale 
beds. 

The  comixwilioi)  of  the  cretaceous,  here 
found  to  obtain,  is  tbua  hnoiiglit  into  exact  [>ar- 
allelisin  witli  that  clearly  pro^'<!)|  in  the  Peace 
Hivcr  coimtrA-  (Reiwrtof  progrc's*.  1879-KO), 
wheiv  a  similar  important  estuarine  aeries, 
with  Lararoic-lifce  fossils,  follows  the  Pierre  in 
<lcBceiiding  order.  The  fossils  of  the  Belly- 
River  scries  have  not  yet  been  critically  exam- 
ined ;  but  their  resemblance  to  thost?  of  the 
Judith  River  is  so  complete,  that  I  am  ntrongly 
inclined  to  revert  to  Ueaant.  Hi.-«k  and  Hay- 
den's  original  views  roAjiecting  the  atratigrapb- 
ical  jiusilion  of  the  lutlcr  bt-dH.'  and  to  suggest, 
though  with  some  licsitnlion,  tlint  the  species 
ligiia-d  on  plates  37-39  of  Mcok's  work  on 
the  cretaceous  and  tertiary  fo««ls  of  the  t'pper 
Missouri,  as  fh)m  a  peculiar  local  development 
of  the  l-'ox-Hill  group,  have  really  been  derived 
from  beds  nnderlyini;  the  I'ierre.  One  at  lfa*t, 
of  these  fossils  ( M.Malus  subarcuatus) ,  liaa  been 
found  in  oiii-  diftlriet  In  this  jrosltion. 

The  0C('iirnrn<!e,  among  tlio  |)al«on>ic  rocks 
of  the  portion  of  the  Roi-lcy  Mountains  be* 
twi-vn  tjio  49th  porallel  and  Kow  River,  of  cx- 
lensivc  cretaceous  areas  on  both  sides  of  the 
main  watershed,  is  an  interesting  addition  to 
our  knowledge  of  the  range,  am]  impoi-tnnt 
because  of  the  contained  coal-scams,  which 
vary  In  character  from  bituminous  and  coking 
coaU  to  anthracite.  A  coal  of  the  latter  claaa, 
containing  elghty-alx  |ior  cent  of  Il3ce<l  carbon, 
was  found  last  sumniei'  in  the  valley  of  Ca»- 
cade  River,  on  the  Upper  Bow;  aiid  mining 
operations  have  alnmtly  htieii  ■'ommeDoed  on  it. 
The  trough  of  cretnciwus  rocks  is  here  compara- 
tively narrow,  and  the  beds  vorj' sharply  folded. 

Space  will  not  permit  any  detailed  notice  of 
the  investigation  of  the  paleozoic  rocks  of  the 
mountains.  It  may  be  stated,  however,  that 
the  limestones  appear,  for  the  moat  part,  to 
be  of  Devonian  age,  and  are  very  variable  in 
tliickneM.  One  uieuHured  aoctioti  on  the  Crow- 
Nc-iit  Puss  .showed  a  Ihickneaa  of  ninety-aix 
hundred  IVret.  They  are  un<vjnformnl>ly  under- 
lain by  a  great  series  of  sUty  and  quarl.titc 
rocks,  r>>om  which  no  fossils  have  yet  been 
obtained  in  place.  On  the  evi<l4)tiee  of  de- 
tachetl  fossiliferous  fragments,  they  are,  how- 
ever. pi'o\ iaioually  referi-ed  to  the  Cambrian, 
and  closely  reacmble,  lithologicalh-,  those  of 
this  age  In  the  Grand  Cation  of  the  Colorado. 
ReoBOK  M.  DAW.-Hts. 

Oogloctcal  anmir  of  Cwndii.  Oiuv*. 

I  /Vm.  aouL  n.^  k.  flUla-t,  lUI.  p.  U*. 
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FIVE  BnAZlLlAN  DIAMONDS. 

At  the  iDUruationa]  exposition  held  st 
Asutcrdnm  (tuiiug  tb«  summer  of  1S83,  waa 
exhibited  a suile of  noodeinil  round dt.imonda. 
tlial,  for  tlieir  size  and  merit,  were  awaidcil  the 
prize  for  ■  round  borl,'  They  were  purclia»ecl 
by  a  NeW'Tork  dnu,  who  oRVired  them  to 
Messra.  TirTam  &  Co.,  and,  on  vxaniiiiaLioii, 
were  found  as  fullows :  — 

Thf'v  are  of  Ttruzili.tti  orijpn,  four  in  ntun* 
t)iT.  mid  ull  ax  n>iin(I  :ik  mnrbli^M.  in  this  form 
they  Kin  he  ii»wl  for  drilling-purposes  to  equal- 
ly good  advantage  irith  the  I'lack  amorphous 
carbonado,  as  the  iutrieate  twinning  or  com- 
pounding doBiroys  the  easy  cleavage  property 
that  renders  ordinary  crystals  unfit  for  thU 
purpose. 

No.  1  (6g.  O'tbelargestdinmond.iaetitirely 
round,  of  a  light  vitreoua  brown  color,  and  tran»- 
iucent;  its  entire  iiurfa«!  being  covered  with 
small  re-entering  augli>ji.  giving  it  the  appear* 
ance  of  Ilie  fibroii;*,  or.  riilhcr.  bunched  crystals 
of  aciuular  rutili>,  variety  uigrinc,  from  Magnet 
Cove,  Ark.  These  m.trkings,  numbering  hun- 
dreds, are  over  tlie  entire  surface,  and  retider 
it  very  evident  that  the  crystal  is  the  result  of 
a  multiplicity  of  twinnings  of  cubic  crystals, 
U  is  often  the  case  nilh  iron  pyrile.  It 
la  17  millimetres  in  diameter,  nnd  weighs 
8.S-I2  grams  (41]  carats)  ;  ftpedfle  gravity  is 
3.51954. 

No.  2  (flg.  2)  ia  entirely  round,  of  a  tniJky 
gray  color,  and  tiiin.tluccnt.  To  the  eye  the 
BurfB(!C  appears  <iiiili;  amooth  ;  but  under  the 
glass  the  saiQii  niurkirigB  ahow,  on  a  smaller 
scale,  as  in  tlie  large  diamond,  though  the  sur- 
face is  duller.  It  is  10  millimetres  in  diameter, 
and  weighs  2,0«15  grams  tlO^  carats)  ;  spe- 
cific grarily  is  3..'i3^. 

No.  3  (fig.  3)  is  almost  entirety  round,  of  a 
milky,  translncent  white,  no  ervstalliue  mark* 
ings  being  visible,  and  has  a  fuHed  vitreoua 
appearance,  aa  if  it  had  been  originally  round, 
vitb  email  pit- markings,  and  then  the  enlirt! 
mass  Aisetl.  thua  nearly  oblitei-uting  tlie  pitting. 
It  is  9  niillimcjlros  in  diameter,  iiml  weighs 
1.289  grams  (f>|  carat*) ;  its  specific  gravity 
is  3.0218. 

No.  4,  the  weight  of  which  was  1.478  grams. 
and  its  specific  gj-avity  3.G49,  proved,  on 
examination,  not  to  be  a  diamond,  but  a  red 
hematite  sphere  tliat  had  been  rolled,  and  was 
evidently  a  pseiidomorph  after  limonitc  or 
some  other  bkc  mineral,  or  waa  fdted  with  air- 
cavities  (see  low  ajieeilie  gravity).  Xul  com- 
ing into  ownership  uf  it,  I  could  only  try  the 
surface,  whereas,  If  It  could  bx\c  been  broken. 


more  definite  restdts  might  bare  been  arrived 
at. 

It  seem.^  very  rcioarkahle.  iiow«ver,  that  this 
apecimen,  having  been  viewed  by  the  majority 
of  the  Amslerdnra  diatnond-denlerv.  examined 
by  the  judges  and  experts,  and  then  passed 
through  the  hands  of  sever.il  old  and  experi- 
enced importers  of  diamonds,  should  have 
deceived  them  all.  So  jierfect  was  its  color 
aod  Itiatre.  that  even  a  diamond-cutter,  when 
informed  of  the  facta  in  the  case,  was  not  con- 
vinced until  he  Imd  tried  the  stone  ou  the 
wh«el. 

Another  curious  diamond  Cj^-  ^  so'l  ^)  Is 
now  in  |)o«)tcasion  of  &tessrs.  Tiffany  A  Co., 
weighing  0/j  carats.  Die  original  weight  of 
which  was  ItiJ  carats.  4  carats  hnrlug  been  lost 
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in  cutting.  ThU  stone  has  eighteen  fnect*.  of 
which  four,  of  tlie  top  and  the  table,  are  white, 
and  four  are  a  distinct  black  :  on  the  back,  four 
facets  arc  white,  and  the  other  four  and  the 
culct  are  black.  The  atone  was  found  to  be 
excessively  hard,  much  above  the  average  of 
banlnesB.  in  fact;  .ind,  although  apparently 
poorly  cut,  the  cutter  bad  sustained  a  loss, 
owing  both  to  the  longer  Unio  requircil  in  the 
work,  and  also  to  the  fact  that  he  was  remun* 
erated  at  a  certain  rate  poT  carat.  This  dia- 
mond ta  of  Brazilian  origin,  and  was  originally 
ail  octahedron.  Wlien  found,  the  entire  stone 
wa«  a  jet  black,  and  it  was  cut  with  the  inten- 
tion of  producing  a  black  stone.  Afler  the 
tnbic  liad  bi-en  put  on  one  of  the  points,  and 
the  four  edges  uf  the  oetaliedron  had  been 
removed  to  make  four  faoels,  it  was  found  that 
tile  black  color  was  only  a  aujierficial  coating, 
and  that  the  inade  of  the  crystal  was  entirely 
white,  with  the  exception  of  an  occasional  car- 
bon Inclusion.  It  shows  DO  more  play  of  color 
Ihati  a  black  stone,  but  gives  very  decided 
bi-illiant  metallic  reflections.  The  eufions  effect 
of  five  white  and  four  black  reflections,  nnd 
tlii^  appearance  of  a  clearly  deflned  Gi-eek  cross 
in  black  outline,  when  viewed  by  transmitted 
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liglit,  moke  the  alone  a  remnrkabtc  freak  of 
luiturc  :  niit]  noL  a  liltlu  inU-ro^l  U  luldtMl  to  it 
by  till!  fact  tliat  iu  slnngc  ft'atiirux  wcrv  so 
well  developed  by  mew  nccidcnl. 

AmoDg  cnrioitsly  marked  di.^nwnda  rmcm- 
Ming  Ihe  above,  may  also  be  mentioned  the 
Iivo  presented  to  the  Jardin  des  pbntea  by 
(lalptieD,  and  described  by  Descloizeaiix  (see 
PitggendorJfttmnaifN,  IS-19.  U.  p. -U7). 

These  stones  are  colorkaa  and  round,  aud  a 
distinct  tbree-leaved  cIov«r  in  black  occupies 
tltc  entire  dimeoaton  in  cacli  atone.  Another 
in  the  Duke  of  Leiicht^nberg'a  cuhinct.  now  in 
the  Bavarian  atatc  cabiueL  at  Mnnieli,  hiu 
ihrt'c  k-avrs  iinitod  by  a  oirclv.  All  tbcsc  Ihrci! 
ora  of  Indiiin  origin. 

A  cuiions  diamond  (fig.  fi],  nl*o  in  Ibc  ik>b- 
session  of  Messrs.  Tiffiiny  and  To.,  is  a  re<l 
brilliant,  that  at  first  i;!aDee  appears  brown, 
while  through  it  a  beautiful  dnik  rose-red  light 
braoks  in  every  dii-ectiou  ;  really,  therefore,  it 
Is  a  red  brilliant,  or  eombinntion  of  red  and 
brown  ;  or,  more  conectly.  a  red  diaiuund  with 
a  brown  cloud,  the  reil  |n'udoniinaliti]|,>  oa  Ibt; 
slone  ill  tnmed,  or  Ihe  liglit  »lriki-*  it  in  iliirer- 
Wit  directions.  Tliisi  eliunge  ofnijor  pvcK  the 
#tonc  it*  ilidiroitie  effect,  althuiigh  no  effect  i» 
produced  in  viewing  it  by  tiic  (iicliro«eope. 

I)y  arliQcinI  liglit  II.  apjicarR  brown  ;  but  Ibe 
entire  stone  throws  old  briglil  red  reflections, 
such  as  are  produced  by  the  <liamon<l  only. 

One-half  of  tlie  slone  is  fllled  with  hundreds 
of  irrqpalar-shaped  cavities,  either  empty,  or 
fllled  with  a  transparent  &aid.  or,  as  in  nearly 
allcuHes.  with  carbon,  which  in  some-  inslancea 
IS  in  piectTS,  or  so  rnielun-'d  as  to  admit  the 
light  throuKli  it.  Tticnc  inchiMoiiH  appear  l<> 
Btre4-l  tlic  color  Huflietcntly  tu  [irodtico  thv 
brown  .ipiK'.'iranee. 

l.iglii  scemn  to  be  very  fHiiilly  rcrtorcd  under 
the  crossed  NicboU  prisms,  in  addition  to  thai 
produced  by  the  cutting  of  the  gem.  Tbespc- 
ciBc  grarity  is  3.5(i9G.      Georob  F.  Kckz. 


TUB  DtSTRiBVTION  OP  COMETS    WITH 
REFERENCE  TO  HOLAR  MOTION. 

The  regions  of  H)>a(»  oulaide  tbe  solar  sya- 
t«ni  furniah  n  ■iup])ly  of  comet«  which  tteumit  to 
Itc  iiwx  bail  III  it  lie.  Tlicir  origin  in  simply  u  mat* 
Icr  for  K)>cc(ilatioii ;  and  it  is  not  reaiwin.ilily  to 
be  cxpectcfl.  that,  even  with  the  large  nmoiiiil 
of  attention  being  given  tocometary  investiga- 
tion, any  deHnite  inronnntiou  upon  this  subject 
can  be  attained  for  centuries  to  come.  There 
is  no  probability  that  any  considemble  number 
of  them  have  had  their  origin  iu  the  mass 
which  has  gone  to  form  the  solar  sj'slera. 


Between  six  and  jieven  hundrad  comet*  have 
been  rewjnh'd ;  and  if  we  laki?  tlic  l.trge  |irD- 
portion  of  l^-li-scopic  comets  which  liave  Iwcn 
<liiicovcrciI  wlicii  searching  baa  been  vigors 
ously  pro«ec«led,  to  the  number  visible  with- 
\jiil  the  sid  of  a  telescope,  it  wou!<l  not  W  au 
exaggerated  estimate  to  place  tJie  numW-r  of 
comets  which  have  come  into  our  system  sinoc 
the  beginning  of  tbe  Chriailan  era,  under  aiich 
conditions  as  to  have  been  vUibk  by  the  m<1 
of  our  modern  appliances,  at  four  th<>n«anil. 

t'lidoubtcilty  there  are  many,  which,  cither 
from  their  emnll  siM  and  faintnciM,  or  from 
tbe  unfavornlile  positions  of  their  orbits,  never 
coiilil  Ik:  »*eii.  Were  the  orbits  of  all  these 
known,  the  discussion  would  Htrnish  some  rea* 
son.iiilc  basis  for  an  hypothesis  in  regard  lo 
the  origin  of  the  comets  themselves ;  and  lijfht 
woidd  be  thrown  upon  other  ]>roblenis  eomwrii- 
ing  the  system  of  the  nniverse. 

While  the  sun.  drawing  all  bodioa  within  iU 
influence  towards  itself,  swings  the  oometji  into 
orliita  u'hich  way  bring  them,  at  Kome  |H)int, 
almost  into  contact  with  Lbe  sun's  surface,  or, 
on  the  other  hand,  never  wllhin  the  confines 
of  our  planetary  syBltiii  at  all,  the  motion  of 
the  i«nn  itself  must  bave  nn  inllueiicc  upon  the 
|H)Hitinn  of  these  orbits.  'ITie  limited  amount 
of  inBtci'i.il  at  linnd  f^irnishes  some  fealam 
which  are  at  least  suggestive. 

llieie  are  two  hundred  and  eighty-five  com- 
ets, which,  np  to  the  present  time,  have  hail 
their  orbits  determined  with  greater  or  1p»« 
esactnesa.  Tbe  axes  of  the  orbits  lie  in  tbe 
dJreetiona  along  which  the  comets  come  to 
the  Bun. 

The  table  exhibits  tin-  grouping  of  the  points 
wbidi  rejjn-iienl.  the  direclionii  of  Uie  origins  of 
the.'*e  cometK  about  that  point  wliich  investi- 
gation has  indii-ntcil  as  the  direction  to  wbidi 
tin:  solar  Rvstcra  is  moving. 

The  melhml  of  making  the  reductions  will 
be  apparent.  The  elements  were  reduced  to 
ISM,  and  the  longitude  and  latitude  of  the 
perihelion  point  computed  for  ca<:b  oomcl. 
The  point  directly  opposite  thU  wn*  then  re- 
duced  to  a  new  system  of  co-onliiiutes.  hnvii^ 
the  direction  of  aohir  motion,  aa  the  pole. 

Tbe  point  toward  which  ibc  son  is  moving 
is  token  at  longitude  lihti",  latitude  -(-57°, 

l-'or  (5onveiiicn<*  ihii*  may  lie  referred  to 
the  north  ix)|e  of  the  new  system  ;    and    the' 
hemisphere  sitrrounding  it,  as  the  northern. 
This  bemispbere  is  then  divided  into  ten  nmv 
of  equal  ares,  tbe  most  nortliem  sumiuiiilin 
the  pole,  while  that  at  tbe  base  may  be  vM» 
tbe  equatorial. 

The  southern  Itemispliere  ift  similarty  dirid- 
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vd.  aad  in  Ihc  tubli;  ibc  Ggurcs  in  the  top  line 
Bn-  fur  Ihc  nortli  iim]  fwutli  polar  xotiv&. 

Tlio»u  iMljuiuiiig  viich  arc  gittn  o^xt,  so  that 
tliv  lonpr  line  contains  the  zonea  iuimcdiatcly 
north  Bud  south  of  the  eqnator.  Zones  on 
the  same  line  are  al  the  same  distaDcn  ttom 
the  iiorUi  and  south  poles  reapecllvely. 

The  columns  give  the  uiiniher  of  roiuetsi 
whoae  puiiils  of  appuiviit  orieiu  full  in  cacli 
zone,  and  tlie  lueait  of  the  pmlx-liun  dinliinces 
of  the  gruu[t. 
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Bo  nianv  conditions  that  will  readily  occur 
to  niij'  one  ivine  in  to  alTect  the  number  of 
coTDCts  di»covor«Mi.  nud.  to  a  certain  extent, 
the  diacovcr;  of  ihoae  coining;  from  any  par- 
ticnlar  rinartcr,  that  the  collection  of  so  smnll 
n  proportion  cannot  give  iiiuvh  nuiiftfactioii. 
It  will  be  noticed  that  the  none*  furtln'st  soutli 
have  a  larger  mimber  than  thf  corn^siximiing 
zones  noTtb.  while  near  the  equator  this  difTur- 
enoe  is  retevsed. 

The  mean  peillielion  distances,  taking  tbr 
oolnnna  separately,  vary  in  auch  a  way  that 
Ibtrc  U  little  encourogemeat  for  diacussiou  a^ 
a  whole. 

Uut  taking  the  corres[>onding  zones  in  the 
[wo  hemispheres,  the  coinjuirinon  is  interesliug. 
if  not  instructive.  The  first  si-ven  from  the 
north  pole,  or  direction  of  jolar  motion,  dotrn- 
tranl.  have  greater  mean  ]K'ribel)on  distances 
than  those  in  the  soutliern  hciniaplierv  .simi- 
larly situated.  The  equatorial  zones,  wJicrc 
the  distliictlon  would  not  be  so  gr«at.  hav«  an 
op[KtMte  diiference. 

With  the-  name  (biia  combined  In  other  pro- 
portion*, the  ililfurences  will  be  found  to  con- 
firm the  tendcavy  shoxn  by  this  division. 
Thus  doul>liiig  tbc  area  of  the  zones,  umking 
five  northern  and  live  gtouthern.  the  exc«-s3  of 
mean  perihelion  distances  of  the  noilh  over 
the  south  esisls  in  the  iJirce  jioliir  nets.  Com- 
parisons can  also  bo  made  by  fours  and  Iiv»;s. 
and  also  by  combining  tbc  two  .idjiicenl  to  llii^ 
iwlar  zones,  the  three  next  following  tlic«c,  and 
liuaUv  the  four  next  north  and  south  of  the 


equator.     Any  one  can  make  these  compari- 
sons with  small  uncertainty,  from  the  table, 

The  most  satiafacton,'  oonOnnatioii  of  the 
ic^ndencies  bere  indicated  is  found  iu  Uil-  dis- 
cussion of  Ibc  comets  of  the  lust  humtreil  years 
onlr.  Tlitfao  have  bcitn  well  uIimtvi'iI  in  geti- 
enu,  and  the  number docH  not  contiiiii  m>  luigv 
a  proportion  of  aoonialou»  orbits.  The  table 
above  includes  all,  probably,  that  tiave  been 
computed ;  but,  iu  summing  up,  notice  waa 
taken  of  tbc  effect  of  the  unusual  cases,  like 
the  large  perihelion  distance  of  the  1 729  comet, 
and  the  combination  of  sereral  very  small  dlft- 
tanoes  in  one  zone :  and  tn  no  case  would  the 
sign  of  the  compared  diiTfntnce  liavv  been 
changed  by  the  omUttion  of  any  extraonlinar\' 
comota. 

For  tli«  one  hundn-il  yean  the  nnmbcr»  in 
tlic  zones  arc  more  uniform,  nrilb  a  similar  ten* 
dency  to  tlint  ni>ove. 

Iu  the  comparison  of  perihelion  distances 
by  xones,  seven  of  the  northern  exoe«d  llio 
correeponding  soutiiern. 

The  general  resnlt*  may  be  summed  up  iu  a 
few  lines.  Tliere  is  an  indication  Chat  more 
comets  come  iu  fi-oin  the  taeuispherc  from 
wbioh  the  huh  U  moving. 

The  xonen  in  tbi^  hemisphe.i'e  towardii  which 
the  »un  is  moving,  and  which  \iiui  for  it«  ix)lc 
the  direction  of  solar  motion,  ha\'c  in  genetul 
greater  perihelion  distances  than  tbc  corre- 
sponding zones  in  the  other  homisphcie ;  the 
tendency  being  best  exhibited  aa  we  go  fh>m 
the  equator  of  the  system. 

As  the  sun  moves  on.  the  comets  at  great  db- 
lances  would  corao  Into  the  system,  evenlually, 
beltiiid  the  quarter  iu  wliieti  they  Drat  jletded 
to  the  attraction.  Under  tbc  same  geueral 
conditions,  tlioae  which  have  ix>mt-  fnitn  behind 
Ilic  sun,  and  have  brcn,  lu*  it  were,  dragged  in 
its  train,  wonid  pass  nearest  to  the  pmnt  of 
attraction  when  overtaking  it. 

These  are  the  suggestions  which  most  natn- 
rally  occur.  A  complete  disCTission  of  the  ef- 
fect of  the  solar  motion  upon  the  distribution 
of  coract-origins  can  hardly  receive  any  de- 
cider! confirmation  with  the  amount  of  material 
tluit  is  likely  to  be  available  for  Keiu-ralioos  lo 
come.  R.  I[.  Tt  i?KKU.  Jun. 


VOLCANIC  Sdtfl)  WHICH  FELL  AT  UNA- 

tASUKA,  ALASKA.  OCT,  SO,  ISSS,  AND 
M)MF.  COXSIDEIIA  Tloys  CONCEHN- 
IXG  ITS  COMi'OSirtON. 

Mr.  Appleoate,  the  signal-servioe  observ- 
er at  Ciialashka,  reports  that  on  the  itOth  of 
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0<?tober.  18S3.  about  2.30  p.m..  the  air  became 
siidtlenly  darkened,  like  nighl;  and  soon  after, 
m  ^lowr  of  mixed  ^laiid  and  wat«r  Tell  for 
al)Oiil  Uni  niiiiiil«H.  covering  the  ground  wiLti  a 
tbin  Uynr.  The  wiiiduivH  wi-n-  so  uutiti-d  lliut 
it  was  imposnibli;  to  Ki^n  tlin>tig1i  llioin.  A 
*miill  ijortioii  of  the  k.tikI  wan  n-fornjci  to  nw 
for  microscopical  ex  ami  nil  lion  ;  and,  at  this 
tim«  of  general  concern  in  atmospheric  dust«, 
it  may  be  well  to  note  the  products  of  one  of 
tUe  AI»»kaD  craterfl,  which  for  some  time 
baa  been  in  a  fttat«  of  more  or  lees  vigorous 
acti\-iiy. 

The  aaud  is  composed  chiefly  of  crystalline 
rrngmeniA,  of  which  felspar  !s  the  most  abun- 
dnnl.  It  generally  occurs  in  irregular,  angular 
splinli-rs,  but  not  iiirri-(|ii(>ntly  in  ivrll-preservei] 
cryfitnl*  iriUi  large  incliiaiuns  ami   a  distinct 


multitude  of  microlites.  Ven,-  rarely  panicles 
of  clear  volcanic  glass  may  be  found,  and  llify 
are  generally  fKlgbted  with  graina  of  magne- 
tite. The  grains  of  sand  arc  friwh,  and  ii  in 
undoubtedly  of  recent  volcanic  ori^n.  It8 
mincrali^icul  composition  ik  that  of  a'horn- 
bli-ndc  nndf^ilc.  Mr.  Cliatard  of  the  U.  S. 
geological  Kiirvcy,  irho  made  a  partial  analy- 
sis of  the  sand,  found  53.48  ^  of  silica,— 
an  amount  which  is  certainly  much  below  the 
average  for  hornblende  andestte.  This  ])itu- 
city  in  silica,  as  well  aa  In  glaaay  particb-s, 
may  be  readily  comprehended  bv  couMiib-ring 
the  ongin.  eompoaition.  and  distribution  of 
volcanic  sand  and  dust. 

Among  the  variouH  ttandit  and  duNts  exam- 
ined iind  i-onijianid  for  the  purjioso  of  ec«k- 
ing  un  expltiiiation  for  the  |iovorty  of  ailica  in 
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lon&l  structure.  Thcjie  cryatnis  are  8lii;hlly 
tabular,  parallel  to  the  cUnopinaiKjid,  wnd.  lying; 
on  tliul  plane,  they  prewnt  an  .ippmximalely 
hexagonal  outline,  about  n.l.'j  of  a  miUimetrc  in 
diameter.  Lath-shaped  felspars,  so  abundant 
in  basaltd,  were  not  obsened.  A  few  thin 
clenvsgc  lamellae,  with  parallel  extinction, 
ahowcd  no  banding  due  to  polysynthetic  twin- 
Ding;  but  by  far  the  greater  portion  of  the 
frngmenta.  in  polarUed  light,  wen-  di.Hlinetly 
Striated.  Thi-  )»alo  green  aiigile  appears  nitii- 
altv  in  the  form  of  broken  priHinx ;  and  the 
deep  brown,  strongly  plcochroilic  hornblcncle. 
wbich  is  tc«s  abundant  than  either  the  augitc 
or  felspar,  occurs  for  the  nio«l  part  in  clear- 
age  |l^tes.  Irregidnr  grains  and  crystaU  of 
magnetite  complete  the  liitt  of  miuer.ils  whicb 
form  an  essential  part  of  the  sand.  Crystal 
fViu:n)enta  of  the  miuernls  already  mcntloDod 
constitute  the  Uu^gest  poition  of  the  sand  ;  but. 
bevidM  these  simple  grains,  there  are  others 
complex  in  tlieir  nature.  Tbey  eorri-*|ioiid  to 
the  groundniaaji  of  a  jwrphyritlc  rock,  and  are 
compoMKi  of  an  amorphous  baae,  containing  n 


the  sand  from  Unrilnshka.  is  one  collected  about 
a  dojien  miles  north-east  of  Mount  Shasta,  in 
northern  C'aliforniii.  This  sand  is  considerably 
coaiser  than  tliat  fi'om  l.inalashka.  and  is  com- 
posed chiefly  of  cij-stal  ftagmeula  of  felspar, 
augitc,  byiwrsthene.  horubiende.  and  magne- 
tite, with  particles  of  ndcrolitlc  groundr 
and  considerable  pumlceous  glass.  The  mli 
frndoglcal  composition  of  tl>e  aand  is  the 
as  that  of  the  hornblende  andcsiio  which  lasued' 
from  the  prowlueiit  and  well-preserved  crater 
named,  by  Cnpt,  Dnlt^in,  Shastiua.  u(k)d  Iha 
north -western  llimli  ()r  Mount  .Shasta.  Ther 
can  be  no  doubt  that  the  sand  was  ejeeled 
fVom  Shastina.  for  all  the  other  craters  of  that 
region  ha\c  erupted  differen!  maleriid.  Monnt 
Shasta  itself  has  effused  h\7jeratlicne  audesltc, 
and  the  smaller  craters  to  the  e.tstward  ba« 
furnished  basalt,  Aocoriling  to  Mr.  Chatard'fl 
analyses,  the  sand  contains  OO.^S  %  of  sfhea. 
while  the  Shastina  lava,  to  whidi  it  beJonga, 
contains  6J.10  p(  of  silica. 

.\a  far  as  definite  obserratlons  upon  thiSi 
subject  have  been  made,  it  appears  to  be 
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ID  I'encral.  tliat  volcAiiic  xand  is  compOHuc) 
cbied  V  of  orj  Htullim-  IVngmuTiU.  nnil  ooDUiins 
H  lower  |Mirwnt«gf  of  silica  than  the  lava  to 
which  il  belongs.  With  Tolcanic  rf«*(.  how- 
ever. Ih<!  c-fMi*'  is  vcrv  difTcrent.  ITiat  nhicb 
fell  in  S<^ii()iiiavia,  March  39  sud  30.  18*5. 
nflrr  h.iviog  bo<?ii  carrifil  by  Ilie  wind  fVoin  the 
gn-at  eruption  iu  Icelnnd  »  lUttiaiicc'  or  at  k-attt 
seven  hundred  and  fifty  miles,  was  coin]H>si!(l 
almost  exclusively  of  irregiilnr.  angular  luirli- 
cles  of  Tolcanlo  ^baa.  Through  the.  kindncjut 
of  Professor  Roat^nhusdi.  in  l[pi<Ii;tlKTg.  I  have 
obtained  Tarioim  saTii|ilcs  of  volcnnic  diist^  for 
coinpariMin.  In  the  accompanying  figures, 
scries  I  represents  the  acute,  angular,  curved- 
siclcd  tVagiDcnts  which  are  common  id  the 
Xorwegiao  dust.  In  an  escellent  article  by 
Murray  .and  Itobard.  which  appeared  in  Stature, 
April  17,  18^4.  p.  585,  ibe  forms  of  vitreous 
panicles  of  Krakntoa  dust  arc  represented. 
It  is  undoubtedly  tnie  that  the  sliti[>«N  rupni- 
ecnted  are  thotie  which  iircvnil  in  rolcaniv  dust, 
but  they  apiwnr  to  be  less  characteristic  than 
the  euriuuN  outlines  of  fragments  fVom  the  same 
dust  given  in  scries  2.  In  the  succeeding 
(lerics  (3)  arc  oullincd  the  less  common  frag- 
ments in  rbyolitic  dust,  collected  by  Mr.  1.  C 
Itiisscll  along  the  Tnickee  River,  io  western 
Nevada.  That  these  acute,  angnlur.  eurvinl- 
sidcd  forms  aie  the  most  chajiu-ltTistic  ones 
of  volcanic  glass  juirticlcs,  is  iin]ire«,*i'd  hy  a 
study  of  old  tufiia.  in  which  th<'  glass,  origi- 
nally uiixi-(l  with  other  clastic  inalcrisi,  is 
completely  replacefl  by  quartz.  An  interest- 
ing tufa  of  this  kind  occurs  nt  Ureakheart  Hill, 
.'^nugus,  north  of  Boston.  Where  vitreous  frag- 
ments of  the  most  commoD  shapes  are  re- 
placed by  another  material,  the  pseudouiorph 
docs  Dot  alwa\'s  suggest  the  original  coiitititu- 
ent ;  but  when  we  find  t>u<-h  forms  us  am  rep- 
resented in  series  4.  from  the  Hreakhearl-Ilill 
tafa,  thc-fK  i-un  \h:  but  tittle  question  as  to  the 
original  present*  of  volcanic  glass. 

Ki-iikaloii  dust  which  fell  at  Batavia  has 
been  analyxcd  by  Mr.  lienard,  and  found  to 
coutxin  C5.04  ^  of  silica,  while  the  pumiceons 
form  of  the  same  lava,  according  to  Mr.  Id- 
dings,  contains  only  62  ^(  of  silica.  It  is  well 
known  ihnt  volcanii-  dust  is  eumiiotied  chiefly 
and  essentially  of  minute  particUw  of  natural 
glass :  and.  ho  far  ns  ilcfuiitu  oliMTviition.t 
have  been  m.'nlc,  they  warrant  the  geocnil  as- 
sertion, thnl  with  ncensional  exceptions,  which 
enn  he  readily  explained,  volcanic  dust  con- 
tains a  higher  t>ercentagO  of  silica  than  the 
lava  to  nrhicfa  it  belongs. 

Volranic  sand  and  dust  must  bo  regarded 
as  diflnring,  i>ot  merely  in  the  site  of  their 


panicles,  but  also  in  their  physical  ami  <-liem- 
ical  constitution  ;  sand  being  eoniptisctl,  in  llie 
main,  of  crvslaUine  IVagments,  and  conlnining 
less  silica  than  Its  corresponding  lava,  while 
volcanic  dust  is  made  up  chiefly  of  glassy 
panicles,  which  have  a  higher  peroentage  of 
silica  titan  the  magun  fVom  which  they  were 
dcrtved.  Between  tlicjn;  two  extremes  there 
lire,  of  i-oui-Ke,  uU  pcKulblc  Intermediate  terms  ; 
t>ut,  ncverihclcss,  it  is  evident,  that,  lut  a  result 
of  the  o|wratiou  of  naUiral  cjiuses,  there  Is  a 
decided  tendency,  in  connection  with  riolviit 
eruptions,  to  separate  the  magma  into  a  basic 
and  an  acidic  portion.  ITic  degree  of  sepa- 
ration ultimately  attained  depends  upon  the 
final  influence  of  the  atmosphere  upon  their  dis- 
tribution. Under  favorable  conditions,  the  dust 
way  be  spread  maiy  hundreds  of  miles  from 
lis  Hflun-e,  while  the  sand  i.^  scatlenil  within 
a  c(jm(iarattvely  small  railltis ;  but.  under  less 
violent  and  favorable  <'ondil  ions,  l>ulti  ula_^'  be 
pn'C-ipilntcil  near  the  crater  IVoni  which  they 
issued. 

The  inception  of  this  divtsiooal  pi'ooess  is 
to  be  fouod  io  the  condition  of  the  mnginu  be- 
fore its  eniptlon.  It  is  well  known  that,  crys- 
tab  are  ft«quently,  and  sometimes  abundantly, 
de\'cloped  in  a  magma :  sothat,  lieforeitsextni- 
siou,  the  magma  may  be  reigarded  as  made  np 
of  a  cr)-stalline,  nolid  portion,  and  an  amor- 
phous, mori!  or  li^sj*  lluent  ]ionlou.  These 
are  generally  thoroughly  inli-nningled.  hut  oc- 
casionally they  arc  arranger!,  as  in  ohsidia»s, 
iu  alternating  bands ;  and  they  <iiirer  from 
each  other  in  several  imponant  partlcidars, 
besides  those  already  mentioned.  The  eartiesl 
products  of  crystallization  are  basic  minerals, 
such  as  the  ores  of  iron,  hornblende,  and  mica ; 
and.  as  the  process  continues,  the  amorphous 
portion  of  the  magma  becomes  more  an<i  mor« 
siliceous.  On  this  account,  the  crystallitie 
portion  of  the  magma  doea  not  contain  aa 
high  a  pcK-cntage  of  silica  aa  thai  which  is 
amorphous,  Capt.  Dutton.  in  his  researches 
upon  the  volcanoes  iyi  tlit-  Hawaiian  lalanda, 
made  the  interesting  obser^atiou,  that,  at  tbe 
moment  a  magma  solidifles.  a  large  i]tiaiiti^ 
of  vapor  of  water  is  given  off.  In  the  prwNfsa 
of  cryslallizatioD,  the  gases  absorbed  in  the 
magma  are  rejected  from  the  crystallizing  sub- 
stancRS,  and  nocumulnic,  under  enonooue  ten- 
sion, in  that  portion  which  is  amorphous.  In 
this  manner,  tln^  non-crystalUne  portion  of 
the  magma  bet^omcjt  Mtorcd  with  explosive 
compounds,  tmder  such  stress,  that,  when  the 
pressure  is  relieved,  they  may  blow  It  to  6iie 
siliceous  gin BS-du St :  while  the  trvstallinc.  solid, 
basic  portion  of  the  magma,  pulverized  rather 


654 


SCIENCE. 


[Vou  lU.,  Ko.  OO. 


by  external  thau  Intcnial  Torcea,  Is  reduced  to 
eaud. 

It  isi  dixibtlrH.t  tnic  Uiiil  ii  jiuil  of  ihc  vol- 
canic xnnd  Slid  iliisl  reunite  frmn  the  iritiira- 
lioti  of  iKilid  in.tU-rinI  in  Ibr  iiroor»«  of  vioU-oL 
enipiton  :  but,  at  the  sniii<-  tiiii«.  it  is  gciK-r.'illy 
ttclitned  tliat  br  far  th<>  InrgcM  portion  of  the 
tatter  U  produced  directly  by  the  distention 
and  esptOAion  of  niultitudinouB  vesicles  in  ibe 
aoiorithous.  \iacoiia  ponton  of  the  nuigma.  and 
is  the  extrtiOK!  jiroduct  of  the  snnio  operation 
nbieh  ]iroiln(?M  pninici.'.  Mr.  I.  C.  Russell  has 
recently  dtrHcribol  suiiic  i:itt-iviiiiiig  volcanic 
dual  from  Uw-  Grciil  Basin  of  Ni-vuda.  It 
liaii  bi'tm  Iracnd  two  linndrud  niili-.i  rruiii  ila 
souni;,  tilt'  Ttlono  cratci's.  mid  Liax  nlionl  llic 
•Aiur  cbi!niii.-si]  c<"iniK)silion  n*  the  gl«»*y  lava 
of  that  pinw.  This  t%in  br  readily  understood 
when  we  consider,  that,  at  the  time  of  its  erup- 
lion,  the  magma  contained  few,  if  any,  well-de- 
veloped crystals.  The  dilferencc  in  clieinieal 
composition  Iwtween  volcanic  sand  or  dust,  and 
the  lava  to  nbich  it  belongs,  appears  to  be  di- 
rectly ]iro)jorl!o[iu!  to  the  amount  of  crj-slalli- 
zalioii  which  liaii  taken  plHCK'  in  the  tnattroa 
befoiv  its  cfnision.  The  ("omiKiMition  of  ibe 
Dnnlashkn  saml  is  Kuoh  a>  to  indii-iitc  Ibnt  be- 
fore its  eruption  iheic  were  many  (■rv»l:d» 
SMTCtcd  in  the  magma,  so  that  there  would 
be  a  pR>|>orlionally  small  amount  of  tiliecous 
dust  idwdueed.  Wbtle  it  is  evident  that  the 
constituliou  of  volcanic  sand  is  very  vaiiablo 
tvom  place  to  ptnct'.  yet  it  is  sucb  in  this  caso 
Uto  dearly  Indinile  that  it  came  iVom  a  cra- 
ter erupting  tiornblt-ndt:  undi-Milr.  and  tliat  itM 
b&sic  chnrui-tvr  may  be  explaineil  by  suppos- 
ing that  the  8ili<M-ous  |>»rl.ion  uf  tlii-  niagina 
wax  carried  away  in  tlie  form  of  dn^l.  The 
unaltered  condition  of  the  mineral*  and  j^ond- 
innss  indicates  that  the  sand  b.-L»  not  lifvii 
ex|«>8ed  to  atmospheric  influences  for  any 
considerable  length  of  lime,  and  favors  the 
o]Hnion  of  Mr.  Applegate,  that  the  sand  cami.- 
Anom  tbe  new  crater,  near  the  Island  of  Bogos- 
loff.  about  sixty  miles  to  the  westward, 

Tlie  precipitation  of  volcanic  dust  has  l>een 
re|K>rled  from  si-veral  places  in  the  United 
States,  but  it  is  all  of  ^ery  questionable  de- 
termination. Sir.  O.  P.  Mfirill.  of  the  U.S. 
nnlioniil  museum,  ha«  recently  investigated 
thai  which  fell  nl  Home.  N.Y.,  and  proved  it 
to  be  nn  ordinari.'  dust,  comjioscd  chiefly  of 
minate  lYagments  of  ijtianz  and  iron-stained 
products  of  decomposition.  All  of  the  re- 
ported  dusts,  of  which  I  have  been  able  to 
obtain  samples,  have  been  found  to  be  like 
tlial  which  is  most  coratnon  about  dusty  cities 
and   ptni»H.     A  little  ex|ierienc«  will  readily 


enable  one  to  distingniMi  the  Pilf 'a-hair  and 
ghiHs  globules,  in  tlic  dust  of  bltLHt-furnaces 
and  otbirr  iron-works,  from  the  gla«  particles 
io  volcanic  dust. 

The  origin  and  disti'ibntion  of  tbc  tineonimc 
forms  of  dust  ai'e  beginning  to  receive  the  nt-' 
tention  they  deserve:  and  it  is  a  matter  of 
grntulation,  Iliat  tlic  signal -servioo  of  this  cotin- 
trv  Imh  alreadi'  taken  steps  towards  systematic 
ol)si'r  vat  ions  upon  this  subject  at  several  ele- 
vated stations,  sucb  ili  Mount  Washington  and 
Pike's  I'eak,  as  well  as  in  Alaska. 

L'.  S  dokillal  (UTTcr.  J.    S.    DlLLER. 
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031 K  cannot  fall.  In  ituiljtltig  tbo  piagicw  of  mari- 
time BictcoroloKy,  to  b«  Itnpreued  with  the  ralu« 
placed  ou  tli«  Maury  charti,  u  eiinceil  ti;  Ih«  tre- 
qiiFiic;  ulth  which  Ihcy  hare  bf«i  copi«d.  or  biive^ 
tervml  .-u  ihft  baslt  tor  man  axl«ml«il  work  in  foreit; 
cuuiitritM.  Bui  H  is  iLlai>  totietiollecil,  Uiai  tn  rnocal 
y<Mr>  l\\i!  IvDilency  \i»t  been  luwanis  more  orielnailt 
aii'l  IriilepcniliMien  I'l  ibn  work  ai  the  levt^n^  uaiie 
Iliikt  lAkH  part  in  Uiis  limiicb  of  i>l>y*lcnl  InvcaUgft- 
l!on;  and.  tiirlliur,  thai  nbile  H>ury's  |>dtielpl«  of 
i^ihlltlting  ai  in  ai  posalbk  Ibi?  ii^jiarate  ohwrva- 
tion»  on  which  .ivorajie* ant iMWfdUrctAinwI.IiU plan 
of  (livtiliiiK  vliacis  ncconJiag  to  If>plc»  iiax  l>er;i  rr- 
ploi^eil  by  ib(-  mudi  more  practical  <lliitii>ii»CcifrtllnK 
to  Ilmc^  Tha  iiiMI«rot  n  v«wl.  beginning  a  vuya 
III  May,  doea  not  cars  lo  llnd  on  liii  ebon  inloriu 
tloii  about  th«  wluds  of  alt  thn  year,  but  prrfcn  lii- 
(onnalion  of  all  kindt about  Maj,  aoil  eapeeblly  utioui 
Ih*  wlad*,  calm*,  gales,  aqtialla,  and  lo^  of  tliat 
month. 

flavins  ci>ii»ifl«"r«l,  in  a  previous  arUeie,  llie  dt~ 
vnlopmcnt  o(  raarilime  melporwloay  at  xhown  In  Ui* 
wlnii-charl*  of  Ibn  North  Atlantic,  publliibed  by 
vBriouH  forei^  goverameni*  since  M;mi7'»  lime,  it 
U  with  sitisfiLOlion  that  we  eau  now  tiini  t»  a  work 
on  the  AUanllc,  rxecutcJ  in  our  own  emiiilry,  ta 
wbicb  the  Ailvfincefrom  iJie  oarller atylcs  of  ehaJUait 
U  at  well  marked  as  in  any  of  tb«  oxamplaa  glwn 
above. 

On  the  Chans  wboie  title  1)  giv«n  in  the  aot«.>  «a 
Hud  the  alroo«pberk  condlilon*  over  a  tarso  area 
•bowii  with  |;r«aler  detail,  and  baMd  00  a  lar^r 
terle*  of  obiervntlout,  than  In  any  otber  diaru  yttj 
pul>lithed.  Tha  nuBilxir  of  oliMtrvatioat  la  eat 
dJuarf.  The  chart  tor  .March  alouo  baa  wbid-ofa 
vatloiis  (or  211,<aT  boura.  Th.^t  part  tA  lh«  ch 
wlilcb  corretpondt  In  the  ais  ot  Ta}rut>ee*t  t«Il-< 
sijuares  north  of  the  mguator  hat  IKt,M6  houn:  tbs 

>  M*iMrolafl»l  rhnrd  ol  Iba  Natili  Ailantli  OrMa  far  tW 
OKmUuvf  MsKb,  A],(U.>i.dll>r.  tSi1>)l>)i>d  Juiw,  IHB.U  Ihi 
liXdncnphlr  otHn,  Wuhlnftoii.  [>.C.  J.t^.  T.  I>rkna.c^- 
modun^  tl.S-K,.  Lj^lruanjiln't  lo  tlw  burrki  nf  aatl^iu*. 
pHpu*4  nndtr  thn  •ni»-rvi»i>u  nf  l.lvM.  Jonsi  11.  Uf»aa.  tt-M-X. 
Chuta  fi>r  .tun>  and  .lul/  wiTr  )iubll>bt4  In  Manb  aad  ApA 
list.    T.  a.  Sutlrtl,,''in>msni1»,  I'.fl.X.. fcyilntg i Ifliir- 
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same  »rea  in  Toynb»w'»  muiiogriiph  Iiai  (or  M>tcb 
oiil*  6,83.1  •rinil'Obacn'iiliimi.  One  of  tlin  fiviMiigrM 
vquitre*  {Mo.  6TI^  latttuile  0°  to  &<>,  lnn|[liii<lD  20°  to 
^i"!  Into  whicli  ihe  oMfui  U  ilivjdeil  i>u  our  cIimU 
hM  10,329  baiin  of  raconl  :  tbis  U  pnu'tically  vi]tilvdi- 
leul  lo  ■  conllnuoo*  hourly  wwrd  In  IhU  jquare  for 
tiuarly  (ourleen  Marclies.  If  T,li<r  ollter  niontbn  main- 
tain Ibesitroe  number <>f  Nortli  Atlaiitic otM^rvjtUon*, 
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Ui«  year's  itver>]t«  uroiiM  be  hued  on  about  %,W>JX>0 
huiLra  of  record.  Ou  Ibe  ut1i«r  Uanil,  innuy  cuul 
squanw.  and  ino*t  of  Uhim  citF  Newfoundland  and 
Labrador,  bnvp  inniitnciciit  obacrvntlons.  Tbc  nliid- 
abccrvatloni  In  Ihla  vnul  (giinntlly  of  m.-kt«.rlAl  cniiMi 
from  tli«  Manry  r«cc>nl»  nud  from  uiure  reveul  lo);* 
ill  about  L-i|ual  [iuiub«r,  buc  tli«  data  on  the  ride  of 
Uiii  Bquarca  vM  on  tbc  tccrnt  loga  alone. 

Oilnf  att4)nllon  li  kIwji  to  clMtityin||  Uifi  irind  in 
direction  and  turci.'.  ax  Ibis  i!i  tlii.-  factor  of  grealtui 
u«e  t<>  the  practicnl  seamnii.  Tlic  percentage  nf  tho 
numbtirof  nbicrvatlon-boun  dnrlnn  whlcb  the  wind 
1*  rccordod  u  baviiitc  blown  from  evi-ry  two  poiuU  of 
Xb»  eompaw  le  thovn  lij  tbe  fractional  railiua  drawn 
inward  from  tlia  appropriate  pan  of  ili«  cirrlc  within 
tlic  iquare.  Tim  average  forcn  for  nvory  wln<|.dir«c- 
llon.  iu  unita  of  ibu  U.  S.  navy  (-  Beaufort)  wind- 
ei'Uc.  Is  nipasured  by  the  number  of  dlrlaionii,  ont- 
»ide  tlic  irlrclc  (flg.  1),  coTinnotcid  by  a  crotiMinfl. 
Tbft  paroQUta^  of  cahns  aud  variublt?  winds  [»  »Iiowu 
on  tbi!  mdJal  pi^rti'iilagi-  scal«  by  a  Ting  and  a  croM 
at  the  ojntre  of  the  cirptc.  North -wcit  .ind  north- 
east  gales  {G|  am  nhown  in  pcrcnntai(i><i  on  tli*  (op  of 
Ibe  iqnarr;  soiith'Wntl  and  •<}Ut)]-i;a9l.  at  ttie  boKoin. 
Hoderalu  s<|uaJlH  {MS)  and  hexry  aqu.-ilU  {US]  arc 
placed  oti  the  luwur  liaJf  of  the  led  and  right  sldei  of 
the  iquare,  rain  (It)  and  fog  (V)  beluK  nbovi?  ili«m. 
All  tbcie  am  nh-cn  tii  pvn.-cnlag«»  of  Ui«ir  total 
liotirs.i  tuid  L'onii^queritly.  whea  taken  togelbnr,  givo 
to  iLe  navigator  a  very  dnae  meamira  of  tbn  kind  of 
weather  lie  may  expect  for  any  part  of  tbu  Norlli 
Atlantli^  (onib  of  Vl"  laiUuda.    Tbe  li^urei  ia  the 

■  TliB  Iec*n4  en  1h«  «bart>  ilato  (hu  than  ildr  data  rHt  on 
a  Miidlu  numlxr  or  iMun  tbui  1>  rrMrOtd  foi  iba  grncial  wind. 
Qthvrvatlov*. 


Kontnot  Die  «quiir«t  nvord  tb«  avrrat:*'  «tand  and 
the  arerage  d.iily  vorialioii  of  tlie  baraDieli>r  {B),  alr- 
tticrmometerM),  wct-btilb  tbennometer  (>FK),  and 
M>ii-lli*rmoiiie(«r  (.V  !('}.  liiiu  comptetln^  the  llat  of 
tb«  more  importaat  and  practically  ntcfnl  dlnutic 
eletnenU.  Tlie  ro««i  wr{ous  omiuioa  i*  (he  number 
of  obf«rvation*  on  wblek  tlic»«  aide  data  depend. 

'Die  mecbanlcaJ  axecutlon  of  the  work  Is  excellent. 
Tlie  charta.  Iwenty-Mven  by  llilrtyJour  livchiii,  are 
clearly  and  sbaqily  engrared.  Tii«  lljtuic*  are,  pcr- 
h«p*.  rather  Bne.  being  smaller  than  in  Ibe  accom- 
pttnyinjl  <-nt,  which  dom  not  fairly  repi*s*'iit  the 
cl«amea»of  the  original,  buith«yare  not  so  fine  m 
suine  in  Toynbee's  work;  and  wmc  of  tlic  line*  are 
too  delicate  for  rapild  reading,  but  th«y  ar«  perfectly 
distinct  oil  a  closer  ciamlnatiiin.  Some  ease  of 
couniinji:  ml<[1it  bo  gained  by  ompliaalxing  Ibe  ftfty- 
(H*r-ceTit  dlv[s!<>ii*.  »»  htm  marked.  In  comFarlng 
Uie  graphic  nielliod  of  these  now  cb«r1»  with  tlie 
numerical  asd  verbal  form  of  record  in  tlie  v<>luiue 
for  Ili«  North  Pacillc,'  iutied  by  the  bydrograplilc 
oCDcv  a  few  year*  a^.  It  is  dltDcntt  to  make  a  choJco, 
except  as  a  mntlerot  prefereiwie.  Tbe  r«auti*  sliown 
are  about  tbe  same  In  both.  On  the  Pacific  charts, 
from  whlcb  a  flro-d<i]irv«  aqiure  is  given  in  Gg.  2. 
tbe  number  of  olMenallous.  and  Dveracv  force  of 
the  wind  for  every  two  pidnta.  are  plveii  iu  lb><  i>iit^r 
circle:  the  pem-ntiisc  iliat  these  obserralioiLs  maki^. 
of  lh«  total  of  ninils,  calmis  and  variables,  li  In  the 
Inner  circle.  Tbe  other  data  eaplalti  tbemsc-lvcs. 
In  the  centre  thirre  ia  a  verbal  deacrlptiuii  of  tli« 
characterlHlc  local  mcaihor.  for  irliicb  there  la  no 
space  In  tbe  AtUutSe  charts.  But  ttia  frequency  of 
giLles  from  tbe  four  quudiauii  iii  not  shown;  and 
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In  making  a  cunipariuiu  of  winds  from  square  to 
sqiiara,  or  eT«n  within  a  *in^'le  squnic.  the  iiumben 
have  first  to  lie  read,  and  then  compamd;  which  Is 
certainly  more  difficult  than  wli«n  Ihe  wind  pertent- 
a^r*  and   stivui^tlis  are  ezpreMeil   In   lines,   whose 

>  llMeaialoelMl  obsru  of  ihr  Sonh  rMllldUonn  fi«rD  Ihr 
oqualor  M>  laUlucin  U'  i)4>rlb.  sod  froui  lb*  AnHllean  cuiul  lo  tb« 
IMHli  inrrldlsa.  Waiblniioa,  IfV.  <Prcpar*>l  under  ihedlne- 
tlDD  of  UnDL  T.  A.  I.|iani>.) 
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relative  length  It  qiiii^klf  acliod  by  th«  ejr*.  Wlmi 
tha  KiMlTininn?  )«•  iJiiwn  to  one-doKroe  *iiniir*a.  tbmi 
laliulMtlon  Is  iK'L'CMiiry  to  Ht(T«  space.  IT  a  variety  of 
iliilm  Ii  lo  bt>  ttiowii:  1>ul,  on  fitcMJejircc  Dquarea.  we 
bfilievc  ihc  general  prcfcreiian  would  be  for  gmptale 
ivprpipnUiilon,  unli***,  whitl  wnuld  lie  itlll  bettor, 
bolh  metbuds  wore  coiuWnflil,  «iimrwli«l  a»  In  Toyn- 
bcc'i  cliarts;  but  llii'i  wuulil  incr«asi>  Ihe  ilto  r-t  Ih'e 
(hrrU.  Aft«r»U,thpp|ioipc  between  llie  two  method i 
miiat  bn  iiuul«i.  not  so  iniiRh  hj  the  rcTlcwcr,  as  hy  lb<i 
pnoiIcAl  seamau,  for  wbom  Iho  chart*  *r«  especially 
coiiBlrucMd. 

Currsnta  urc  not  iutenipt*?J  on  th*»e  cUarU:  it  Is 
tlm  intention  of  tho  hydrogmpiiic  office  to  give  them 


fcreneeot  reading  of  om^orlwohundrvdlhsuf  an  ini^b 
betwnen  tli<!  Iwn.  The  broken  Mid  dotted  Unei  ore 
Ha-miier  isoth»nns.  wlU)  Ratl'factoty  eoincideocc. 
The  arrotra  show  the  avenge  winds:  the  only  notable 
diveiiS^ncea  Kre  In  the  region  of  variable*  and  c^mi. 
On  atumpting  to  dmv  out  the  Iiobars  for  the  whole 
of  our  Maroli  cb^rt,  tmooih  ciirTcs  ran  be  trvc*id  Dp 
to  lalilude  30°  or  35°  by  ■'ImiMinn  correction*  of  iwo 
or  three  bnnitredtbB  of  uti  inch.  Farther  north,  when 
olwerrntlons  are  fewer,  and  barometric  rariationa  are 
known  to  be  grmMr,  eorrtctton*  of  llve-bundn:dth>  or 
more  are  somettmcs  nMdeil.  Tlils  Is  pmUabtydue  in 
t1i«  grea;t  ililUciilty  of  (indliig  cloiely  cli«clt«d  barom- 
eter records,  especially  in  Uie  older  logs.     Although 
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kpfdal  study  as  soon  m  posilble.  with  purticuliu 
atlenlion  to  llie  temponiry  mid  local  winds  at  the 
time  ot  every  observiilon.  It  may  thus  lie  posslblo 
to  explain  the  rather  illtcordanr  results  shown  on 
many  cnnvut-chsirtH.  Before  Ibis,  however,  it  is  the 
deiiM  of  the  office  to  eompleln  tlie  melcorologleni 
Charts  for  the  other  oceniii.  «n  the  plan  now  so  well 
carried  out  for  ths  North  Atlantic.  All  who  are  Id- 
l«re*iffd  In  the  success  of  tills  long  piece  of  work  will 
Join  in  tlie  wish  tliai  every  aid  and  opportunity  may 
be  given  to  its  progreM. 

The  six^oropaiiylnK  (tpm  (flg.  3J  is  Inserted  for 
comparison  of  tlie*«  new  cliarls  niih  thotte  of  Tojit- 
boe's  Kquarvs  Ilial  they  cover,  for  the  month  of 
Harcii.  Tile  full  lines  are  isobara,  the  fainter  onrs 
being  Toynbec's.  Their  acnwment  in  goiieral  ait[< 
itide  I*  gnod,  bnt  thoni  appottra  to  be  a  penittenl  dlf  • 


all  dittectlvc  records  bare  been  throvn  out  whenever 
dctecioil,  It  ts  «viiirnt  tliai  «amf  stiti  remain ;  as,  (or 
example,  In  tiiuure  780,  on  llie  March  sheet.  We  may 
tliereforv  Infer  that  the  next  Improvcmeni  in  the  itmly 
of  oceanic  meteorology  vrlll  come  rnthor  thronBh  In- 
ercaaed  accaracy  than  tliroagh  lucrcnsnit  tiumber  of 
observations. 

Anollirr  style  of  worlt  undertaken  by  the  hydro- 
graphic  office  ts  seen  In  tbi*  montlily  Pilot  charts  of 
the  North  Allanllc^  begiiu  last  DeMinber,  ot  ohich 
mention  liai^  .tireadj  b^n  made  In  (lie  ooluinna  of 
SciVncc,  These  are  designed  to  answer  a  double 
purpose,  —  flnt,  to  give  a  general  repreemtatlon  ot 
the  preralltng  wind*  for  OT«ry  month.  ba««d  on  the 
tnaiArUls  from  which  tite  more  deuiled  nieteon>- 
logical  cbarl*  abore  described  are  conttroeicd;  and, 
tecond,  to  avrre  lu  a  ready  locani  of  ptibtlshliin  Uie 
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ivliktivn  lon{[th  U  qiilcktj  itUed  bjr  tfae  rye.  WbfTi 
the  »ubOWIt)on«  co  iovn  to  IXU-d«gr««  sqnnrc*,  thnn 
Inbulallou  la  iie««M»ry  to  siive  Kpae9>  It  »  vM-intj  at 
dMi  it  U'  b«  ■hown:  l>ut.  ou  flvenl^^ee  »iiu»ri>s,  we 
bcll«i-e  the  ffcnernl  prcfcrenpi'  would  be  for  graphic 
rvjirpJtnntBCSon,  nnlcMi  wliar:  would  be  still  beit«r, 
both  melhods  were  coiubinei},  unmcwhAt  m  In  Tojrn- 
b«e'i  churts:  but  tills  iruuld  iiicreMO  the  site  of  ih« 
slieeti.  Aflpr  nil,  llip  choice  bflw««n  the  Iwo  uiBllioJ* 
mnf I  Iw  nimlr,  nrri  »o  inuAh  by  Ihr  rcvicner,  ni  hj  thti 
pnictk-&l  «euiniiu.  for  wboDi  IIm  cbarti  am  cvpcclull; 
conilructiMl. 

Cutreiits  oTP  not  ntiMnpti-d  on  tliesp  charlft:  li  is 
tba  liiiciiilon  of  tho  hyiln:>grapbii:  oflii.'«  to  glvH  ihera 


fereiiceof  rodiiigot  oii^ortwoliundredlltanf  anlnrb 
iMtwcGii  tli«  two.  Thd  bniken  tuil  dotted  lln«4  are 
■ra-wni«r  Uotbnrm*,  with  MtlBtutory  c(H[icld«(>C^ 
Tbenrrows  tboir  theaveraffa  wlndi:  the  only  uotoble 
dir«i^nc<s  &re  in  tli«  region  of  tmIkMm  uid  cklna. 
On  attempting  lu  drair  out  tke  Isoban  tor  Ibo  wbole 
of  our  Marph  ctiart,  imootb  curvi-a  can  be  tracnl  up 
to  InlltiKlij  :iO°  or  80°  by  ailmitling  coirecUoni  of  two 
orlbrMliiiiidreillbsof  nnlDch.  Farther  north,  wli«n 
ubaetTiitiona  urc  fewer,  aiid  bui>ine(ric  TariaUon*  an 
known  to  be  i;m«lcr.  correctlom  of  Qvo-huridreiltlif  or 
mopu  arc  »onietimpi  needed.  Thin  U  probabl)-  due  to 
llie  gnin  dilDcnlty  of  Aiidlng  closely  checked  baiom- 
eter  r«Copl»,  especially  in  Ibe  cider  log*.     Although 
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(fircta)  sittily  »•  soon  m  pomlble,  with  particulur 
Uteotloh  10  Uiv  leiDpuraiT-  and  local  windi  ai  the 
liflw  o(  «v«rj  obaerTatlon.  It  may  thna  bn  pniwihSc 
to  oxjilaln  the  railier  dlacordaul  retiilte  shown  on 
many  cnrrent-ebitrts.  B<iture  Ihis,  howert-r,  tt  Is  the 
dMlr«  of  the  office  to  complete  ihc  nietcorologienl 
Oliarb  for  the  other  ocennn,  on  the  plan  now  >o  wnll 
cuTleil  out  for  the  NorJi  Ailnnlie.  All  who  are  tu- 
(created  in  tli«  raccats  of  this  lon^  p!ec«  of  work  will 
Join  iu  the  with  iliut  evtsry  ^d  and  opportunity  m*y 
be  giren  to  its  progrv». 

The  accompanying  flgure  (fls-  3)  Is  lnsori«<I  for 
comparison  of  Ibei*  new  cliaria  with  UiOM  of  Toyn- 
bee'ft  (iiiuares  thai  they  eorer,  for  the  month  nf 
Uan:h.  Tlw  full  linet  are  iiobara.  the  fainter  one* 
being  Toynbeo'i.  Their  a([rceicreDt  in  Kcneral  alll- 
tode  t>  gooil,  but  there  appears  to  be  u  penLSieut  dif  • 


all  defecUve  records  have  been  thrown  out  wbeneTSr 
deleclcd.  it  U  evident  that  lome  itUI  TcmaJn;  ai,  for 
exampl*.  In  sqtinn)  1>)(i,  on  Iho  Ifarch  tliwt.  We  may 
therefore  ItiferiLnt  the  next  iniprovetaeni  In  tfae  study 
of  ununlc  mcieorolosj'  will  coino  rat]i«r  Ibrou^  U*- 
ctvased  accuracy  than  through  IncrewMHl  number  o4 
observAllons. 

Aiiutlier  sl)te  of  work  undertaken  by  tJie  hydro- 
grapliic  office  is  seen  in  the  monthly  Pilot  charta  of 
the  North  Atlantic,  br^un  la*t  December,  of  which 
mention  lias  already  born  m.iile  In  the  columns  ol 
Seirnf.  These  are  descried  to  answer  a  doaMe 
purpode.  —  fimt,  to  give  a  i;en«r»l  reprewntatioa  of 
the  prevailing  windi  (or  every  moaitb,  baKtl  on  tbr 
materials  from  whlrh  the  moM  detailed  mCMoio- 
loglcal  charts  above  deacrlbed  are  oonMruoted;  and, 
second,  to  serve  aa  a  ready  mfltni  of  publUhlng  the 
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fnfortnntton  cmceroliiK  wreck*,  Ice,  tte..  gtlaeii 
diiMcig  llio  iirMCilliu;  [iioiitli.  Tlirou^li  tU«  kiadiies* 
o(  CuDiiiiiiuilfr  Biitilclt,  wf  »r«  cnnblcil  to  prr-scnt 
A  copy  o(  Ihe  eiinn  tor  May.  iciliiui'l  m  iira-tlrtli*  of 
tbe  original,  from  aipcrUI  iiriiillu  Muck.  ABStAI«(l 
In  thA  le^DiI,  vtery  Ihiii^  conovniliig  llic  cuireiit 
moiiib  (ill  tliii  CMC,  May)  U  printed  In  blnn  In  Uie 
reguUr  Itiue;  Ihiu  (he  direction  and  forco  of  tb« 
wlndi  .arc  given,  witli  Ibe  [inibable  Uniiu  of  lli«  trailer 
and  of  ll<jutliig  ice.  On  ilie  HaychKit.  Uie  sailing- 
route  to  tlie  ctjualor.  nnci  tlic  »n(c  route  to  England, 
are  added.  On  the  nthfr  hand,  InfnmiaUon  received 
coiieorntng  Hoaiing  wrv'ck*.  Ice,  ami  nulntil«  tturius 
or  foit*.  U  printi^ii  in  red.  Only  Ihu  grojjrapliic  out- 
llue,  tbq  curri^nts.  and  llic  pcrmannnt  wording,  ap- 
pear in  black  on  IIir  orlglnul  oiinrts.  The  flrsl  lour 
niimbc-jr*,  Deocmber  to  March,  were  aceoiupinied  by 
a  few  p^e«  of  lulter-|>reB«,  gWini:  infortnalion  con- 
ceriiiu);  wrpclts.  stontia,  «lc;  but  U  has  later  l>ccn 
found  poj.iblc  to  prcMiit  MufBcknt  deUli  on  the 
chart  lltcir.  AlUiriugh  the  publication  of  these 
charts  n':i8  dtdy  aut1iorizi.Hl.  no  T|ii^-ial  Lippmpriatloit 
WKH  made  fur  Iha  collection  of  th«  Infiiriiiaclon  that 
tlicy  are  deiigned  to  ihow.  The  co-operation  of  ae»- 
tailng  men,  and  Ihoae  iuI«rM(«it  in  the  ncuthir  of 
Ibe  oc«an,  i»  Ihereforv  tolioJMiI.  The  dlilrihullon 
of  llie  charts  from  the  bninchia  of  the  hydroBraphlc 
office  lately  oUblished  In  New  York,  Philadelphia, 
Bitlltinorc,  and  Itonlon,  ax  well  at  frotn  the  central 
at&ec.  in  WaibinKlOD,  will,  d<)iibl1eHs,  prove  a  strung 
lnc«ntiie  to  a  more  couplele  reporting  of  the  dciired 
observation. 

Having  thu»  eonaldercd  what  haa  been  already 
aci^ompllahed  for  tli*  North  Atlnutic,  we  may  Rive 
a  few  lines  to  studies  now  in  prugress  in  illffpr«nt 
psrlt  of  the  world.  Germany,  England,  and  Holland 
have  entered  into  a  kind  of  co-operalive  agreement 
by  whifili  cM'ii  |.*i-I,y  Is  to  lake  cliaree  lit  a  relatively 
»n)alt  jiart  of  cerUiii  oce^iiis.  and  exan)ine  all  the 
ubservationn.  furnUhed  from  all  the  parlies,  with  the 
uUnuit  detail;  tliU  plan  biding  tlie  onleoma  of  «cTorLl 
■noteoroioglcal  congresics.  S.i  far  n«  I  can  learn, 
Ihe  Gerinan  governmunl.  through  Dr.  Neumayer  of 
Uie  DeiilBche  seeimrie  at  Ifamburg,  is  at  work  on  the 
North  Atlantic  between  latltudcj  W>  mid  M",  from 
(here  to  shore,  the  results  to  Im  talxilalcd  In  one- 
degree  iquarea.  About  oiie-«i^hlh  of  this  uurk  baa 
been  published.'  The  BritiiU  meteorological  tonneil, 
o(  which  Gen.  R.  Ktrachey  Is  rhalrman.  and  .Mr.  R. 
H.  Scon,  secretary,  hits  alioiu  coia|)teted  a  series  of 
sea-4urface  teuiperalurv  cbarta  of  the  three  great 
oceans  for  the  cardinal  tnontlis.  February,  May. 
Anguil,  and  Xorcmhcr.  anil  bavn  on  hand  a  similar 
set  of  bari-imetrical  charts.  A  more  original  under- 
taking is  tlie  preparation  of  daily  lynoplii-  charts  of 
the  North  Atlantic,  in  charge  of  Capt.  H.  Toynbcc, 
for  the  thitloen  months  beginning  Aug.  I,  island 
eoding  Aii£.  31,  11^:53;  thla  being  (he  perloil  covered 

d*s  nffrit/ulnittarlkm  Otftni-  [^uaitritt*M  Mei^n,!  UT.)  llHm- 
t>ur«.  18M.  1981.  Tticw  Include  Ihe  »rw  bvlwecQ  *»•  niil  M" 
aonh  laiiiiiilt.  mid  In*  lo  ::a'  sni  loBiliudr. 


by  the  intemaTtonal  clrcnmpolar  obser radons.  It  li 
estimated  that  tbere  will  be  at  least  four  hundred 
obMrvnilon*  for  each  day :  and  fti>in  theae  it  may  »l 
Imm.  be  discovered  what  becomns  of  our  Atlantic  gale*. 
The  ladian  meteorologicftl  wrvlce,  in  cltantc  of  Mr. 
n.  F.  Blanfun),  l>  sludying  the  Indian  Oeeau  nntlb 
of  the  equator,  lapping  lo  tbo  eastward  over  the  area 
lak«n  by  the  I>iilcli.  The  Dutch  Bovernroenl.  repre- 
sented by  Dr.  Biiys-ltullot  of  the  Meleorrfkiflojil  limll- 
tiil<?  at  Utrechl,  bos  undertaken  the  in>mii:»tlon  of 
the  China  seas  (0"-ao«  north  iUilude.  luoo-lfloo  ea«t 
longitude),  but  the  n^snlls  have  not  yet  appeared. 
Thu  former  work  of  this  olBce  en  the  surface  t«Ri- 
pemlurea  of  the  Atlantic,  although  of  much  intpor- 
tance,  bu,  pcrforee,  been  aimltted  in  tbtt  review:  bor 
has  there  been  apace  lo  consider  various  cisjiys  on 
oeenu  surface  temperatum*  by  Fetennano,  Conie- 
lissen,  and  Koldeway,  which  might  well  be  compared 
with  tlie  result*  on  our  bydrographic  diarte.  The 
winds  fnrnisb  material  enough  for  examination  in 
one  essay. 

It  is  surely  fitting  Ibat  our  govenuuent  should  bear 
Ita  share  In  these  invaluable  studies,  and  we  trust 
the  work  now  approaching  cotnplelion  for  the  North 
Atlnntlc  may  be  speedily  followed  by  similar  studies 
of  Llie  rich  material  in  our  poueuioti  from  (be  other 
oceans.  W.  U.  Davis. 


llfVERTBBRATBS  OF  THE   TALISMAN 
EXPEDITION. 

\K  a  communicJtilon  to  the  French  ncndemy. 
Dr.  Paul  Piiuher  observes,  that,  during  the  voyage, 
alleiitiuii  was  diret^Led  eapecially  lo  determining 
whether  the  dcep-ie.i  fauna  of  the  trvplcAl  tea*  Is 
peculiar  to  (ho  jEeogrnphical  region,  or  derived  by 
emigration  from  arctic  teas.  By  dredging  In  a  north 
anil  south  direction  in  tbeeiisterD  Atlantic,  and  com- 
paring the  results  from  differeul  latitude*  with  lho»* 
obtnlned  by  others  in  nortliern  seas.  It  was  hoped 
to  arrive  at  a  satisfactory  solullon  of  the  problem. 
The  line  upon  which  work  was  done  extended  from 
the  mouih  of  the  Cliarente,  over  thirty  degrees  o<f 
latltu'le,  lo  iieiirjtal. 

It  is  kiHfwn  that  the  superflnlal  and  abyssal  faunae 
of  the  leaa  of  tropical  Africa  dlller  Kn'ally.  The 
gencja  are  not  the  same;  their  respective  aesetiiblages 
have  no  parnltnl  n^latlons.  If  the  renuini  of  these 
two  I'ontempuraneouH  faiinan  wore  foMlllicd,  it  miifhc 
be  Bupposed  (bal  they  beluniied  to  two  dlHrrent 
epochs,  or  represcntt'd  the  population  of  two  unenm- 
munlcailng  seas.  Tbo  abysial  fauna  of  the  coatia  of 
tlie  Sahara.  Senetfal,  and  Island*  of  Cajie  de  Verde, 
contnios  a  number  of  mollusks  common  to  the  arctic 
•e«s  which  have  an  immensely  wide  dlstributton. 
Such  are  Troschelia  bcrniciensls,  Cbrysodomus  islaud- 
icus,  Scaphanilev  piincCo-strlnius,  Lima  cicavata, 
Malletia  oblutt.  Llmopnls  mlnutt.  Symloamya  longi* 
ealtis,  Xeaera  arcllcn.  N.  cutpidal^  Pecten  vltmiis, 
and  P.  •eplemmdiatiK,  These  range  from  Ice- 
land and  Flnmark,  nr  northern  European  seas,  iit 
cumparatirely  Mialluw  water,  touihwArd  lo  various 
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point*  on  Uw  line,  terinlnniln)[  ai  Scncfpil'  A  blind 
t'Uiii*  vai  ilr«4li;pil  In  i'\'vr  Iw^uty-Hre  hundred 
(alboau.  TbeM  iiistiinuL'S  are  iiitlii-iHut  to  sbuw  th« 
extraston  of  MVtlc  lonni  into  ln>piciil  ri'giuuE,  but 
wllb  th«ie  Kr«  found  n  grr-it  nuEnlwr  of  molluilu  ^ Pt 
unkiioirn  In  iIir  N^rili  AlUnlir.  Tlie  »t>y*wil  taiina 
of  lliv  African  cuasU  Is  l)iFivfcii«  nut  coiupuneil  it»ii*l!r 
of  arctic  imuilgckdin.  Lnvi'ii  hu  tliowti  Ihnt  llic 
arctic  tjHicica  nxige  at  grvater  ilcplhuai  they  nUvnncci 
xnnthWArd,  —  n  («cl  conttrmed  by  oilirr  ii>Iurttll*tit, 
anil  by  llie  resuftrche*  (it  the  Talisinati  parly,  ll  is 
prububte,  IhcMvlure,  that  ttir  Idea  nuv  ^viii-'nilijr  en- 
ipttniiied  bj-  miilicolnjisn  i»  eorrt'^t,  iliai  ilii"  r«ni^  of 


able  forms  lint  sIipuiKxnl  b;  Ib«  U.  .S<  Hib-nomnilulon 
from  iW>:!<  uHit-r  in  lli«  Nvitb  AlUulIc,  >ni<>ii';  wblcb 
luBy  bi<  uienliuueii  fbolndotnyu  nrstu,  Myiilimuriii 
flexuo**,  ulc.  W.  II.  Oalu 


THE  HELATIOS  OF  THE  MOUSD-BUltl>' 
EHS  TO  THE  m^TOiUC  /NDIAXS. 

Ix  li-/*in^,  vol.  ilv.,  [lars  11.  utJ  111.,  will  be  found 
two  pHpHre,  by  Dr.  KtuU  Hrbinlilt,  mi  tlia  rt-lntinn  <>f 
the  mouiid-buildeni  to  tbu   uiod«rii   Indians.     Tb« 

rp|mtniioi:  of  ilivniiibor  m  a  iiliidrnl  of  Atnerlcao 


OtllnatomB,  Un.ll. 


tb«M  anIniAls  la  (l«l«nnln«d  bj  t«iupc>r)uur«  rather 
thu  by  tiM  inti^nsily  of  lii-hl  or  other  fuclore.  The 
fnreatlsmtloni  of  Ibc  TaliKiuan  hate  considerably  en- 
larged tlift  number  of  Atlnnilf  ilationn  fur  motbiik* 
r«piit«d  peculiar  lo  tbe  M'iillu\rrxuean.  Amon(  lhe»n 
m  CaMidaria  tyrrliena.  I'lubrvlla  inedilerrunea,  X.i»- 
nopbara  medllprranea.  CarinarJa  mrditerranrai,  Pym- 
mtdelta  minnic^ita,  I'rnttin  pca-felli.  Sfiondylu*  Gna- 
Mnl,  and  u  uumber  of  oth«n-  Dr.  n^'livr  oncliidwi 
that  tbe  UedlUtrTaueau  has  v«ry  fpw  iiei-ullar  ipeclp*. 
Mid  appean  to  Iiave  bF>en  pupulaled  in  iirvat  pari  by 
cnlonlat*  troin  tbe  Atlaullc,  aflrr  tbe  geological  pcf lod 
in  which  corannntcatlon  witb  th*  Indian  Ooean  was 
culofl. 
Lastly,  the  expedition  obtaiii«d  toine  of  (be  rvinarlt- 


aboriitiiial  lilatory  will  glTe  lo  Ibw  papvr*  gnmt 
weislit  In  Germany.  It  la  linponant,  tl»-r<Ffore,  In 
the  interrat*  of  Irue  aeience,  to  kiioir  what  ihej  coi»- 
tniii.  to  Indorse  ibom  wbeie  they  am  In  harinonj 
Willi  till'  t.iiHl  InTvallsatlniia,  and  to  conwl  mj 
luiStakM  Into  wblcli  the  author  nay  liare  fallen. 

Af ler  payinjc  a  jutt  complimertt  to  tbe  Peahody  rao- 
seuiii.  tbe  Smitbaonlati  Inatllulhm,  and  tbe  Bureau 
of  ethnology,  and  wproating  hia  regret  Ibat  tbe  talif 
nrf  ■till  dltpoaed  lo  behold  loaiMttlBg  wondcrfnl  and 
inyallcal  iti  «i«ry  thing  Ibat  tbe  IBouihU  r«*Mil.  Dr. 
Schmidt  pa»c»  in  rerlew  tbe  hls1or7  of  mound  ex- 
ploration tor  the  but  century,  ('apt.  Ilcame,  in  IT91. 
cxprntaed  iho  opinion  that  tlio  nnb-worlui  rauld 
not  lia*«  been  ilie  produciloD  of  IiuhiIiik  Indian*, 
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but  u[  a  irdriiUrr  poopl*^  iUld»r  ftisd  Itwi  knd  or- 
[[atiizrd  socle  [y. 

RlHhnp  Madlaon,  in  t303.  applied  first  to  Ui«  works 
ibp  litle*  *  Hurei]  enclosures,' '  umple-tnoutidi.' '  tie- 
rificial  mound*.'  etc  Few  of  tlia  ■ucvniiinr*  of  thi* 
writer  — Atwawr,  Stgaivr,  Balitwin,«tc.  —  liave  Jone 
any  tiling  lo  lift  the  veil  of  mystery  wblcb  eiicoiii* 
|ia>it«(i  Iht!  subject.  Prehistoric  Anutrica  stiuids 
oppoKd,  in  Ihnlr  vi«w,  to  the  histork  Ind<>ti>:  a 
CAtaclyim  cut  ofT  i>m-  luuund-buildera,  &iiJ  tlie  mod- 
tnt  itioriglnet  are  a  iiew  renJatian  on  our  loil.  In 
anatuiny  and  culture  ilicy  stood  aput.  Tliey  formed 
dense  setUuiuents  In  ib«  HlMlt*lppl  vAllry,  organlErd 
de«pollc  govern  me  uU.  wonhlpped  IW  buu  in  bnly 
plAc«a  or  on  tvniple-mouiidB.  and  offered  liunian 
aacrlSces  on  tbeir  alurs.  They  practised  agtlculture. 
luLitdlcrafis,  and  art  f'xt'nxively,  amiiiod  DteinarlTo 
In  Tnll-orJered  plaias,  and  buried  Uii^lr  denil  in 
mounil*^  Their  tiniu  reatlird  lliouwnJi  ot  years 
back:  tliclr  origin  I*  unknown;  thay  wcra  drlrnn 
froDi  tholr  Iionies  liy  **vafiv»  many  centnr1«>  before 
Qi^uiubiis.  If  any  Ihtn^  mnalui  of  iLieir  influ- 
ence, it  Is  to  be  auugbl  in  Ueiico  and  Central  Amer- 
ica. 

Roweror  uiuctfinilflc  mucli  of  Ibe  Investlitallon  tiM 
br«n,  mv  have  atill  nialerial  fur  the  claanGcalion  and 
coni|)atalive  study  of  the  mounds  und  earth-worlt*. 
Thai  ihe  •  worki'  werednsljpivd  for  defence  nione.  I>r. 
Schmldl  tbink*  Ihi-rt!  1*  no  doubt;  but  tlxry  rertnlnlj 
tell  as  very  little  cuncvrnini:  Ibe  sui-ial  or^ulzatiou 
<rf  tlioM?  wlio  dwelt  witliin  them. 

Tlie  aulhor,  spooking  of  the  animal  mound*,  says 
they  am  tisiiftlljr  of  no  8p«cIali^ed  form,  the  |)nrt!cu- 
lar  aiiiuiul  typiSt^  in  any  vaae  bviuf;  unknuivit. 
Tbere  is  outhing  Iraprobnblc  In  the  suggcsllun  that 
tbey  arc  connecled  with  the  totetnic  aystem  of  all 
Ainerlcao  aliurlcinM.  Tba  truucsteil  mounds,  cor- 
telai«d  by  the  older  arrlieulugiilJi  with  the  Mexican 
teoraliis.  were  undoubtedly  the  sites  of  dwellings,  ac- 
quiring their  grfal  dimensions  tn  many  Instance*  by 
yf»n  of  aeereiroii. 

The  altarmuutid*  prove  nierely  that  here  corpses 
were  bunit,  and  wlib  Uieir  osbei  were  deposited  the 
things  of  Kivsipst  value  to  the  dead.  Nurely  there 
1*  nothlDK  nuique  In  this,  since  barbarous  nations 
have  doue  the  same  Ihttii;  In  all  plaices  and  limes. 
Let  us.  therefore,  draw  the  pen  through  all  the  fables 
tfaat  have  been  written  opon  tbn  civil  and  rrllcloiis 
IniUlutioDS  of  tbe  mound-ku  I  liters.  Ot  the  sepiiJ- 
«btsl  mounds.  Dr.  SebmidI  tells  us  that  their  Tariety 
and  suiicliire  rjin  be  nbserred  iti  the  old  World  as 
veil  as  in  [he  new:  and  as  tor  the  fortlftcailon  and 
•tgnal  mvunds.  they  are  senerslly  only  mounds  uf 
Mfinltute. 

Tbe  geographical  distribution  of  the  various  types 
points,  not  to  one  race,  but  to  a  rarleiy  of  ethnic 
gronpa. 

Willi  respect  to  the  ait  of  llie  mouud-buiiders, 
weaving,  pottery,  agriculture,  me  la)- working,  c«ni- 
merce,  and  war,  there  occur*  notblnn  to  dincrentlate 
them  from  tbe  modem  Indiana.  The  attempU  to 
connect  them  with  Greeks,  Etraseaus,  nioeaidan*, 


or  Hililwe,  Uiroujcb  tlic  '  Inscribed  lableU,'  are  not 
worthy  of  serious  criticism.  «'hen  we  Itini  t-i  the 
remains  of  tbe  people  ihentMlvet,  the  varied  utter- 
aneee  of  those  wlio  bare  studied  ttie  Enatier  are  a 
oilSclenl  coinuienlary  upon  Ihcfr  results,  indeed, 
the  crania  are  so  distorted  that  no  concluftions  ci^ii 
btt  reached:  nor  arc  the  discui'slons  npoo  Ibe  an- 
tiquity of  tliw  mounili  of  any  greater  lalii*. 

Itr.  Schmidt's  second  paper  is  devoted  to  an  ei- 
aniinatlonot  authuriljestosliow,  thai,  lnc*ch  respect 
wLerein  the  mouiid-bolldcrs  have  been  deemed  a 
unique  people,  modern  or  historic  Indiana  have  been 
found  to  equal  or  excel  tliem.  The  anthor  ditirusw* 
systematically,  for  this  purpote,  acrtcultnTr,  fortifica- 
tions, bnlldinRB  on  ilie  tipper  terraces.  boii"*-build- 
ing,  efflgy-mouiid*,  plat  form -mounds,  dei<usits  witb 
the  dead,  cremallou.  stuiie-workinE.  pottery,  metal- 
working,  omamenuiion,  texlllf  fabric*,  etc. 

So  mucli  for  Uic  potsibilliies  of  tlie  case.  That 
tile  mound-builders  were  the  Immediate  anceslors  nf 
any  of  our  historic  trlbM  must  rest  on  language  and 
iraillilon.  In  the  Iroquois  and  Al^on't^iio  irwiitiona, 
the  aulhor  flnds  the  noceMory  informatiu^i  conccrn- 
hig  the  oommeneentenl  of  thai  disaster  which  swept 
stray  the  mound- builders,  atiil.  in  the  ireditions  ot 
tli«  Cbemkees  and  Moskoki,  tbe  narrative  of  Uielt 
extinction.  We  know  Ibclr  name,  AllejE**!;  In  part, 
tlieir  laDguafie:  we  know  their  ennSlcts,  und  ihelr 
laat  century  uf  defeat  and  dectiae.  The  linguistic 
aiyumciit  Is  IxLsetl  on  tbediicuitiouuf  Indl.in  migrv 
UoDS  as  evUlenceil  by  language,  by  Uoratio  Ualo. 

With  the  autbor's  ar|[umcni>,  frotn  tr«ditlanal  and 
Utiguistlcgnninds,  foriheldeniillMiioDoftliemouivd- 
buildent  with  the  Alleg^wl.  many  will  have  little 
ayiiipalliy.  It  Is  to  ibc  first  part  of  tbe  ea»ay  lliat 
especial  attention  is  illrected.  On  general  prin- 
ciples, the  contluuitiea  of  buiaan  hielortc  evolution 
am  everywhere  becoming  even  more  apparent  Ihan 
Ibtxe  of  the  natural  wurlil.  It  Is  difficult  to  believe, 
therefure,  that  the  erector*  of  the  earth -rvtiuLinK  ot 
the  Miadmippi  valley  were  a  diMrote  people.  Thi; 
argaments  ot  Dr.  .Sc^bmidt  are  sl[eni;ihened  hy  the 
recent  explorations  end  tn*<^rcl>cs  of  i'roleisor 
(TyriiR  Thomas  In  the  moiuids;  of  Mr.  W.  L.  lli^linca 
in  tbe  ■hell-carvliigs  and  textile  work  uf  tbeIr  balld- 
era;  and  of  Mr.  n.  W.  nimiluw.  Ihe  urnitbologUt, 
in  the  Idenli  Heat  Ion  of  the  anlmaU  of  tlie  mound- 
pipee,  elCi.  "  It  Is  certain."  says  Mr.  Ilembaw, "  that, 
of  the  carving  from  the  muimds  which  can  be  ideu- 
tilled,  there  arc  uorepresentationsof  birds  or  animals 
not  Indlsonous  to  tlie  MUilsilppl  valley.  A  Urge 
m«jority  of  the  CMrvings  ate  nol  oiaM  likenesses 
either  of  animals  or  men.  The  sute  ot  art-mlture 
hoa  been  greatly  over-estimated."  It  is  of  ibe  ntmosi 
Importance  lo  bear  In  mind,  however,  the  fact,  well 
anlhentlcaled,  that  the  arts,  complexity  of  social 
stmcture,  and  ktiowleilee.  ot  our  nnoiiern  Indians, 
have  bcoti  greatly  underrn led.  Tl'e  oroljabi lilies  ot 
cnnunguiolly  between  tbcni  andlLt  imuud- builders 
will  be  enfaanced  a»  well  by  plac>i.|i  tne  culture  of 
the  fornter  on  its  true  basis.  n%  by  art  unjuit  depre- 
ciation of  Ibe  wurks  of  the  latter.    O.  T.  MAMtX. 
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ENCKB'S  COMET,  ASD  THE  RESISTING 
MEDIUM. 

It  t*  well  kiioim  to  \\vfiv  interetUMl  in  tli«  tubjeci. 
that  on*  of  llie  very  (fw  caifs  id  whicli  tbe  rclotinl 
motions  a«  not  pt-rfpc^tly  rrpri-»cnii-cl  by  tin-  law  of 
gravilNlJon  li  nfriMtlr.l  by  Kiicko^  cuiii«t.  HalC  a 
ceniury  ha<  now  ^tHjiftd  ^iiH.-e  Eopke  atmoiiiii^cil  ili»l 
the  ei>nii>(,  :il  fiat'li  return,  ivncboit  its  pcrlbelinii  two 
or  ihwe  boura  sooner  lli»n  wa«  mjiBctPil.  Thi»  kn* 
MHing  of  the  pcrloil  triti  coniiiiiMily  r«iieaie<l  Kl 
CTery  r«lnm,  Ihu»  bIiouidi;  the  aciiori  ol  loiue  eon- 
tlniioiiii  cause.  Ue  |>n>)>uwil  ihu  liypcithnii  of  « 
rotSLlriK  medtiim,  or  atmospbcrp,  iiirrniinilliig  Ihn 
sun,  iu  nSording  tli«  moil  jiUnsilile  eaplaiiuiido  of 
The  fitcL  RnctiR  linvlntt  <llvi]  iii  1S69,  t)ie Hubjeol \ru 
next  taknii  up  at  ibe  PulkowA  obnrrraiory  liy  %-on 
AsUiQ.  ThFlallerdledln  ISTS;  iin<(.  nttrrtomciklny. 
the  work  wan  cotillniKil  by  I)r.  O.  Back  In  ml,  a  yuurig 
SwLilisb  ailrnnonii^r  of  hrlilinnt  repulalioi).  Ilii 
Mcond  memoir  on  tbe  «ul)j«ct  hai  jutt  bci^n  pub- 
llsbiil,  and  iiidtidrii  it  iniuiiU'  illm-iwiloii  of  tlirob«»r- 
Tilioiis  from  1871  to  1^1,  as  m'11  m  h  revltion  of 
«oiuf  o(  Alien'*  work.  The  iiio*l  iuiiHiriaiit  result 
wbit^h  he  r?acli(ui  l»,  that  the  Hfwtemiun  Uotill  going 
on,  but  Ts  inity  bait  us  great  as  tliat  foiiiHi  by  Kiirke. 
One  of  tb«  nuoinalous  results  rvacbnd  by  loii  Atlnii 
w»i,  Ihnt  iliiring  lbs  two  revolmlorw  from  lll»!5  to 
I87t  lUarn  w.'m  no  Hccelrr.itiou.  T\k  revision  of  his 
■work  by  ttaehliuid  tlions,  however,  that  this  result 
WM  ilue  to  an  error  in  lomc  of  Ibn  (o^nlllJW^  which 
be  used,  Hiid  thai,  when  this  ■•rror  is  coriecieil,  tba 
eff«cl  li  found  to  bn  coniinuoim. 

Xo  n«w  llKht  has  been  thrown  on  the  came  of  this 
nunll-  A*ti«iioni«r*  have  not  generally  con>l<Ieri;il 
the  aeccleration  as  a  wcll-««iabli»hed  fact:  hocaute 
the  accumlo  onmpiitatlon  •■f  the  perturbations  pro- 
diicnl  hi  the  planel<<.  specially  by  Jupiter,  i)  so  In- 
tricate us  to  be  very  liable  to  small  errors.  The  fncl 
Ibnt  Backlnnil  has  found  an  >crc!<^mii»n  only  half  as 
grral  n«  tbal  of  Kiickr,  sb<<W6  that  the  in<.'itlod  of  the 
latter  may  Ih^  subjeet  lo  iloitbi.  At  tiie  same  titni.-, 
the  amount  of  null  bii  mat  lea  I  rMearth  wbtch  ba*  h«»n 
applied,  and  the  conttaiicy  "f  ib«  ri>iiiilts  foiinil  b]p 
all  three  invcttlgaiorn,  iiou  Mi'tii  to  leave  little  doubt 
of  the  tacL  On«  reason  for  doubt  has  been  that  no 
Other  comet  exbibiled  thif  retardation.  This  has 
been  especially  shown  to  bo  Inia  ot  Faye's  comet. 
But  the  dIRrrcnoe  In  the  two  tsmiIis  inay  be  fully  us* 
plalnM  by  siipt"it,ini:  that  the  atmosphere  wbich  rc- 
»i*t«d  Eiicke'x  coniet  does  not  pxtrnd  far  beyond  the 
orbit  ot  Mervury.  the  fai^t  being  that  I'ayu's  cornet 
doe*  not  crcn  come  wltbin  thf<  enrth'S  itlBtanw  from 
the  snn.  There  Is  no  other  comet  on  vbleh  the 
hyputliMis  can  be  tested. 

The  poiilblllly  thai  tbnrc  1*  an  exceedingly  rare 
atnimpbere  around  the  tun  t»  well  worthy  the  atten- 
tion ot  Mtronoiuera  and  pliyilcistn.  The  »Hljucal 
light,  the  motion  of  tlic  pe/lhellori  of  .Mrji^urj,  and 
Uie  acceleratton  o4  Encke'a  comet,  all  point  In  ilils 
diKCtlon.  The  straDceat  erldeuce  is  afforded  by  Uie 
V^lacal  IlKhl,  becsuie  Ibit  show*  (bat  maltrr  ot 
•ume  sort  exists  within  the  region  referred  to.     But 


hitherto  no  menns  hai'e  been  found  to  dccldn  nhelbct 
this  iiiaUer  is  In  a  t-iueous  fonn.  or  In  Ihnt  uf  miriuie 
partic^li-B.  Ill  the  latter  ca.ie.  ibe  total  lUMa  wouhl  be 
too  small  to  produce  any  effect  upon  the  motion  of 
Olihcr  a  plnnci  or  a  coniou  In  tlir  former  cue,  how- 
ever, wo  cannot  aasii-n  auy  such  limit.  Keseamhes 
into  this  subject  under  f»»«rahle  conditions  are 
f^reatly  to  be  desired,  especially  observations  upon  tbe 
lodlaoHl  llitht  atti-iniee1erale<l  point  iicikT  tbc  riiualor- 
A*  hi'ience  beciinM  more  exteiiOcd,  It  Is  to  be  hoited 
tliat  alntions  (or  obserrations  will  he  aelrcted  witli 
less  regard  lo  local  eomlderations,  and  with  tnore 
regaril  to  iha  condilloni  of  Klenllfic  succcM. 


* 


TUOVAR  AND  CREVAOX. 


TtiK  ftoal  report  of  Thouar,  on  hJs  Mftrch 
survivors  of  the  t'revaiix  part;,  baa  been  made  pub- 
lic, aud  terminates  the  reeori  of  tliM  gallant  lint 
unfonuoaicly  fnilllcu  cxpi^ltlon  to  whkb  retcrertce 
h.ii  sevpial  times  been  made  In  tbe»e  cohimns.  By 
frultlets  It  is  not  intended  to  coniey  the  Idea  Uial 
valuable  results  tor  geography  and  ethnolos;  kaic 
not  bcnn  attained  by  Thoiur,  but  merely  that  the 
forlorn  ho|>e  of  rcsciihit:  alive  any  of  C'T«vaiia'«  iiany 
was  disappointed. 

Atier  traversing  wilb  great  haste  the  high  platMO 
of  Dollvlii  between  I^  Paa  aod  Oruro,  rucperlcndng 
a  trmpfTHLnre  of  iero>  Sacra,  TarIJa,  and  Calia 
were  aucco^ively  reached.  Coiifwenoea  wen  had 
with  all  who  seemed  likely  to  altonl  lofonnatloti 
or  odrlce;  and  letter*  written  in  French,  Spanldi, 
and  the  native,  dialect,  wore  loiit  out  ansonft  adjactal 
tribes.  But  oren  at  this  time  there  were  nasurrlrora. 
All  that  be  could  nncue  wiut  a  hrukeu  banitDeter;  a 
letter  of  Crevnnx;  a  sketch-map  ol  the  nicomayo, 
prepared  bjT  Crevaiix,  and  annotateil  by  llillct;  and  a 
piece  of  one  of  the  boat*.  On  (>i«  iltbof  SepiembeT, 
IS8S.  he  reached  tlte  spot  where  the  loataacro  took 
place,  where  a  pbotogmph  was  taken,  and  two  wooden 
cnnsse-s  rrerie<l  in  memory  of  the  vIctliBS. 

The  dead  weiv  cut  In  ]>lccc4  by  the  Tobas,  and 
each  chlot  carried  to  bb  camp  one  ot  Ibeae  glUMtly 
trophic*.  The  attack  was  prompted  solely  by  a 
desire  for  vengeance.  When  Thouar  incjulred  wby 
tlicy  hail  killed  C'reiaux,  who  wa«  so  kindly  ditiposed 
toward  them,  they  Inrariablf  repli-sl.  "We  killed 
your  biothrr  because  tbniw  of  your  color  have  killed 
our*."  The  deail  wer»  dlsmcnibenxl  on  tiii>  vofy 
■pot  where,  a  tew  days  before,  sevenil  Toba*  had 
been  siiol  by  some  Inhabitants  at  CaiEa.  Tliouar 
h.irdly  And*  It  In  his  heart  to  blame  the  Toba*,  wbo 
had  been  w.intonly  astalled,  and  who  know  no  di»- 
tinetloD  between  while  men.  "The  Tobia,"  be  nya, 
"  Is  strong.  muictiUr.  above  the  middle  height.  Oe 
bM  a  dignified  and  Impressive  ciuriage.  HI*  color 
is  that  ot  old  mahogany;  his  face  Is  trameil  hi  long 
hair,  Un^  and  straight ;  his  (orebead  la  narrow : 
the  eyea  slightly  oblique:  his  cheeks  prominent;  lil* 
now  ibtck,  hroail,  flatleiir<l  at  the  lip:  his  QDolh 
large.  He  oocuple*  himwtt  exclusitely  in  Bahliif 
bikI   bunting.     Ills  face,  breast,  and   arm*  mt«  ele- 
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gunlly  UKoQtd  witb  charcokl  made  from  eorntilalka. 
In  hit  pan  nrc  Intsn  fylltnlrra  of  wond.  lie  )>  rstber 
tdle,  and  doea  tiot  cultivate  th«  Krounil.  Rl*  handa 
*ra  ao  aoft,  tiiat.  if  required  to  uae  au  Hxe.  Le  will 
liliatcr  Ihem.  The  (cmnlc  Toba  i>  itroiig,  mid  uf  >ii 
a|tr«Mbl«  aiprcL  Boili  aro  clnthcd  In  fioncAnn.  with 
■  1)r«ecIi-clout  and  aliociMkiii  fur  w&[tut)i.  'Itis;  an 
much  given  to  drinking  a,  fvraxrntr<\  licjuor  made 
from  iintlvo  gn!n.  which  I*.  bowcTur,  denied  t«  tbo 
wouvn;  uiil  In  eacli  pncaraprneiii  Ihnra  U  aiwaya 
one  Tolia  whti  iloei  nut  drink,  liiid  wiiuse  bimlneM  It 
ii  tQ  ptrserve  otiier  iind  make  up  quan*!*.  They 
ItaTc  DRVernl  cnmeii  with  ball*,  etc,  which  Ihe;  play 
for  |jrit««,  »ucii  »»  a  tlienp  or  tiorte,  Thi"  womBii  are 
very  jeuluuft  uf  uoe  another,  jiiid  II;Kbl  bitterly  amang 
ihettHelve*  on  Iht  tli^bltrsi  occasion.  AniMd  wllli 
thxTp  llib-bonet.  the  combat*,  which  ibc  male*  n^rd 
with  Indi florin G«,  "tten  i-nd  fatally.  They  believe 
in  a  |;ood  and  in  aii  evil  splrU,  aud  in  fibusla  t>t  the 
dead." 

Thouor  bad  two  hundred  men  put  at  bla  dlapotl- 
lioD  by  tba  Bnllvlan  KOTenimenl,  and  with  the*e 
underieok  to  traverae  the  (intnd  Cbaco,  aud  follnw 
ilie  cuuric  of  the  Pikouiayo.  Mere  than  once  be 
wa*  obliged  to  give  buttle  to  ho»lile  natives  of  various 
tribea,  and,  hue  tor  his  Hemlngton  gim>.  might  have 
been  routeil.  The  party  wa>  aliu>  annoyvU  by  nnmcr* 
ous  jsguArs.  which  prowled  about  the  caie]),  miil  [r"- 
i|Ueiitly  atampedud  tbehor«e«.  The  ri»er  is  reported 
at  Ibat  ipaiton  tn  be  flfty  nietrci  wide,  but  llowing 
betwwn  banks  elKbleen  hundred  metro  aparl,  nnd 
ttrelvu  or  fifteen  inecrps  high.  Tli«  tr«e«  were  like 
scaciaa,  ot  delicate  foliage,  growing  twenty  or  tUirly 
fMt  high.  On  either  aide  stretch  immenee  plaiaa 
covered  with  rich  pantumge.  Xiimcrntia  large  lake* 
were  observed.  On  tbo  lOlh  of  November,  pain, 
hungry,  worn  with  faligue.  their  tilotblnjc  Iti  rags,  Ibe 
party  renchwl  the  Bio  Pamguny  and  civil ixstiou. 

The  gallant  explorer  ha>  Iwen  crowned  by  the  aead- 
eraj.  and  has  received  the  gold  nwidal  at  the  Socl^I^ 
da gfograpbie.  It  is  prubable  that  be  will  be  enrolled 
In  tba  Lofftnii  of  honor,  ai  a  distinction  fnirly  won. 

W.  n.  D. 


COVBS-S  BIOOEN. 


Bioqtn:  a  tpeevlation  on  iht  origin  and  nature  ((fii/e- 
By  Elliott  Cores.  2d  «J.  Boston,  Bitt*  J- 
Lauriol,  1884.     6B  p.     I2». 

This  liltio  book  contain*  n  lecture  on  some- 
thing lo  which  tlie  nuthor  givo«  the  navac  that 
stands  first  on  )iis  titlcpago.  Bat  the  princi- 
])tLl  doctrine  of  the  book,  npart  fVom  iLc  iieir 
thoiiglits  to  be  sui^ested  in  its  support  by  the 
author,  nceiia  no  uen  name  ;  being,  us  Professor 
CoiH-!»  !iitn»i-lf  insUla.  nothing  btit  the  ancient 
doctnnc  that  tht^tv  Is  no  iaimaierial  basis  for 
mental  life,  and  that  physical  lif«  Itsdf  is  main- 
tained by  n  i«*culiar  '  force.'  The  author  liu.t 
previously  privnloly  printivl  hE.i  li^cture,  which 
was  delivered  to  Ihn  rhtlosophimi  society  nt 
WasbiDgtOD;  but  the  present  edition  in  the 


first  one  actually  published.  In  it  the  author 
ftdds  a  prefaoe  and  an  ap|>cndis.  The  disciis- 
eAoa  hat  plainly  thrown  on  his  hands ;  and  he 
expects  to  fbllow  up  this  publication  with  other 
essays,  since  he  novr  fecU  himself  "  in  position 
to  express  himself  more  fully,  tVeely.  and  ex- 
plicitly on  the  tnibjcct"  thaii  he  coulit  do  at 
first. 

Not  all  of  our  atithor's  rwulers  will  find  It 
easy  lo  tsikc  him  very  seriously,  anil  for  the 
benefit  of  such  ho  has  given  in  bis  prcfaeo  n 
very  entertaining  collection  of  amusing  things 
that  have  been  said  to  him  about  the  Iccttire 
since  its  deUverj'.  Vet,  if  the  little  book  will 
be  diverting  enough  to  niaiiv  i»eopte,  it  is  not 
to  1«  reganled  a»  nieiwly  a  <Uvoraion  :  for  l*ro- 
IVssor  Cones  has  certainly  enriched  Uic  ancient 
controversy  with  hcvciiiI  new  wonts,  and  with 
sovcTul  misuses  of  old  wonla  ;  an<l  tin-  serious 
critic  must  acoonlingly  look  carefully  lo  sec 
whether  this  is  all,  and  whether,  in  fact,  phi- 
loBOphy  has  come  out  from  under  our  atilhor's 
pugnacious  treatment  with  any  addition  save  a 
swollen  vocabulary. 

It  is  in  the  appendix  that  Professor  Couea 
iinilertakes  to  define  the  lerms  that  are  to  be 
i9S(.-<:l  in  (liscusHion«i  about  the  nature  of  the  soul 
of  man.  Hi»(  liofinitions  arc  of  this  sort :  "A 
raun's  '  niinit,'  "  he  begins,  "  is  not  a  thing  in 
till'  ordiiinry  sense  of  the  word  *  tiling  : '  it  is  « 
relation  between  two  things.  These  two  things 
are  his  soul  and  his  body." 

But  what,  then,  we  ask.  is  the  soul?  "Tlie 
aoul,"  we  leaxn.  is  a  thing.  "  an  actual  entity, 
ft  living  being  of  knowable  and  recognizable 
qualities,  attributes,  and  potencies."  '■  It  con- 
sists of  a  kind  of  semi-material  substance." 
Tills  substance  in  '' animallzed  astral  Ituld; 
Lliut  is  to  Kay,  HOtni,'  fjuuiitily  of  the  universal 
ethi^r.  modified  liyvilal  force."  To  this  '  suul- 
stulf  the  name  '  biogttn  '  is  applied.  It  c<)rr<r- 
^ponds  closely  to  the  leeentiy  Innioiis  '  fourth 
stale  of  matlcT.'  It  is  the  '  od '  of  I*rofe*8or 
Kciehenbach.  It  exists  in  all  animals  and 
plants  while  they  hve.  This  suilf  helps  the 
spirit  to  act  upon  matter.  As  for  spirit,  it  Is 
the  immaterial  element  In  the  world.  Soul 
nnd  spirit  are.  therefore,  not  the  same  thlui;. 
Soul  is  '  semi-material : '  spirit  is  not  niaifrinl 
Ht  all.  .Spirit  cannot  act  diietaly  on  matter: 
suiil  is  the  body  of  the  spirit,  and  heljM  it 
to  act  on  gronser  in.'itu-r.  This  semi  ■material 
soul  (lorsists  after  death,  and  is  then  nil  nf  a 
man  that  n-mains,  besides  his  immortal  spirit. 
I'ncler  earthly  conditions,  the  gross  material 
hoiiy  is  added,  and  interaction  between  Ihis 
bo<ly  and  the  spirit  is  made  possible  by  the 
presence  of  Ihe  semi-material  soul.    The  soui- 
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substance,  or  biogeo,  is  tbo  vital  priDcJple  of 
the  liv-iog  man.     Thus  far,  then,  our  aulUor. 

We  are  In  no  wise  concerned,  as  yet,  to  test 
ttit:  Irullt  of  all  tLis.  We  desire,  for  the  ISrst. 
onlj'  lo  exaiiiiae  the  jiooit  seiiHe  of  it.  Our 
outlior  Riif^rslH  svvvral  iiitercstiiifif  thought*  by 
hU  vm'  original  licfinilioti*.  .Mind  i%  only  n 
relation  hclwccn  soul  .ind  Imiiy.  hiil  not  ii  tiling. 
'  Mind.'  also, '  is  whal  the  spirit  thinks  in  con- 
sequence of  its  connection  with  mntlcr.'  '  Rea- 
son ia  the  mistress  of  the  mind.'  '  Its  eserciae 
Is  Judj^eut.  or  the  critical  faculty."  Uence, 
it  seems.  Professor  Cones  would  define  a  jiiilg- 
mi-nt  as"  llif  exercise  of  the  raistrvsaof  a  rela- 
tion lltut  t!iu  Hpirit  tliinks.  in  consecjuence  of  its 
(tile  »iiiril'tt)  oonneetioii  nllh  mailer."  Tliis 
dcBuilion  ol)vi«n«ly  exprc-i.ies  ii  very  ilixtitiet 
advance  in  the  clcnrnc^uf  |>hiIosi>plii<.'  thought, 
and  ought  to  be  nsufn]  in  futnrt'  logic  text* 
books.  The  maleriiils  for  it  are  found  on  one 
page  together.  However,  it  is  somenhat  nnfair 
lo  judge  Profeasor  (ones  by  any  one  page  of 
bin  book,  since  be  says  various  thingB  on  vari- 
ous pages:  sucb  as.  that  "mind  [vis.,  the 
afortiMiid  '  relation  '1  is  nhat  the  spirit  retains 
when  it  become*  dtsembodied  "  (p.  01),  and 
that  ''  mind,  as  tbe  tixpreasion  of  a  relation 
between  tliv  kouI  itiid  the  bwly,  necessarily  dis- 
appears when  lltnt  relation  ia  disi^onlinueil  '* 
(p.  18).  It  follows  from  all  rbi».  that  I'ro- 
fesaor  Cones  has  been  led  lo  enrich  pbilosoplitc 
languacc  by  a  definition  of  mind  of  which  ho 
blmsclfcan  make  nothing,  and  of  which  wc,  of 
course,  cannot  hope  to  make  much  more. 

Rut  of  mind,  enough.  Let  ns  tlunk  of  this 
itoutatuff.  U  is  ■semi-material.'  This  may 
locan  ciltivr  of  two  things:  it  may  mean  that 
soul  is  made,  half  of  It  ont  of  matter,  aud 
half  of  it  out  of  Kometliing  elAt- ;  or  Ibat  tbc 
soul  is  a  sort  of  a  Homcthing  lliut  is  neither 
matter  nor  Ihc  opfiosite  of  matter,  hut  halfwiiy 
between  tin- two.  Which  Isouraiilhor's  mcau- 
ing?  If  we  go  from  the  ap^K-ndix  to  the  lec- 
ture, we  And  (p.  o.i)  a  delinilion  of  biogen,  or 
soiibatutf.  as  ''spirit  in  eomhinntion  with  the 
minimum  of  matter  necessary  to  its  manlfesta- 
ijon,"  This  would  seem  to  answer  our  ques- 
tion. Biogcn.  or  sont-etulT.  is  semi-material 
because  it  is  apirit  jilns  a  minimum  of  mattftr. 
Tbe  same  view  is  borne  out  by  expn^ssions  in 
the  appendix  ilaclf.  But  otbtir  expri'itdtious  give 
coontenancc  to  Ihc  other  view.  Tlie  soul-iliilf 
is  the  'body  of  the  spirit.'  Its  sul>stancc  is 
the  '  medium  of  coumunicaljon  beiwi-en  spirit 
and  matter.'  It  ia  tenuous,  elastic,  and  proba- 
bly not  atomic  in  structure.  It  flows  about,  it 
is  sometimes  projected  from  the  living  body 
during  sleep,  etc.     In  all  these  cases  the  aemi 


in  aemi-material  seems  to  refer,  not  to  the  com- 
position of  biogen  as  being  malt«r  jilus  spirit, 
but  to  its  nature  as  being  halfway  lictwrcn 
matter  and  spirit.  Soul>stuir  is  thus  exprvasly 
up|>osc<l  both  to  a[ririt  and  lo  gross  matter, 
biting  a  sort  of  a  something  in  tietwcea  the 
two.  One  infers,  from  this  conflision  and  self- 
contnidiclion,  (hat  I'rofcssor  (.'ones  has  written 
bis  evisay  on  biogen  without  ever  knowing  whal 
he  really  means  by  the  word,  although  it  ia  all 
his  own. 

The  relation  of  this  biogeit  to  '  vital  force ' 
is  also  a  question  which  a  careful  rc^ulcr 
anxiously  considers.  Rio^en  is  not  »  frircc  at 
all  (p.  (M).  but  u  Ttitsu  (the  capitals  arc  our 
autlior's).  When  acteil  upon  by  spirit,  how- 
over,  it  is  the  -  vital  principle ; '  and  the  ■  vital 
principle'  as  we  learn  from  p.  63,  is  "  simpljr 
the  force  by  which  the  spirit  acts  upon  matter 
through  the  medium  of  the  sooi."  Hence,  lo 
sum  it  all  lip  again,  the  soul-stntf.  whivli  U 
not  a  force,  but  a  thing,  becomes,  neverthelesa, 
when  acted  upon  by  the  spirit,  a  force;  viz., 
Uiat  force  by  which  the  spirit  acts  u{Km  matter 
throngb  the  medium  of  tliis  soiit-Hiurf  itself. 
Thb<  ue  must  leave  lo  the  render's  ingenuity  to 
unravel.     Wi-  eonfr**  ourselves  haflled. 

Clear  ideas  about  biogen  the  reader  must 
Ihcix-fore  not  expect.  I'rofcssor  Cones  does 
not  go  to  his  philosophic  studies  for  such  cheap 
commoflities,  and  nobody  need  demand  such 
things  from  him  in  this  field.  He  has  simply 
amused  himself  a  little  by  telling  us  about  tbe 
well-known  traditional  viewa  of  many  in-opte. 
aslng  a  hot>elessly  muddled  tcrmiiioli^y  of  his 
own  invention  to  express  no  more  of  the  tradi- 
tional view  itself  than  many  well-insinicted 
children  in  religious  schools  can  tell  ns.  And 
they  would  unilersiand  Ihcir  bnguage  <]uite  aa 
clearly  as  frofcssor  C'oucs  scents  to  under- 
stand his  own.  No  apology,  to  i>e  sui-e,  would 
i>c  needed,  if  I'rofessor  Couca  had  simply  t-ome 
forward  to  maint.iiu  in  a  plain  manner  so  so< 
cicnt  and  respectable  a  faith  as  that  ia  the  ex* 
islence  of  immnlen,il  f<irces  and  agent* :  but 
there  is,  at  the  same  time,  no  reaaon  why  h« 
should  coufuac  our  minds  with  new  meanings, 
tliat  are  yet  no  meanings.  N^ven  to  words  that 
we  have  long  sin<re  learni-d  to  use  somehow; 
and  there  is  no  nctKl  of  new  words,  unices  tbe 
inventor  can  give  us  some  clear  idea  of  what 
tlicy  arc  lo  mean.  Therefore  the  value  of  oiir 
author's  contribution  to  the  discussion  becomes 
forthwith  obvious. 

The  lecture  itself  is  devoted  to  proviug  tbe 
dogmas  tbns  defined.  But  it  ta  enough  lo  say 
of  the  whole  argument  therein  set  forth,  that 
our  author  aeems  entirely  to  forget  one  rei^r 
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slinple  qaestion  wtilvli  novradaya  the  pliiSn  man 
puU  wb«ncvi-r  In-  li(.-am  of  i^ucti  n  (liactn-tsioii  a^ 
lliia.  Tilt  ohjcclion  to  •  vital  tonx  '  uml  ■  itn- 
innU'i'iiil  .npTiitM  '  in  tlic  pliiiii  innii'it  ininil  U, 
itiat  Ihry  arc  like  Ihc  '  (lormitivc  vittin; '  of 
opiiiin.  The}-  -ak  just  j;  nml  y.  iisc<)  where 
nil  hvpothosce  of  a  more  deliuite  nntiirc  just 
now  fail  to  do  tbe  required  work;  and  ihey 
simply  say  that  some  conditiona  not  now  betttr 
knoKn  muM  be  preseiil  to  cause  certain  phc- 
DOmcna.  sueti  «a  those  of  life,  or  aitch  as  the 
pheaonieiia  of  ilui  liiininit  mind.  'I'bey  ditfer 
from  X  nud  ^  only  in  )ieing  Icjttt  frank  exprvs- 
$ion!«  (if  i}(n<)run<,'c.  Thcy  iniiMt|ii<:r:idi!  (no 
thinkx  our  plain  man)  in  X\w  long-dolhcn  of 
l.atin  or  Grprk  terms;  but  tiicy  arc  none  lliv 
littttcr  for  that,  and  we  are  none  the  wiser. 
Now,  Professor  C'oues  altogether  neglects,  in 
bis  discussion,  to  set  the  plain  man's  mind  at 
rest  about  this  matter,  so  far  as  this  objection 
would  apply  to  his  biogeii.  Apart  from  the 
wildest  nasiimptlona  conceinlng  the  '  ether '  or 
Ibe  'aatral  lluid. '  Professor  Coucs  has  DoihIn){ 
to  any  in  faror  of  )iio)r(^n.  save  that  nobody 
vnn  innkf  living  m.-Uti-r.  and  llijiL  nobody  can 
I'Xplain  tlic  origin  of  r>iir  niindit.  Ili-iicc,  ho 
re:isoi):(,  tile  soul  is  immorlal,  nnd  biogcn  is  a 
fact. 

All  this  is  of  course  tedious.  We  have 
long  since  abandoned  such  methods.  Materi- 
alism, as  a  philosophic  theon-,  is  indeed  un- 
tenable enough,  and  no  Intelligent  student  of 
philosophy  in  our  day  !a  apt  to  be«ome  an  old- 
fashioned  dogmati<!  materinliat;  but  henvcn 
knowit.  that,  if  kuH)  ni^unents  as  this  of  onr 
nntlmr  weru  our  only  refuge  rnmi  niatcrialiHm, 
we  ulirtuld  all  forthwith  be  pjUilt  matvnslists 
or  word -mongers. 

Such  thinkers  as  Frofessor  Coues  lets  him- 
self he  joined  with  in  this  lecture,  have  no 
genuine  conception  of  what  a  philosophic  prob- 
lem is.  To  them  materialism  is  a  doctrine  lo 
be  combated  hy  talking  about  the  mysterious 
character  of  life,  and  the  |iossibillty  of  *  setni- 
mnterial '  !iiib«tan<M-a.  They  do  not  M^e.  that 
if  the  Kpiritiial  c.haraRtirr  of  the  world,  and  the 
supremacy  of  reason  in  it,  an;  lo  he  prtiveil  at 
all.  Ihey  must  he  no  proved  us  to  make  reason 
acttially  roonifesl  in  nil  parts  of  the  world.  If 
an  atom  or  a  brick-bat,  however  incomplete  nn 
expreasion  of  reason  it  mar  be,  is  not  n«  trnly 
an  eiDbodiment  of  the  rational  and  spiritual 
T«allty  that  lies  at  tbe  foundation  of  things  aa 
is  the  best-ot^taDiied  strnctnre  on  the  ]>lanct, 
then  tiierc  ia  no  truth  at  all  !n  a  spiritual  theory 
of  th«  world.  Therefore  let  nobody  fancy  that 
he  proves  or  disproves  tbe  wurld  to  In  rutiutitil 
or  spiritual  by  proving  ordisprot-iiig  that  there 


are  one  or  two  soblle  fluids  In  It  more  or  tesR 
than  bad  been  noticed  before.  If  life  restilt 
from  an  alu^elher  unique  natural  '  fon-e, '  so 
be  it.  Prove  an<l  make  plain  the  meaning  of 
Ui«  fact,  and  w«  sliall  Ixr  as  content  with  it  as 
with  any  oilier  natural  Inith.  Itut  that  proof 
would  not  make  life  one  atom  more  or  less 
spiritually  sigui6t^nt  than  it  now  is.  Tlie 
moral  and  the  rational  order  of  tlie  univeisc 
would  be  in  no  wise  more  or  less  manifest ;  lliv 
fallacy  of  philosophic  materialism  would  he  no 
more  or  less  evident;  and.  If  wo  couUI  make 
shiploads  of  Shskspeares  in  our  laliuratories 
to-<lay,  the  spiritual  nature  of  things  would  be 
no  lesa  certain.  OUcuuions  that  dwell  iritll 
rapture  on  jiossible.  vaguely  detined,  mysteri- 
ous,  -  scmi-mnterinl '  flnids  and  potencies,  help 
us  no  nearer  to  the  explanation  or  to  tbe  proof 
of  the  rational  tnilh  of  things,  and  do  help  ua 
to  think  less  rationally  ourselves. 

There  are,  in  fact,  two  forms  of  idi-nlism 
prevalent  amongst  us.  Un«  wc  might  call  the 
mendicant  form  of  idealism :  since  it  is  always 
begging  the  worUt  of  exgierienee  to  stiow  us 
soiiiethiog  fantostic,  romantic,  intangible,  un- 
utterable, tto  Uiat,  we  may  live  in  awe  as  at  a 
juggler's  show.  T<)  this  view  God  is  himself 
B  »ort  of  sliowmnn,  who  likes  to  hear  our  out- 
bursts of  wonder  when  he  does  odd  Uilngs. 
Such  idealists  are  never  so  sure  of  the  spirituul 
tnith  of  things  as  when  somebody  has  jitst 
finished  a  ghost-story.  Ur.  if  they  aliandnn 
this  fashion  of  idealism,  they  devote  thi-msetvvs 
to  inventing  halfway  subt.iauL'i-.<,  loo  line  to  be 
seen  or  touched,  too  Md>lle  Iji  be  reached  hy 
pliyaical  experiments  of  any  sort.  f»r  less  the 
objects  of  experience  Uuin  is  the  universal 
etber  an  object  of  experience,  and  unlike  the 
ether  in  haring  no  dclinnbic  pro|KTties.  Tht'se 
they  glory  in.  'llicsc  are  the  earnest  to  ihedi 
that  our  world  is  not  commonplace  nor  grows, 
but  the  ollspriugof  renson,  the  dwelliug-i>lace 
of  God's  power. 

To  sueii  idealism  Professor  Coues  seems 
willing  to  Join  himself.  Ilia  idealism,  it  wonid 
seem,  would  be  in  some  danger  if  we  found 
bow  to  produce  live  goriiis  in  our  laboratories, 
lie  hinia  at  myaterious  stories  of  a  snper- 
natural  character  as  indicating  something  about 
Ihn  nature  of  hingen.  He  seems  to  depend 
on  the  phcnomenii  that  .ire  not  yet  explainer!, 
as  the  sole  foundation  for  a  spiritual  theory 
of  the  world ;  and  he  seems,  meanwhile,  to 
suppose  himself  a  kind  of  Elijah  among  i!ios« 
worehippera  of  Baal.  tJie  ntatirialists.  Only 
believers  in  the  fantastic  aud  iudefinnhlc  can 
be  idealists :  and  he  is  one  of  the  few  faiihnil. 

But  tJiere  U  another  fonn  of  idealism  in  tlie 
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world,  iini)  Ihnt  idfalism  is  inililfm'tit  to  till 
tbis  love  of  merely  rntiiiLstic  and  romantic  mys- 
tery. It  rcgnrds  the  world  ns  thiough  nnd 
Ibroiigb  rational,  and  for  Lliat  veir  reason  it 
does  not  suppose  phenomena  to  be  more  divine, 
merely  because  of  the  accident  that  wre  catmot 
explain  Ihera  by  aoy  general  rules  of  ex|tei-i- 
ence.  It  insist^,  iliat  if  we  could  piotluct'  new 
Ulb  of  any  order.  Iiigb  or  low.  as  cftjtily  at  wc 
«an  «trlke  a  tight,  lite  would  be  no  more  nnd 
no  Ivsi  n  muni fk-Kta lion  of  tlic  divin<;  rra«un 
than  it  now  is.  And  tlii?  idcaliKm  needs  do 
subtle  "  iwtnU  Hiiids  *  to  convince  it  that  there 
are  lEpiritunl  renlilies.  ITic  true  natui-c  of  a  cow 
is  not  more  manifest  in  «kimmed  and  watered 
milk  than  it  is  in  the  rich  new  milk;  and  thU 
trust  in  •  subtle  media '  is  merely  n  demand 
that  we  shall  b«lieve  only  the  skiuimed  milk  of 
nature  to  be  a  genuine  expression  of  tlt<?  ili- 
vine  life.  If  all  the  nialter  in  uatnri-  were  for 
our  Hcaaea  coin]K>MKl  of  indiviiiiililL-  pai'ticles  ns 
big  119  paving-^lom-s.  and  if  every  h«ip  of  llicse 
pavlng-Kt(ini-s.  luixvever  and  whenever  made, 
behavx'il  jii«l  like  a  ralionHl  in-itig.  nud  wi-ote 
pbilodopliin  lecture)',  the  spiritual  nature  of 
reality  Tvonld  lie  just  as  manifest  as  it  now  is, 
and  pbilosophie  materialism  would  be  just  as 
abeurd.  Ileneo  Professor  Coucs  does  what  this 
MCOnd  form  of  idealism  ivgards  as  sonicthiug 
worse  than  wasted  labor.  He  not  onlj'  talks 
confhsedlj  attout  his  unintelligible  biogen.  but 
he  helps  to  disseminate  itic  iui|>ros&ioii  that  a 
belief  in  a  spiritual  truth  in  the  world  dejx-nds 
n]]on  a  faith  in  the  exintenoe  of  Mome  Muid  so 
thin  that  you  eanuot  itay  any  thing  dC'fSnite 
about  it.  All  thiM  ia  rank  paganism :  for  it  is 
KDnIogoii;<  to  Uie  views  of  Those  peoples  whose 
gods  arc  conceived  after  the  fashion  of  smoke. 

Joeuu  UoTCE. 


REPOJtT  OF   THE   OBSERVATORY  AT 
llEREM'.   HVSOARY. 

PutULatioatn  det  tulTophytikaliichtn  ohatreolnriums 
sulltre'nyin  Uitgam.  llemiisgngcbon vonEuoKX 
vus  UoTUAHO.  Haft  i.  llertfnT,  1S8<.  104  p., 
6pJ.     4°. 

TiiK  aatTo-physical  observatory  of  llert^ny 
hoa  rec«Dllj  ismed  ita  first  volume-  of  puhlien- 
tionit,  prefaced  by  the  director,  von  Gotharcl, 
with  H  griivvful  tribute  to  hiK  friend,  the  well- 
known  [)r.  von  Konkoly. 

'I'bc  obitervntory  i*  aituuted  on  the  estate  of 
Her^ny,  near  ^teinauiaitgor.  iu  the  «eeteru 
part  of  Iluitguy.  The  main  buildii^  wus 
fiDislied  in  1481,  and  is  of  two  storiea,  with  .i 


tower  for  the  cijuatorinl  at  one  corner :  » 
smaller  building  receives  the  transit  instru- 
ment. The  rooms  are  all  admirably  plnDued 
and  arranged  to  j^ronioto  the  comfort  and 
ciSeieney  of  the  observers.  In  the  upper 
stoiy  we  find  au  office,  a  room  for  the  direct- 
or, and  a  large,  well-appointed  physical  labo- 
ratory. On  the  ground-floor  then'  are,  be- 
sides two  sinallei'  rooina.  a  chemical  laboratory 
fitted  with  many  coiiveuioiiees,  and  a  work- 
shop. Tti«  workshop,  a  feature  In  which  most 
of  our  objii'rvatorii's  are  detlcieiil,  is  supplied 
with  looU  inleiided  not  vn\y  for  malting  minor 
repairs,  but  for  cotisin; cling  uuiuy  valuable 
pieces  of  apparatus ;  and  what  is  even  more 
vaUiahlc.  .is  it  is  umisiial,  the  director  and  hU 
assistants  apjiear  to  he  skilful  mcchaalcs. 

The  principal  instrument  of  the  observatory 
is  a  Newtonian  reflector  by  Browning,  of  t«ii 
and  one-fourth  inches  apeilure,  which  is  pro- 
vided with  a  very  complete  outfit  of  photo- 
graphic and  spectroscopic  acosMsories.  A 
little  [lurtable  transit  uf  about  an  inch  aperture, 
the  objecl-glai'M  of  whieli  is  by  l-'r.iunhofcr,  and 
(he  mounting  by  Itt^ietienhach,  is  nsed  for 
ilelertnining  titne.  There  are  two  ustronomicat 
clciclts  by  Freitiig,  a  set  of  meteorological  in- 
struments, und  .1  large  oolleetiou  of  subsidiatr 
physical  apparatus.  The  library,  though  still 
^rnnll,  is  steadily  increasing. 

The  director  of  the  observatory,  Kiigt-n  von 
Gothard,  is  assisted  by  his  brothers.  Alexander 
and  Stefan  von  Gothard,  and  b>  .Io»ef  Aloluar. 
The  observalious  in  the  present  volume  are. 
for  tlie  most  {>art,  u|Kin  the  sjfeclnt  uf  the  fixed 
stars.  In  ItiKl  and  iHHi  the  apcetia  and 
colors  of  nearly  IhriM;  hundred  flxi-d  stars  were 
cxamiu<^l.  and  the  stan  classiRcd  according 
to  Vogel'styixts.  .SpectiWMMtBOobservatiima, 
and  obseivfttions  of  a  generally  desciiptivc 
nature,  were  also  m.ide  of  Wells's  comet,  the 
great  comet  of  i!*Si,  and  ltaruaT«ra  comet. 
This,  together  with  observations  for  lime,  am) 
the  care  of  the  clocks,  lias  been  llie  din-ctor's 
work.  Alexander  vou  tiothiinl  contributes 
the  physical  observations  uimiu  .Inpiier  and 
Slars,  accompanied  by  twculy-four  well -exe- 
cuted sketclies.  Uiscellaneons  oliservatioua 
Inohide  observations  uf  tlu'  M>lar  eclipse  of 
May  It;.  1S8:!,  and  llie  August  mvteors  of  that 
jcar.  Satisfactory  observations  of  the  transit 
of  Venus  were  not  obtained  on  aceouut  of  nn- 
favoi'jihle  weather. 

hi  the  lypograpliy  of  the  volume,  and  in 
the  care  and  neatness  with  which  the  plates 
are  jirepared  and  bound,  the  j'oung  observatorr 
will  connMire  favorably  with  many  older  iu- 
atituiions. 
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OOVBBNMENT    OBQANIZ&TIOKS. 

Onlogiisl  mmj. 

Work  bi  CaHfonila.  —  Dnriu^  JJarcU.  nUiiy  weatlicr 
Inurfersd  very  imioh  wilii  till!  fl«ld-work  in  Iho 
divblou  uf  tliu  raclflc.  The  itiid;  of  the  EdoxvIIIg 
region,  howcTcr.  wm  et>mpl«M(t  bj  Mr.  Itockvr.  who 
mitdr  two  r.rii>>ii-si«i:Uotii)  of  Ihe  are*  mapped,  uid 
fiulxh^ut  lii*  iiutHH  of  iLii!  siirfu'v-g<»j|(isy. 

Fuai  avvllQUt  tteru  made  of  IhR  Rrdliigton  igiilck- 
BJtvi-r-miiic,  and  iioIg»  of  oTjiem  n\*i>  taken.  Tlie 
flm  half  ot  Ajirll  wa«  very  «l(iriuy,  ren-lerin^  a  camp- 
ing-trip luespnlleiiL  On  tin.-  I.t  ol  the  niunth, 
however,  Mr.  Turner  procccdiul  to  Tn-j  Tlno*,  to 
in«kc  obtervatlon*  on  tlin  8rnTiii«  retmrUil  to  he  Iti 
th*t  nfttjihliorbood  by  AiiliBetl  auil  otiivn.  Betwvru 
th#  llrsl  Mild  th«  niiddlu  o(  Oir  irmnlli,  Mr.  Tiinitr 
occupied  tlie  iniervnii  bi!lwi>pii  thn  ttonni  tn  mnkiiig 
aroconnoisaancROl  thoniKionailJiici'iit  tr)Tr««  I'lrioa. 

About  the  miildk  of  April.  Mr.  I)ei.'kr^r  and  a  purly, 
Incliiiiltig  Mr.  'I'unipr,  proceeded  from  Tro  Pino*  to 
New  Idria,  making  excunioiii  on  both  »idei  of  their 
route,  and  rettcliing  New  IdHa  the  Ul1«i  part  of  cli« 
inonLh.  Mr.  Ilecker  hop(»  lo  complete  the  New 
Id  ta  dislricl  durtii^  Mny-  He  reports  that  the  i;ran- 
iM  b«lweeu  Skd  Fmncisco  «inl  New  Idrin,  ol  whirh 
lhcr«  li  ■  connlclRrablc  amount,  Is,  in  far  lu  ha  hat 
men  It,  of  ontr  chararMir,  and  dop»  not  ditler  from 
that  of  which  the  Kamlloiie  Iilaiid*  arir  cumpoanl. 
It  preseiila  llthcilopically  no  evidence  of  recnnl  origin, 
but  liBi  all  the  appcarnncc  of  annient  graiilcv.  lie 
rcporu,  alio,  the  eiliicr.nee  uf  larK^r  ^fst»  of  bMalt  at 
no  ji^At  dltianco  from  'Vr^a  Piuos,  and  au  iiiipur- 
lAQl  Mva  of  Ihe  laiue  rock  immedlacety  Kiulh-weat 
o(  Panoche  valley.  He  Myi,  alto,  that  Ihe  rnoul  cur- 
»ory  •Ciidy  of  the  pebblea  of  th»  recant  •irfAm-lie'l*, 
and  thi>  «xleii*ivc  Kra^el-ileposita  of  the  arva  pMwd 
tliroagh,  renders  it  evident  liiiit  there  arc  olhcr  Im- 
purUuit  areas  of  baralt.  The  umn  source*  of  Intor- 
niktlon  slsn  prove  tluit  andpA[i4>  ernptloiv*  must  have 
UliMi  plac4i  ahiindariUy,  allliuu)ch  In  his  hasty  triiw 
be  did  not  coDie  acrust  Ilie  rock  in  aitn.  Ue  think* 
that  a  thorough  eintninatioti  of  the  coaat-rnngea 
north  of  New  Idrla  would  show  a  conntderahle  area 
of  andejiltR.  Thn  '^eillnieittary  depotils  noted  were  of 
three  HaaMs:  1'^,  bi^;lily  mL-tMiiorphoM^d  and  (orM- 
timM  contorted  heda,  similar  to  thone  of  Ihn  Clear 
Lake  and  Kiioiville  dlstrlcii;  a=,  lyltiK  iiucoiifiinu- 
ably  npim  the  latter,  connlilerably  tilted,  very  siighlly 
contorlnd,  unaltered  lieds.  mHinly  Mndftonw,  ex> 
ceediii^ly  foniliferoui  in  plnoej.  and  (MMTCspondIng 
to  Whitney's  mlocene;  .1°.  n^stlnjt  □  neon fcirui ably 
cm  these,  attain,  unci  in  pact  ed  cLiiiglonienitM,  viery 
Bllgblly  tilled,  and,  *o  far  as  examined,  without  rom 

In  the  laboraUirj-  at  San  Franclxco,  Dr.  Uelvlllo 
hK>  been  rneBKAd  In  routine  analyses. 

Mr.  Cnrlli  ha*  l»««i  in  Washington  for  some  time, 
revising  proof  of  his  monograph  (No.  ')  on  Ihe  *llT«r- 
bearing  hwddepoalu  at  Bnraica,  Nev.,  which  is  in 
prei*. 


Ur.  Buffmann  flnisbcd  the  corrections  and  addi- 
tions to  Ihe  topographic  work  at  Clear  LaJce  in  .April, 
iLntl  cAily  In  May  reponed  Ht  Wa^hliigUiD,  vben  he 
will  map  the  work  dune  by  Uiin  iu  18SS  in  northern 
California. 

MUfeltanmiiut.  —Nearly  all  tlie  rnck*  collected  by 
Mr.  J.  ,S-  Dlller  in  the  C»*ciu1e  Rang*,  tn  noriheru 
('atlfi-.-niin,  hate  now  lieen  identlQed;  And  tlie  labrl- 
lliiiC  and  cataloguing  of  the  collecliMi,  to  far  a*  tliln 
sections  of  ilie  rocks  have  bci»n  prepared,  b»ve  been 
compleud.  The  h}|ierath«ie  and«altn>  are  found  to 
tw  the  niott  abundant.  Members,  also,  of  a  new 
eroup  ol  rocks  have  been  found,  which  pruiul>«  M 
i>Bof  rspeelitl  InUfresl. — —Mr.  Vnnlilse,  atalstant  to 
rn-t.  R.  1>.  Intng,  iiiaiie,  iu  Maich,  KTCiily-twonew 
ililn  ST^cll-ms  of  rocks:  and  descriptions  w«i«  pfrpared 
uf  forty  of  that  number.  In  April,  Mr.  Newman,  at 
Wuliinglot)^  pr«par«d  f^Ulily  wctions  for  Proftiisor 
Irving,  and  aiso  ot  a  few  lucks  from  the  Cascade 

Ran|:«. Through  the  kindneisot  the  siipfrtn lend- 

ent  of  [lie  N«val  observatory,  Capt,  C.  E,  Dutton  has 
begun  a  study  of  ihe  moon's  tiirface  in  connection 
wriifa  the  study  of  the  volcanic  featuifis  on  the  eartli. 

Mr.  Dlller  hu  prepared  about  a  down  section* 

uf  fulgurite  and  it*  fusion-products,  and  Is  mailing  a 
special  study  ot  them,  with  r«sullsaf  exceeding  In- 

t«T|-*L 

EnglBMra'  BShiwl  of  appllattloii,  VlllsU  Fgint,  N.T. 

Aurora  fcoreoffs.  — ■  The  regular  series  of  wcord*  of 
tlie  displays  of  thn  aurora  horealls,  begun  in  1S70, 
li.u  been  conilnni'il  as  bervloforc.  Three  seutiiiel- 
posU,  wtd»ly  HpHrated  fnjui  <iacli  otlier,  are  guarded 
uiKlilly  by  soldiers  uf  Ihe  UattalioD  ut  vnuineoi's,  spc- 
cinlly  selected  a*  walehincn.  Ei^it  iii«u  are  thus 
j>omi.an«intli  de(alli<d.  Tlirf^e  of  tfaen  nnaiD  OU 
dul]  from  sunset  to  sunriM:.  and  ar«  reqnlrtd  to  re- 
piirt,  when  relieved,  wheliier  they  have  seen  any 
auroral  light  during  the  nlghl,  and.  It  nol,  uLelliRr 
the  sliy  has  been  sufBclently  clear  m  pemiit  any  lo 
b«  risible.  These  records  for  the  iWHt  y«ar  are  prc- 
MiiCei]  Iu  Uie  following  consolidated  table,  whtch, 
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pcinaiilnrlni;  IhedUBcultyof  itlMltlgnUhinii  tho  taiiiti^r 
ilUplaya,  it  K^rded  u  eMKblMiliig  tli«  Inislvionhj 
character  of  Ihc  ncnril  bir  the  general  nccorilnnn.-  bv. 
tWMin  the  llimt  Imlt^cxtcnl  olinonvn.  Ilappcnre, 
Mial,  not  »r  SIG  (nvcirable  iilclic*,  M  sumrM  w«r« 
iifitM;  And,  if  we  may  asMiiiiv  i)M  mmv  ratici  to  ap- 
ply to  tlie  clniidf  iilghu,  about  II  auroral  dUplay* 
occurred  durins  the  tw(\lT4t  nuiiil.bii. 

Tliew;  i)li8*rv.itioB*  wei»  miifcrlikpn  to  throw  llgUl 
U|H>ii  thtr  sui'iiosvd  c'>riiiccl[uri  Iwlu'wii  tin-  iiumln'r 
of  (oUr  Bputf  mid  ilic  fn-'iiii^iiey  nf  aurorua  itnd  ol 
magnetic  iliitiubnnRu.  Thny  Iibvc  now  brnn  cnn- 
llnurd  loDK  choukIi  *•'  &■>'  <nti>f«>i[  to  ih«  following 
•umniary,  i'uiiipi1«d  fruiii  ttiu  niiiiunl  sstruriouiiciil  or- 
ders. It  will  he  noted  thai  then-  it  a  marked  corre- 
tpondpucc  hetncfii  tlin  ffK>r.h«  of  maxEmum  and 
mlnliuiini  aiir>ir»i>,  aod  •>(  niKxImiim  and  mlrilmiini 
■olarBpota,  aa  iiiveri  by  Pruf.  ¥t\Ui>t  Ziirkli;  vlt,,  — 

Epoch  uf  mmthnurn  toUr  tpbt*  .'-.-••  1B70,f 
"  inlntiDum  *'  ",-_.-.,  ISTf.^ 
"         muxlmum     '■       '*•«.... 


Thi!  columti  liead«d  ■  Atiwi|k  nnmlwr  of  tian-ipot* ' 
1»  ilprivL'd  fruui  the  (ibservavion*  of  Pnrf.  D.  I*.  TiM, 
piiblishcj  by  Ihe  U.  S,  nlgnol' office. 
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RECESTP  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


lihuy  iutitnt*. 

Slay  IS.  ~  Dr.  Jamc*  Ilall  gave  n  dineriplion  of 
•ome  forms  of  nawl;  dlicovrmi  fostll  ipongci  of  tlic 
family  of  I>lctTO»|>oii|[ lilac  FoAt^ll  sponge*  tii-gin  In 
ttie  paleuxoje  ruckt.  and  toiiliiiiie  upwards  thn>ugli 
Iha  C€)al-ini-uurea.  Tlic  diviilonn  of  (he  fotiBit 
tpODffM  ara  by  fnun  :  that  Is,  HiniP  had  four  marked 
lOD^IudiiiallJtinsor  rldgi-s;  other*. fight,  and  twrlT«, 
and  Bjxiveii.  Tli*»  iii08t  remarhable  fomi  was  one 
with  ihirty-twii  radiating  Vuku  conrittled  by  concen- 
tric ring!  msriiibtSng  a  ipidor's  web.  Of  this  there 
are  only  two  8]>eclin<>n>  in  Ihi^  wnrld.  ynl  discovered; 
and  thc«e  are  in  Ihc  New- York  stale  inuicnm.  Until 
willilii  a  few  yrara  Ihe  fos-il  BpuiiKCH  bad  been  tiiide- 
wrmineil,  and  inanylind  regarded  them  !i»  the  rem iLins 
of  irw.  TcjEcinblc  (ormi  of  life.  Kiiropn,  up  lo  1(B3, 
liad  prwliu'ed  but  I1ti>  »p(i.'i(i»  of  fossil  sporigi's  of  lh« 
family  Iiiclymjwngiiliic.  Kroni  New-York  slate,  Ppd- 
fMMir  Elall  bns  leeured  ihiriy-flve  sperie*.  Ihl(ty«iie 
of  wbicb  lio  ha>  been  the  ftral  to  discover  nnd  to  dc. 
scribe.  A  notice  of  the  family  IllctyosiwnKl'lae  wad 
read  at  tiiB  nioetliig  of  the  AiuericAii  iu><o<.'lalion  fur 
til*  adf  aneement  of  science,  in  Jdontreal  in  1SS2,  ami 
ptale*  from  tli«  thirty dfl.h  Bvpottat  the  Nrw-Ynrk 
Stale  musenmofiialiiral  history  wcntBxhIblted.  The 
pqier  at  preocnl  iu  preu  f,[iea  detcrlpiluiis  of  tbe 
grasr*  Cyaihopbycua,  Diciyopbytuu  (=:  llydnoeenu 
Cour.  1843),  Ectenodlctya,  Lyriodlelya,  Thnmnodlc- 
lya,  3*bragmodlclya,  Cliodlctya,  rhy80«|Kfiigia,  and 
Uphanlacnia.  wlib  nuroerou*  IllnstraiioiiB, 

Iniuny  of  aatonl  tdtaoa,  PblUJilphia. 
Jfirye.  —  ProfeaaorJoaopliLeldydlrfcWrd  aitratlon 
loaooiMlltlletApS-tromii  which  bnil  recently  been  sub> 
■Dittod  to  bU  esamlnalioii.    Tbey  were  expelled,  after 


the  useof  sanioiiin.  from  a  child  of  three  year*.  TTie 
specitnenn.  consiallnu  uf  a  doxeii  tr^menta,  appear  to 
be  portions  uf  thrire  irorma.  which  prob<ably  r«achird 
a  lengtli  of  from  twelve  to  fltieeu  tocfaeB.  Unfortu- 
nately Oie  Lead  ts  lost.  The  joint*,  or  proglottide*, 
are  Severn!  limes  broader  (ban  long.  Tbe  rsB*  ooc(i< 
py  a  simple  uterus,  detincd  by  tlie  wallf  of  the  Joints, 
and  not  divided  Into  pouches  diverging  laterally  from 
Ihe  main  stem,  ns  In  most  Tacjdae.  A  singular  fea- 
lure  of  the  norm  1b  ihe  Inlerruptloii  of  the  •erles  of 
ripe  joiiii>.  here  unit  iherc,  by  one  or  more  complobsly 
sterile  ones.  The  genvratlve  apcftunn  op«ii  iti  tb« 
usual  way  on  the  Interal  margin  of  oii«  side.  TLie  ma- 
ture e^ict  are  hpheiicnl,  measure  0.<f!2  of  a  millimetre 
dinmeier,  and  contain  fully  doiwltipcd,  sls-boohcd 
embryos,  Wldle  dlSeriDg  greatly  frow  Ihe  ordi- 
nary ta|>e-wonns  Infciling  man,  they  ai>froximat« 
nearly  ihe  <leecrli>lion  of  Taenia  flavopunctaia,  and 
probably  pertain  lo  this  species.  Tfals  has  bmi 
but  once  previously  obMrrreJ,  and  was  described  Iu 
IKW  by  J>r.  Welnland,  from  »peciinen»  in  Ibe  mnae- 
uui  of  Uie  Medical  I  in  prove  in  em  socicly  of  Boaton- 
Thcie  alio  were  dUchar^-ed  by  a  child.  It  Is  probaUa 
that  the  worm  is  more  common  Uiaii  vuDid  be  sup- 
l>08ed  from  tbe  Instances  of  ita  olieerraUun,  ami  has 
perhaps  eecaped  nolk>:  from  lift  small  siie,  and  fnND 
the  general  Ignorauce  uf  Uie  dlMlucUoo,  not  only  of 

thK  but  of  the  ordinary  ipecies  of  tape-wonnt. 

Prof.  J.  T.  Rolhrock  referred  to  lh«  alniclure  of  the 
common  violet,  and  remarked  that  he  bad  obMrved 
Ihat  In  the  Sowor,  Uie  so-called  patli-Snd«rr«,  or  lines 
of  the  petals  leading  to  tbe  ovariee,  are  miicli  mor« 
cotiBpicuous  on  the  lower  and  side  petals  tlian  o«  tiM 
oUiers.  thus  rendering  tlHin  of  mo«t  ma  to  Insects, 
which  arc  suppoaed  to  be  guided  by  Uiem  lo  the  on- 
ries. 


i 
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Jfojr  IS.  —  Profp-uor  Josoplt  LaldytAIHM  *pMl- 
meiu  of  a  curloiii  pnrirlln  [ rrnTltliTmiMm pnrtfinrtilr 
iim),  fonnil  la  iheluu^of  alugi«  nttlMDAke  (Cn>uliu 
iUkin.-ktiti^iM)  troiii  Florida.  Ther  am  cjlliidrickl. 
iucurvFd.  aiiiiiilaliHl.  lars'*sc  at  Ihc  hvail.  tupciiiig 
behind,  bi^coinlng  again  Inrgnr,  jind  rouniM  at  ihe 
end,  nnd  Irrmlnoilng  v*nirally  in  a  tliort,  conical 
point.  Tliey  vary  ft^iru  uiiie  liiiwi  hi  Ibtrtj-one  line* 
in  l«n|tt)i,  anil  fi'tiii  one  and  a  hulf  tu  Ihivi^  liues  In 
width  at  tlie  head.  .Altboiieli  ihcue  ciiriuiiscrvnlur*!*. 
In  Ibvir  rattturn  stage,  %ns  cylindrical,  norm-like,  llmb- 
1r.M  bodiM,  t bey  are  aUl«d,  by  ibeir  structnro  and 
embryunto  [Wfulinrliiei,  to  Ibe  Arachnidn,  or  tpJUert. 
—  Hi.  Edwnnl  Totl*  annolinrrd  the  dUcorefjr  in 
HarTcT'ii  Lnko,  near  Wiifcutbatre,  ol  vn*t  rolonlcaaf 
a  tprciea  ol  the  iieautilul  polyp.  Ciialatvlla.  H«  hB4 
uol  been  able  to  determine  whether  or  not  It  be loDgi 
to  one  of  the  tlirec  descnlied  apeclci  of  the  genu*. 
Tliey  may  prorn  to  be  dlnllnci,  altlionsb  It  la  not 
iRiprobabla  tliAt  all  ibe  »pe(-l«H  may  b«reatt«r  Ihi  cnti' 
■Id«re<t  M  one.  The  viwcinicnt  uerc  colleeted  tf>m 
Ihe  Miioolli,  iocllued  Hirfoee  ol  logi,  and  from  Iha 
brMicbci  and  twig*  of  aiibmcrEird  ircc*.  Colonies 
bad  «lncc  l»«nn  forntPd  on  the  *lde«  of  a  eollectlitg- 
J4r,  «a«h  alaioblaal  having  developed  into  trum  three 
(O  edglil  |>ol7pi.  Tho  colonies  are  noi  eireular,  but 
haTC  A  penUIeiil  apprmlage  n  hlch  eontalns  none  of 
tbc  polypllemii*  c^IU.  ^iifipcisiri);  Ihe  form  to  lie  new, 
tie  pi-otHitied  fur  it  Ibe  iiiiitie  Criilalclla  lactislria. 

OsInaJo  KiniitKio  KeMy- 
Maii  S.  —  Mann.  \r.  F.  IllUebrnnd  and  Richard 
Pearce  made  a  prpllinlnary  romniiinicatlon  In  regard 
to  an  intertsliiis  group  of  nilrienils  recently  fouud  in 
Utah,  tome  of  them  being  new  to  ihe  United  Stales. 
The  luinemU  fnund  arc,  enargitc  and  tbetccondarj 
faydroun  iir>cninte»,  ollvimiip,  and  conlchnlclto  (Dana'a 
Sjatctn  of  mln-,  p.  000),  with  two  amorphou*  tub- 
■tanOM  corrHpoudliig,  apparently,  to  pitlicile  and 
Cbeneriijte.  Tlie  olirenite  occun  In  ■moll,  diMinct 
ctyilala;  tlw  conlchatcll^i,  in  form  almllar  to  that  from 
th«  only  Incatliy  prpTlon»ly  hnown.  In  Spain,  whito 
!t«  clieiulcaJ  coinputiiioii  is  also  rejy  near  lu  thai  uf 
the  original  mineral,  a  amall  amount  at  copper  bring 
replaced  by  xloc.  Jarniite,  liiricllc,  and  one  or  tvn 
as  yet  untie  Term  iced  specka,  ooour  tpwingly  wlib  the 
above.  Mr.  Peart^e  alio  exhfbllcd  pmudo-inalBchlle 
wuociated  wltli  bubnerito  from  near  PhllllpiburK.  In 
Uonlana. 

Sscnly  af  iita  of  t1i<  MaHisbiuatli  iuticiii*  of  leohnoltg;. 
April  it.  —  Prof.  Charles  R,  Cr<»S9  tare  a  lecture 
on  ■  Tlie  determiiiatlon,  history,  and  pivtent  sland- 
ardii  of  laudcal  pitch.'  .\ftr.r  referring  to  ibf  uic 
of  iIm!  conomMar  for  detemilBlnx  tbB  relative  Dum- 
ber of  vihralioiM  of  any  tiro  uol«*,  Profeaior  CnMe 
gave  a  deicripllon  of  llio  methods  of  determining 
Ihe  absolute  number  ot  vlbratloni  of  any  (nrk,  glv- 
InR  an  accnnnt  of  Kunlji'ii  rciwarches  (Anifr.Jiium, 
etoloyjf,  Uclober,  \es)],  and  eiplaiuing  the  use  of 
Scheibler's  loncmeler.  The  only  good  lUndard  wai 
sialnl  to  b«  Ibc  tuning-fork,  which  var^R*  It*  rate  IcM 
than  ((Atn  perdnp*'  (Centltpnde)  ol  cfaaii|^  in  (em- 
panunre;  while  tin  orciui-pi|ie  and  the  oboe,  «otii«- 


times  uM>d  m  ttMidard*.  vaty  much  iboi«  wI  th  diangM 
of  lemporalurr.  Tho  hletixry  of  pticb  was  dltcOMed, 
and  table*  jclfenahovlnc  th*  change  in  the  aiandajdi 
from  lime  to  lime.  The  principal  change  had  been 
a  gwlual  riae  of  the  standard.  Some  meaiurrmenia 
made  by  Profoawr  Cr«iu  In  I860  had  giv^n  rcRiitta,  at 
which  ibe  loUowlD^  la  an  abitrMt :  — 


Rlichlfi«pr'ofOilBk*rlat's*MnAa(d 

lUnDd  In  ttunllu,  l^reneli  plloh      ....... 

Hook  a  UntUntis.ald  flslorfaa-plteb 

Oqcui  In  (OibrIi  vt  InioMculili'  CViDHptlan.  BoflUB 

CbiclwrlngVMMidardfork 

Vtelih  AiDtfrieui  ure«ri  cuiopaoy    ....... 

New  KniflkBit  urtan  compuiy   .....-■, 

H.  F.  Mlll»r  lilatin. 

Buok  *  ilaiUDKi'  (Unilard 

Wetwr  pluuM - 

ThnmuV  (illilh,  UTV 

Uuaic-IIalJ  <T(«I ■ 

8lctDwaj^B  jfktrh  •.,....,•'*'- 
IllvtH-iXfoyorkplMk 


Kumbm-Bf 


TIm  aUndard  u*cd  by  the  Boston  tympbony  orcbea- 
lr»  in  lEK-^waaan  A-forkof  ♦iSdoublovibrallon*; 
lh»l  u»cd  in  1KSS*1  w«»a French  A <•(  *»vibrallon». 
The  Wandard  French  pitch  of  the  NeB-KnglwJ  wn- 
eervMory  ol  inunic  fi  a  middle  C,  a  tnit  »lxlli  below 
the  normal  A,  hence  of  Ml  vibiallon*.  Owinil  i«  ibo 
difference  bcm»eu  Ibo  true  and  tempered  sixth*, 
Iho  C-(ork  ntcd  "ith  the orcbviln  whlcb.tiw  A  lor  il» 
standard  doe*  not  agree  ■iUi  lbl»,  Chickering  and 
Miller  have  had  C  alandord  forkii  nuwlo  which  ar«  a 
tnnpfTfd  aixth  below  tli»  French  A,  makiD):  2ie,7 
vibration*,  and  which  could  Ihrrefore  lie  u»rd  with 
Iho  orcbeilra  ulilch  ha»  A  tor  a  Rlandanl.  Thoma*'* 
pnucnt  pitch  is  an  A  a  lillle  *b«nwf  '^*"  ''"= 
French  A.  Comparing  Iho  blgbett  New-Tork  pitch 
given  above  with  llie  nlandanl  In  Ilaiidel'*  lime, 
when  the  Cfork  had  240.6  vlb»llt>n«,  the  difllcully 

of  ainglng  »omc  old  uiinlc  i*  readily  understood, 

Mr.  A.  P.  Browne  cx|>laiued  the  Deerfool  wtfety  milk- 
can,  by  which  the  Introduction  of  any  iHlulicriUlng 
•nb*tance  Into  Uif  can  U  rendarei!  Imposaiblo,  while 
lb«  thorough  mlalng  ul  Uie  milk  uiid  cr«am  U  Inaurvd 
eve^  tlDio  any  milk  is  drawn  out. 


NOTES  ASD  NEWS. 

SavKHAI,  member!'  of  tli*  Sew- York  lejEislalure, 
from  the  WMtcrn  part  ot  the  *taie,  a  year  ago  called 
Iba  atlMitlon  of  their  ilato  boani  of  health  li>  Ihu 
neoesnity  of  draining  certain  large,  swarapy,  and  miu- 
mallc  lands  thai  lie  in  a  tb^iilow  trough  on  tli*  back 
of  ilie  liarri  Nl^ara  limeMonu  betucen  Itocberter  and 
NiHgara.  In  T«»pon*o  to  Iholr  memorial,  Mr.  Uardl- 
ncr,  director  of  the  slate  «UTT*y,  wm  t«que*ted  by 
tho  board  of  health  to  make  aa  •ocura.U  tapugraph- 
IcKl  map  of  ih*  dIMrlct,  and  lo  repoti  Dpon  a  plan 
by  wbi«h  ii  eouy  be  drained;  aitd  MMrdingly  *(■'• 
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VByi  were  actirel;  carried  on  ImC  >umro«r,  with  it 
naull  iiow  prctciilcii  In  Mr  nanllnor'*  'Rf:poiInt> 
l)ic  dniiiAg*  at  III*  ToTiawaiiila  uid  Oolt-Orchnttt 
Swainpi.'  Ill  ilie  fourib  anuaiil  report  ui  Ui«  lioiiFtl  of 
hcnlili,  jusi  issued.  Tht  two  swninpi  ■«  connccied, 
tiui  "nty  llic  Inilcr  or  caiiwanl  orip  wiw  IhoroURlily 
L-xamiiinl.  Ii  U  lonK  .iiid  narrow,  with  irrvjculsr 
marKliiii,  coTeriu)E  aii  amt  of  Iweiiiy-thrvu  ibciuauiil 
acTi'*.  Allliou^Ii  ocnrly  level,  It  bat  ■  ■utDcirnt  slope 
tor  illainagi!  (mm  tli«  »ide*  lowardu  Uir  nilddln.  anil 
Xrom  cDiii  lo  vr4(  following  i^e  creek,  wbidi  loAvea 
It  al  IhR  u'l^Meni  enil:  bul.  ou  occouiilol  tlie  retUt- 
a]ic«  Hi  tli«  kftrd  Univ-ilonc  over  wlilcb  ihc  outlet 
flow*,  illustniled,  a*ynt,toculapaMiAgnilcopRDoiigh 
to  dry  the  ground,  or  wide  enougb  lu  dierbanta  tbe 
>prlii|{  ralni  and  meitiug  idow.  T1i«  report  euiitain* 
raliulile  itiBcUMloDS  i)(  Uic  nuDtall  ot  weatvni  Ni-w 
Yoiik,  of  the  ratio  bclwntn  ra1nr>II  and  ilr*duii-dls- 
cbargu  (token  larttely  friiiu  ibe  inralnable  rni<nii»  on 
the  Cochltnate  am)  Sudbury  uairr~*uppli««  fur  Bo»- 
tttn),  Biid  ot  t]i«  proper  lir.c  and  »!opc  for  diBctiajgo- 
chauiivln:  it  1*  acrniiipniiicil  by  niapt  niiil  aecllon*. 
It  lt.-gl>latDn  In  bl.ber  tlate*,  oouienipIatSiiK  Uift  ad- 
vlnnblJiiy  i>f  Mtaldlnbiiiic  a  nurrey  ul  ilirir  domnliu, 
would  ezHtuinc  ji,  3  ot  tldi  report.  Ibcy  would  find 
tli«  encininiKlng  •latrniciit  tbat  It  1*  "uecf^dary  to 
•ecurc,  ai  a  bails  [<>r  any  3de<)<iale  plant  and  prupu- 
siiloiu  for  (uccesiful  draiuage,  on  aeottrate  topo- 
ffrapMcal  map." 

—  Tho  oTgniiitalloii  of  tbe  Yal«  college  observalorr 
l>nowpn>cw<.'diagqui«ily.  The  control  of  thr  ubier- 
vatory  will  come  dirfictty  nnilrr  tlia  corporation,  th« 
old  board  ot  managers  belti^  aliollsbcd.  Tbu  biir««UR 
of  horology  and  tbcriiiomeiry.  on  account  ot  Llieir 
nutslde  relatioua,  will  be  placed  on  a  biiilnesi  basii. 

—  Till!  Ami-HcHii  liiHIIiuiv  iif  electrical  englneera, 
rerciirly  urifauUed  in  Xew  York,  conalits  ot  ni«n- 
bern,  bt'uorary  niember*,  and  niuocl.iIM.  Memberi 
and  b(>llornl7  mirnibem  am  pixifcMlunal  elrclrlclann 
and  eleetrical  niiniix^rs.  As^dciaies  iiicJixIe  ppr- 
■out  practically  enj;a^-d  in  el«cU'ical  eiilurtirlses, 
and  all  luliablu  peiwMi*  deslmux  of  lieing  connected 
with  the  lnilitut«.  AU  inrmb«r»  and  aMocintei  are 
Cjuatly  enlltlcil  to  Ibe  prlTllegMoI  membertfalp. 

At  tb«  iiieelius,  May  13.  otHcen  were  vl«Ct«(l  as 
fnltuui:  pivttldcnt.  Nori'in  Green :  vleo.presldeiiis.  A. 
Gralioni  B*ll.  Charles  T.  Cn<»«,  Tbomju  A.  Mliiiii, 
George  A.  ItaaillKiti,  (.'bftrl^x  II.  Eltuklns,  Fmnk  ■•. 
I'ljpit'.  iiiaiia(;«ra,  Cliarle*  F.  Brush.  Williaui  11.  £ck- 
ert,  Stephen  D.  Field.  Klisha  Gray.  Edwtn  J.  lloiu- 
Uin.  G.  I..  FlilUiig*,  Frank  W.  Jonm,  Gnirgn  B. 
Prescoit,  W.  W.  Smith,  W.  V.  Trowbridge,  Theodor* 
N.   Vail,   Kdward   Wmimi;  treasurer,   Rowland   B. 

Haiard;  •ecreui?,  Natlianlel  S.  Keith. A  lotHtr 

WW  r«ad  from  C.  J.  Klntncr,  of  the  patent  otflen, 
deprcMIIng  Ihn  larx^  ■urplim  tunieil  Itito  the  U.  S. 
Iraasury  «Nch  year  by  the  office,  specially  in  riew  of 
tlw  prtsi  of  new  Inrentioni.  which,  In  tlie  cleetrlcal 

deparlinent,  am  now  four  moiilhs  behind. K«o- 

Inilmi*  were  passed,  plcd^in^  the  influence  of  ih«  in- 
stitute •'  lo  prevent  any  mtrielion  of  the  rights  and 
privilegn  of  InTcnlors,  ai  they  now  i^nlii  under  the 
lawf,   and  thai  the  InaiiiQtit  of  clerirU-al  cnjlnrnt 


csmcitiy  il««ir«*  the  jMussige  of  Senator  Plait's  blD, 
or  Its  rqukalcbl,  hi  order  Ibat  the  work  of  Ibe  pslCBt' 
office  may  l>p  put  on  a  more  ofllclcRt  (ootlng."  ^— 
Ur.  Isaac  Trumbo  ot  San  Frwiclsco  made  •ome  re- 
luuika  on  the  atsile  of  electric  Qgliting  on  tb*  PacUfe 
slupi-,  and  slated  that  be  hftd  been  inveetigatlcv 
lariniK  systems  ot  llgbltnic  for  nso  In  the  weat. 

—  The  tixicentb  anil  MTenteeiitli  niiuual  T«porU  of 
the  Inisteea  of  the  Pettbody  mnwum  have  Just  been 
piiblUhed  tn  one  volume.  Tb*  cumtor.  Prof.  Fred. 
W.  Pntaam,  ifirt»  Uie  r«ei)1t«  of  lit*  Imponant  dto< 
oorerlcd,  nuHle  in  1883  and  18S3,  in  certain  mounds 
in  Uadisonville,  in  tlie  Little  Uiami  xalley,  Otilo,  at 
w«-ll  a<  of  tlie  exploration*  of  othon  In  Tcnn«a»M 
and  Wisconsin,  and  of  shell-heaps  upon  tlic  iMut  of 
Maine.  The  MadiionHlle  mounds  have  dktdoaod 
tlie  inlerating  fact,  that  tbclr  builders  made  tiM  to  a 
limited  extent  of  meteoric  Iron  tor  tbe  manufacture 
of  orrianMiitt,  a»  is  |itov«d  by  tlie  eareful  aiialyili 
given  by  Dr.  Kinnicuit.  Ol  even  jiresiler  hiteiesi  I* 
tlie  dlscoi-ery  of  n  setics  of  plli,  provided  with  flues, 
whicli  appear  lo  hav«  been  employed  for  the  purposes 
of  cremation,  although  MiM  Fletcher  liaa  suKgiuIed 
the  possibility  Ihal  tliey  were  caches  tor  ttotini 
raluables,  which  couM  be  bunied  when  liable  to  be 
eaptarod  bjrenetntes.  Ur.  Putnam  makes  ati  altooM 
pMttonate  appeal  to  the  pslriotlim  of  the  American 
people  for  the  preservation  of  the  ttior^  Important 
the  fwl-dlmppearing  relies  of  the  remote  past  of  Ibdt. 
cixiniry.  These  rejMirl.s  arc  enriched  by  tire  idi 
Talnablo  papers  by  MIbs  AIIcl'  Fletcher,  )(iv!R|i  cote-' 
plete  and  herctofDre  unknown  liifurinatioii  in  ivpkrd 
lotlie  religious  belief  and  Uie  eerenionlalobserranoM 
of  dltTorcnt  Indian  Iribm.  Mr.  Carr  haa  added  an 
oxbaustlve  exiuulnuiiun  of  the  social  and  polttleal 
potJtioi]  uf  M'oTuun  among  the  Iroquois,  «ataMialiEu( 
[ncontestnbly  thi^  p re |>on derating  Inflaetiee  wielded 
by  her.  There  in  also  a  thoroughly  Klenllflc  stndy 
by  MIsa  Sludley.  with  complete  tsJilee  of  measure- 
uienT*.  of  the  onieolugy  of  human  remains  brou^t 
by  Dr.  Palmer  from  four  care*  In  Coahulla,  Mex. 
Lastly,  Dr.  llsrrett  has  cWeti  interntlng  notes  of  bis 
observations  uf  numeruui  instances  of  dental  diaeasa 
occurring  In  ancient  cronin  of  the  e»I«i^»«  collec-j 
tlout  of  (he  museum.  We  regret  that  wc  have 
space  to  give  siicli  an  account  a*  lliey  merit,  of  tbi 
reports,  which  equal,  it  they  do  not  surpasa,  in 
(■ortniice,  any  of  the  valuable  contributions  wbleb 
}Ir.  Puinam  has  made  lo  our  knowledge  ot  American 
an  tic|  [lilies. 

—  The  summer  conne  In  botany,  from  July  1  W 
Aug.  Ifl,  at  the  botanic  ganlnn  of  llarrmnl  unlrersdly, 
Cambridge,  Mass.,  will  be  f[tv<o  by  PrufnMor  Tte- 
leMe,  ot  Ibe  Unlventty  of  Wlsconitii.  Tills  coiuf* 
of  lectares  is  designed  to  present.  In  a  fainlli^ir  wtiy, 
the  mnre  Impoiianl  principles  of  holany  of  dowertqt 
planls.  The  eletneuls  of  mor|iliolaKy,  mletiMCopk 
analoniy.  and  physiology  of  plants  will  be  iltnstnUsl 
In  tbe  lectuie-niom  by  Iking  tpecimeoa.  by  denrnD- 
tlratlona  and  experiments.  Laborator;  wocki>f  t«0 
kinds  will  b«  puDTlded,  —  1°.  for  b(«lniM)rs;  2°.  « 
courte  of  laboratory  practioe  for  advanoed  ttudenls, 
comprlalnc  demonsirallons  tn  microscopic  anatoMj 
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tad  deTelopmetit,  ip^clsl  AUentton  bcins  glvvn  to 
the  etiuly  of  rrypto^m*.  Tbv  hct  for  lectures  «ad 
Ubontory  piuetkR  will  hn  inpiiiy-flvR  dollnra.  Ap- 
pllckllont  for  pliici'->  In  tli«  InboraMvIm  diould  be 
Diad9  Ui  Prof.  G.  L.  Oooilale,  CmnhriilgD,  before 
July«. 

—  Old  Providence  liluiil.  recenlly  vi»ited  by  the 
U.  S.  fiih-coinmlHloii  xl«>iner  Alhntrou.  witi  In  old 
■iRi?*  th«  favorll*  rMonof  buccanrt^ra;  and  ihe  ruln» 
of  tlH-ir  tortiScaUouB,  «v«ii  miiu«  of  Ihrir  sii«i<^nt 
anDDii.  xn  atill  Ui  b«  (Mn.  A  glance  at  Ibi-  l>«iuii- 
ful  lillle  harbor  of  Cuollnn  and  lu  •urruumllng* 
ravRftl*  tlia  wisdran  of  tia  wlecllon  a*  a  r«ndi>iToiM 
tiy  lli«  lawlcM  frMbooten.  TIip  iilniid  in  viitir^ly 
sum>uiid«il  by  daiigoroui  re«f».  tbe  cntfancf  to  the 
luu-bor  hulas  txntrovi,  tninowhat  tortiioun,  and  is>in- 
maiidcil  by  tbclr  b.illnrloi  on  ahon>-  Ainplf  mippllei 
of  wood,  water,  frosli  aieals,  fruit,  ami  vegotabl«a, 
coulj  he  procured  from  tlic  liihabltaiili.  with  whom 
Ihcy  Riadr  It  a  point  lo  Iw  "on  friendly  tcrmi.  Iti 
location  ii«iir  lo,  but  oiitnlde.  ilie  ttt>al  n>ai«M  of  ram- 
mi-rc«.  made  U  iiarlictilarly  valuable  for  tlieir  pur- 
poics. 

The  laland  bnlong*  to  tbn  Pnltcd  State*  of  Colom- 
bia, and  has  a  population  of  abrnil  vlght  hntidrvd, 
tbe  Indian  blond  predoni In-line;  bnl  tL«r«  i*  a  latfc 
African  eli'iucnl-  The  EngllBli  laiit^in^  U  iiniver- 
tall;  qmken,  and  tb«  rro(«aUint  rcllElnii  U  tbc  only 
ODAprofnntid  by  ibn  people.  School*  arc  mainialxxd, 
and  it  Is  ili«  exeeptiu'i  wlieo  a  tiariTC  it  suable  to  r«ul 
and  write.  The  cllmair  durins  th«  dry  aeaaon,  from 
.Vovnmbcr  lo  May,  1*  tempered  by  I  be  trMli<^wlnda, 
whi«'li  blow  constantly,  and  I*  probably  iinescelted 
by  that  of  any  lilaiid  in  Die  West  [nd<«9.  Ttierc  Ii 
no  phyiicUn  on  the  liUnd.  nnd  tlie  livck  of  propvf 
■Dcdlcal  aticndoncA  rauties  srrjti  >utlerln|{  aiii'>iit[  Ihe 
Inliabltani*.  Dr.  Hefodon  bad  it  room  lilted  upon 
alwre.  and  Sare  hii  whole  time  to  the  tick  who  came 
or  were  brought  tu  hira,  tlic  «hip  furitUbiiig  *uch 
iBodleinei  ft«  could  be  ipamL 

As  toon  as  they  aocb'irnil,  an  officer  was  sent  on 
tliore  to  call  on  the  magistnile.  and  to  infonn  hlio  of 
the  roiniJuo  of  the  Albatros*.  [le  receked  the  oHlcvr 
Tcrjr  cordially,  and  offered  every  atslsLancn  In  his 
power.  Th«  nalnrallais  comnmnceil  wtirk  at  oiuw, 
and  succeeded  lu  making  a  very  creditable  collection- 
A  lar^  rariety  of  fish  wis  procured  for  ipecltnea*, 
and  an  ample  supply  (or  offlccrs  and  crew  wai  caught 
wiib  ibe  seine.  Kmh  Ifcf.  ponltry.  sweet- potaMW, 
yaini.  Mid  fruit  were  plentiful  at  fair  prices.  Tor- 
toive-abell  nnd  cocoiinuts  are  article*  of  export. 

—  The  Gennan  foreign  offlce  ineanii  to  »end  a  com- 
nlMloDcr  to  the  west  coast  of  Africa,  on  whose  r»- 
pori  It  will  dopend  whether  a  Gennan  man-of-war 
■ball  be  etalloiied  in  those  waters,  or  doL  Dr.  Nach- 
tigall.  the  German  tronsal  la  Tunis,  liai  been  In- 
traaiod  vlih  this  mission.  He  will  txi  accompanied 
by  Dr.  Buchaer,  the  explorer,  arid  \iy  a  mefober  of 
tl;«  Oenuao  eiubasay  iu  Lomlun  The  gunboat  Hfiwe 
has  beeu  sent  there  to  supersede  Ibo  correltr  Sopble. 

—The  Gennan  gorenimeiil  lias  awarded  1^,000 


marks  to  Dr.  Eocb  for  lii*  t«rvtc«»  on  tlie  Inter* 
luillonai  cholera  couimUaion. 

—  The  German  Iron  and  steel  UidsBttT  eocleiy  ts 
publUblng  an  Illustr4l«d  work  on  the  ase*  of  iron 
and  stool  In  the  bDlldlng-trade.  giving  full  dlroctlons 
for  auy  workman  to  apply  for  hiniself.  Th«  ezpe^sM 
will  ainotiot  to  £l,T&0.  and  the  laembets  of  the  socl- 
eiy  call  upon  all  Interested  In  the  En>u-trade  to  coi>- 
Iribnto  towards  them. 

—  From  A'lifMrn  we  learn  that  the  electrical  con- 
gm*  of  tSSI  adjMirDed,  after  d«cldlnj[  on  tbe  stand- 
ard value  of  the  ohm  as  satisfactorily  as  may  be  at 
prr«Rnt.  It  muit,  however,  be  coiuiileted  as  little 
rborlot  dlaappolntlnji,  that  no  better  ainndord  of  llgbl 
could  be  Mic)t*aie>l  than  that  miltled  from  a  sijuare 
centfmelre  of  platinum  at  the  teniperalure  tit  fusion; 
and  lu  reqneMlng  that  "  the  results  of  obseriatlon* 
(of  (tarth-cnrrenu)  collected  by  the  various  ailmin- 
Utraltons  be  sent  each  tear  to  tbn  Inlemailonsl 
bureau  of  telegraph  ad  minimi  ration  at  Bvnie,''  tile 
eniiimittce  simply  staled  that  they  bad  nothing  to 
report.  M.  Mascart  ipwuped  tli«  results  of  ohm  dc- 
lennination  In  the  following  uMfuI  tablo:— 


Mrthoda. 


I.  B.  A.  .    .    .    . 

1.  Wsbtr  (L j  .   . 

S.  Krebbeir   .    ■ 

1.      

>L       

0,  t^rrm     .    .    . 

T.  VrctKiaL].    . 

1.  Itral   .   ,   .   . 


BipcrlnwnKe*. 


Oviunnof 
I  avrcery  In 
I  watlmMSS. 


Brtllab  AanclsUun  . 

Kiylvlgh-Aolianse  , 

K*>Msb(IS«}   .  , 

n.  W.brr    .    .    .  , 

KohlnuH-h .    .    .  . 

Wttilrnjjun     ,    ,  . 

Mucart  .    .    .    .  . 

F.  Wibfir     .    .    .  . 

Itnvlsnd.    .    .   ,  I 

OlutbnM)k.    .   .  , 

Uiucan  .    .    .    .  . 

KAIll   .    .    ,    .   i  , 

Vt.  Wthet  .    ,    .  „ 

f  l^mi  (Hm)  .    .  I 

!  ILi}lvl(h .    .   .    ,  . 

I  Lrni    ....    1 

I  Larui  (mead]  . 

I  liurii 

1  Pr.  W.t«r  .    .    . 

IWIW 

(.Bsllls 

J«td* 


1M.W 

t«s.m 

IM.IS 

lout 

10«J« 

i«e.a3 

IM.TS 
IM.tV 

io5.efl 

100.33 

lul.lo 
lOS.W 
1M.13 

ioa.19 

IM.4S 

lat.w 
tw.«t 


From  this  U  appean  that  the  (Htnrt*  obtalnetl  bf 
thtj  different  methods  were— 

UA loasi 

W*b(r>(l.) 10t.1l 

KlnATion loua 

iMmi 10*^1* 

Wftwr'*  m.) iom: 

Jnllt* lot.a 

th«  mean  of  which  was  liifl.US;  but  100  was  taken  u 
a  round  B^re.  aiilHcientty  near  Ihe  truth  for  all  prac- 
tical and  uwful  purposes:  hence  the  cungre«s  de- 
cided Iliat  "  the  legal  ohm  ihould  be  the  rvilstance 
of  a  column  of  mercury  of  one  s<|uarc  tnltllmMn 
section,  and  of  100  cm.  of  leoKlh  at  the  tentperalare 
of  frecxing." 

—  Anoing  thos«  panted  prliea  Ibis  year  tty  the 
French  academy  were,  in  geometry,  Rmile  barbier; 
In  mechanics.  Marcel  Dctprez;  for  hi*  experiments 
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oil  dedric  tnwinlMiori  of  power,  iu  utmnomy, 
BouquM  ds  U  Brye,  da  BcriiinllfiTo,  Cnuixollft- 
SeiMUll,  Fleurlols,  Batt,  Pcrrotln.  Bnsaol,  Bigour 
dau,  snil  C»lliuidreau.  fvt  ilieir  olwervsiioni  of  ilio 
tniiiil  u(  V«nui  ill  ISS3;  SlHpliiiii,  Ibe  Vnlly  pHxc; 
In  plifiics.  Hciirl  Uecqucrel;  Iu  clicinlitry,  Ktunl 
•nil  1>.  C*itlei«l>  (or  Ul«  rcionrciiv*  un  ttic  il<)utir>c- 
ol  ffUW; '»  geoiogyt  (VmannRi  for  IiIk  work  uu  llic 
bulii  u(  ibc  Rboue,  auil  I'l^ruii  fur  bU  accuunl  o( 
lUu  guuluicy  ■>'  Atgvria;  iu  boiEuiy.  Juoiiiite  ChMlii 
fur  111!  itudlM  »t  tilchlnn,  uitd  G.  Uounier,  L.  MftU- 
giu.  KIHn,  Cli,  M.ijruicr,  CosuinUii;  Iu  |ibyi>iolog)r, 
fdul  R(!2ii«rJ.  ftuU  lJalbi;uii ;  iu  ueroiiauitei,  Guton 
TixMutller.  Uurn;  da  Bruignae,  knil  V.  'l'»tlii. 

— TiiR  foUuwtii;;  retoliUiou*  wer«  puMsd  at  tbo 
OruiiLologlciil  consrcB*  of  ViiinnA  :  l".  Tba  eUaa«, 
eaplurtt.  ami  trivii!  uf  bird*  nl  pouago  na<l  lUuir  egg» 
slioiild  bv  fiirLii-J-lvii  iliirliiji  ihu  souuiii]  half  of  iLe 
vriilUT  nn<]  In  Uie  ^|l^inl:  ;  i'.  Ail  wkolciale  cnptilK 
o(  birtlx  ul  pit«>djcT.  and  tra<lu  in  Ihciu,  lUioiiJiI  be  {^r- 
blilduQ,  eKc-.-(>I  Jiirlns  tlic  huiiUnti-waaou. 

Dr.  Karl  Kti«9  u(  Uerliu  ruc«iv«a  Ui«  liighot  bonor 
Jlpiuma  »f  Ibc  voiigrvss,  for  his  worki  on  blnl-k«ep- 
Injj,  fannrici,  p;irrol»,  and  liij  joLirnal  calieii  lim 
ytiitltereU  toortj, 

—  ParU  xitI.  and  utvlL  of  BilWchli'a  'Protojeoa* 
liave  juii  appearvd,  and  nMrly  coDipl«[«  tlia  Pla^l- 
taia.  Kimt'i  iinsatUfaotorr  claMlficatlon  ts  tec  aalde 
(or  a  uew  ami  mora  aclentlSc  *y»i.ciii.  Nearly  tn-o 
bundnd  «po<:iet  are  known,  dividoil  into  a  hundn^d 
aiid  Un  gcneni.  liiitNobli  roducM  (lie  iiumborof  |teu- 
cra.  wlilch  might  ollierwi^ie  loun  excrgiI  the  apeciea, 
and  (■sUbllilin)'  the  folJowtng  iiib-ordora  :  Uunadlna, 
Eniclciioidluii.  flulAh^niiKtlsoda,  and  Isomaatlgoda. 
Althnncb  the  work  was  vrljtiually  plonnixl  to  be  com- 
plete Id  flti«en  patis.  aitd  tBeuiy-tcTirn  Iiave  atraady 
nppeariHl,  Hi*  Infusoria,  and  ihn  gnneral  eiiaptor  on 
t-be  ProtOKoa,  are  fillll  to  come. 

—  The  tUwitrlrtt  triluni)  tUittt  lliat  Ihn  rnci>t>iiiieu- 
datluu*  of  the  (iermnn  cholera  commliMilou  are  bvini; 
put  Iu  force  at  IlydiTabnd.  cipnclally  wlih  ri.-fvrcnc« 
to  the  water-aupjily ;  the  reform  being  hniton«d  by 
the  yoiii.g  Kimtu  tiaiin^  an  Mitack  of  cholera. 

—  The  deiitU  uf  Dr.  Vmi\  PruEfiS.  ibe  celcbraled  AJ- 
rican  traveller,  U  a  low  to  the  Uerinan-Alrl<.-»n  explo- 
ration tocl«ty.  Ho  itaned  (ram  Loanda  with  LIvuI. 
Wl»roa&ii;  tnim  Nyangure,  on  ibe  Kuugo.  h«  re- 
lumed, lendiujC  b(i  coniponiuu  to  Zuiiibar;  Troui 
Luanda  be  ineant  to  atart  on  (reili  exploratloiii,  but 
died. 

—The  la»t  (llfUi)  report  of  the  Archapolojiical  in- 
U](uie  of  America  I*  principally  occup|i?d  niib  an 
aceuuut  of  the  i^xploraiioiia,  carried  on  for  UiesocleC)' 
Lait  year  by  Mr.  Ilnndcllcr,  in  New  Mexico  uiit  Arl- 
iMia.  AnMcallenimapllliuiratMhianiriiiuiiToatee; 
and.  In  an  eKt«iid«d  r«porl,  be  tilvei  ihe  concluslaiii* 
he  IiM  drawn  mainly  (rvin  his  archilci<lural  iludiM, 
of  the  dlffcrvnl  rulua  lUTMtlgAled.  Uu  (iudi  a  Hell- 
definctl  aystcRi  of  srowth  from  the  teiuponuy  Indian 
loilfc,  to  the  mauy-«(i>ri«d  pueblo  building;,  wlildi 
dearly  doea  nut  owe  il«  origin  to  any  oxMmal  Influ- 


Mioe.    llr.  BandeU«r  It  now  In  the  mountaiua 
norlh«n)  M«xtco,  M«)clrij[  for  ir.ien  of  any  poaaibli 
cuiinectlon    between   the  aiioleut  Pueblo*  amI   tli4 
.\iico!i;  and  it  1*  announced  that  tlic  n-pori  of  Iiit 
Important  sliidlri  in  Mexico,  In  O^i,  at  Cholula  and 
al  Miila.  ii>  nearly  ready  (or  publ  leal  Ion. 

Of  the  work  iti  classical  archeology,  carried  on  by 
the  initilute.  an  account  !■  glrcn  of  the  conclitilea 
of  UiR  explorations  al  .Vnot,  In  Aula  Minor,  owing  to 
tlie  «itplratlon  of  the  three  yean'  tlmian  granted  (or 
thai  purpose.  The  luain  eKuru  of  the  past  year  hara 
been  expended  upuu  the  Agora  and  tlut  N«cro|ioUa. 
A  fnirdiviilon  of  the  objeets  rllitcriverril  wju  arranged 
with  the  agent  of  the  Turklih  Koteinmvnt ;  and  (wo 
ftiiebaH-relJelt  from  the  lent jiIt  uf  Athena,  the  hunuji- 
leg^  centaurs  and  the  berajilk  tphlnxe*,  hare  been 
rncclvcd  by  the  Muieuin  of  line  ana  In  liuatun.  Mr. 
Clarke  tR  now  III  London,  pmparlne  a  cuuipletc  rejion 
uf  the  explorailoni.  The  total  coel  u(  ihU  cxp«4liiuD, 
BO  iiupL>rtiuit  for  the  knowledge  of  claaalcal  aiitlt)uiiy, 
and  •»  honorable  lo  Anirrk4ii  acliolarahlp,  hu  berii 
a  little  morn  th.in  nlni-tiMin  thouaand  dollara.  Ap- 
pended ill  Clx'  Ihlr'l  an  tiu.ll  report  o(  llHcomniltleeoo 
the  American  tcli'iol  of  cla^eal  Sludlca  at  Athena. 

—  Ojtrlch-fnnnlng  la  a  new  hiisinek-,  unknown  till 
the  KtikIUIi  crilonlPi  of  Soiitli  Africa  reaittnd  Sucii 
wonderful  rvsiilta.  We  have  ulteady  glron  some  tta- 
tlaiies  of  their  enorntoui  Incrrase.  Tbe  oalrich  lay* 
a  minimum  of  (oriy,  u  maximum  o[  alxiy,  «yp  la 
a  tp.iaon,  weighing  about  three  pouml*  each,  and 
which  are  laid  hi  the  sand,  and  left  lo  hatch  iu  the  hot 
regloiiia;  hut  in  cooler  rvgiont  th«  male  and  fnmale 
birda  alt  on  tile  nest  by  turnn,  defending  It  witli  icreal 
oouragc.  FWty  days  U  llie  time  (of  incnbalioa. 
Since  the  Imporiatlori  of  dumatlc  ottrlcbea  Into  the 
Uul ted  Statea,  the  South  African  farmer*  have  bc««nM.| 
fearful  of  losing  their  gn-at  prollta  Iu  eaao  of  ■  sui> 
cesifni  compnlltlon  apringing  up. 

—  The  Academy  annonncnii  the  death  of  Sefior  Don 
Enlosln  Jimencx  of  the  obtervatory  at  Madrid,  one 
of  the  llr>t  mjilh^inaticUn*  of  Spain,  antl  author  of 
'La  ItoTia  de  loa  nuiiierai*  and  many  educalloital 
works  on  mathematics,  botli  original  and  tranalaUd. 

—  A  coal-atnamer,  the  Loch  Garry,  haa  led  SW 
John's  with  fire  hundred  tuns  of  r>ial  (or  the  Gr^wly 
search  party,  and  materials  for  a  hoiiae:  Iboii'  tii|<])liBt 
to  h(i  landed  on  T,!itl<rtoti  Inland.  Tlie  Bfar  ko\  away 
froniSl.  John'*  befotv  any  (if  the  wballiit;-fleet.  eicepl 
the  N'orwhiil.  a  ^lo^r  vesael.  The  Tbflis  will  convoy 
the  eonl-steamer  ai  far  aa  pouible;  and.  la  caae 
■cpnratloD,  they  are  to  meet  at  Diaoo. 

—  The  PrBiieli  ouuclatloii  for  the  advancement 
science  will  bold  Iu  thirtieth  meeting  In  the   town 
of  IlloU,  from  Sept.  4  lo  11. 

—  Tlie  Franklin  Innltnte  wishes  to  make  a  b«ti 
collection  of  pieces  of  electrical  apparaiii*  of  hltiorii. 
lntere«l,  one  featurv  of  tJie  apprnaching  electrical' 
exhibition,  aod  lias  lamed  a  call  ti>  ihote  haTiiigiuch 
pieces  to  send  them  to  Philadelphia,  wbero  the  pfoprf 
car*  I*  xnaranietd.  Edwin  J.  Houston  ii  tbe  chair- 
nan  of  the  cummlltec  on  the  hUtorical  w\> 
apparatus. 
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■    COMMENT  AND  CRITICISM. 

The  rapid  strides  made  in  all  departments 
of  science,  and  the  ftindamentnl  revolutions  in 
somo  of  them,  have  increased  the  demand  of 
the  public  and  of  publishers  for  books  which 
shall  expound,  in  clear  and  simple  language, 
the  latest  discoveries.  Yet  publishers  look  at 
such  books  in  some  measure  askance,  unable, 
as  a  rule,  to  judge  for  themselves  of  tbeir 
probably'  permanent  or  ephemeral  value,  and 
always  with  a  vei'y  reasonable  fear  that  they 
will  Bpeedily  prove  antiquated,  and  become  a 
drug  in  the  market.  An  apparent  attempt  to 
evade  the  little  financial  dilemma  which  the 
advance  of  knowledge  presents  to  the  vender 
of  literary  wares  has  recently  been  brought  to 
our  notice.  Fonr  books,  sent  us  at  one  time 
for  review,  were  first  examined  to  see  whether 
they  were  of  sufficiently  recent  date  to  notice. 
They  bore  no  date.  A  careful  examination 
showed  that  one  of  them  consisted  of  lectures 
delivered  two  or  three  years  ago,  but  no  clew 
to  the  age  of  the  others  could  Ije  found.  It 
was  tolerably  evident  that  the  verj'  unusual 
omission  was  intentional.  If  intentional,  it 
was,  to  say  tlie  least,  a  dehberate  purpose  to 
evade  the  purchaser's  natural  and  proper  (jues- 
tion.  Does  this  book  represent  present  knowl- 
edge? We  leave  to  the  '  Society  for  the  pro- 
motion of  Christian  knowledge,'  whose  imprint 
each  of  these  tiooks  horc,  to  askitself  the  ques- 
tion, Is  »uch  a  practice  defensible  on  the 
grounds  of  scientific,  Christian,  or  even  pagan 
morality  ? 


It  is  a  question  to  be  considered,  whether 
our  amnljcr  societies  of  natural  history,  to 
whose  meetings  we  desire  to  call  attention  in 
the  columns  of  Science,  do  not  make  a  mis- 
take in  having  no  plan  of  work  towards  the 
accomplishment  of  which  they  can   make  a 

So.TO.  — 19«. 


united  effort,  instead  of  pursuing  observation 
and  discussion  almost  at  random.  Larger 
societies  in  the  cities,  where  publications,  and 
even  general  collections,  are  attempted,  must 
naturally  cover  a  broad  field :  it  is  not  to  these 
that  we  refer,  but  to  the  smaller  societies  that 
spring  up,  too  oilen  for  but  a  short  life,  in  our 
country  towns.  The  desire  for  large  member- 
ship, and  the  admission  of  members  to  full 
standing  without  any  requirement  of  work  ac- 
complished, seems  to  us  another  error.  Five 
really  industrious  members  make  a  very  good 
nucleus  for  a  local  club.  Others  can  be  added 
later,  on  the  assurance  of  some  task  of  local 
observation  actually  performed,  and  of  willing- 
ness to  co-operate  towards  some  attainable 
end  ;  and  beyond  this  there  may,  of  course,  be 
general  meetings,  as  public  and  as  fully  at- 
tended as  possible,  but  full  membership  should 
in  all  cases  mean  work  done. 


The  coast- survey  has  just  published  a 
'  North- At  Ian  tic  track-chart,'  executed  with  the 
beautiful  neatness  characteristic  of  its  work, 
"  to  illustrate  the  point,  that,  in  the  conic  pro- 
jection, the  straight  line  upon  the  plane  surface 
of  the  chart  almost  exactly  represents  the  great 
circle  contained  between  its  termini,  which  on 
other  projection  will  do."  A  reduced  facsimile 
of  the  chart  will  be  found  on  the  next  page. 
If  this  be  demonstrated  to  obtain  with  sufBcient 
closeness  for  all  latitudes  and  all  courses,  the 
conic  projection,  in  which  a  part  of  the  earth 
is  represented  on  a  conical  surface,  tangent 
or  secant  about  the  midtlle  latitudes  of  the  re- 
gion represented,  should  replace  the  common 
Mercator's  or  ej'lindric  projection  of  ordinary 
sailing-charts,  in  which  great  distortion  is 
caused  by  throwing  the  geograpiiic  lines  on  a 
cylinder  tangent  to  the  earth's  equator. 


The  advantage  usually  quoted  for  the  latter 
projection  is,  that  it  enables  the  navigator  to 
lay  out  a  course  having   a  constant  bearing 
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tbroufclioul  bU  ocean-vojoge :  but  this  adran- 
tngi;  i»  Inrgcly  BcUtioua  ;  for.  with  bett«r  tiDOwl- 
edgo  of  winds  iinti  ciirreuLt.  it  is  uow  wlduiu 
found  adviHiLbtc  Tor  MJilling-vcAtiel*  lo  follow 
Siicb  a  route  ;  and  stcsmers,  Ibat  cad  adbrtt  to 
pay  illtle  aitention  to  th«  weather,  prefer  tlie 
greul  circle,  or  &liortMt-!ine  course,  to  Uie 
loDgor  ciiu,  w  vii.Hily  <li'ti>niiiti«<l  on  tlic  lller* 
cator  clmrt.  TIk  dillicult.v  Unit  HtamU  in  Ibe 
way  of  liip  gciicnii  adoptioD  of  grt-rtl-tirctc  Mul- 
ing is  the  oompksity  of  the  calculation  reijiiircd 
Id  laying  out  tite  Crack  to  t>e  followed.  If  this 
liifliciilly  <'an  be  overcome  by  the  use  of  tbe 
conic  projevlion.  tlien  Uif  ovtii«nt  of  wsacLi 
desiroua  of  quick  panagca  can  banlly  fait  lo 
denuind  its  iutrodnctioa. 


LETTERS   TO  THE  EDITOR. 

A  oolt  and  lt«  mother'*  bl«tilcttt 

-  Mr  fttlonthin  wat  o*Jl^  ri<i.viiilj  lo  ibe  tmtiliar 
Mlloos  ot  an  oqihnn  oil.  whWi  pfrlLiji*  ure  aortb 
r«i;i>nl|mc.  Wbnri  ill*  colt  tr»<  Iwo  uitfkl  nld,  iU 
Bii>Ui«r nlcd.  Prnriotn  tn  hordnnlli,  rlMiTas  covered 
with  flblaiiNrt.  Wlii'ii  J I  w.i*  jtpimrviii  *be  CouM  not 
Ilr«.  the  liUnknt  wai  ibrowii  ov<t  Ibn  fnnne,  alwt  tbe 
tuiatt  rrioovoil.  and  Uir  coll  kft  In  \lie  (incluiiiiv.  11M 
coll  nii>  \r.is  miicb  KScrriiril  at  flnt,  r.in  iipMiil  (loan 
Ihc  yard  iiC''!gbina;  but.  wbcn  It  catiut  tiavi  thn  btaii' 
ket  oil  tbe  rciicu,lt>toppLil,iniuillo<lot  lt,aBdMcmtd 
pitcillcd.  It  Midriiil)'  cc'iiiid^rcd  tL«  UuikM  iia 
n^othcr,  azul  hw  coiLihnicd  eo  do  %i\, 

U  Xhc  bUnkci  ii  mooiYd  Irotn  llin  f«iic«,  Ibo  colt 
bn^omc*  mtless.  nioi  about  neighing,  but  U  raeco- 
I'iliMi  by  ilie  siglit  of  tho  blanlcH  aniii. 

\f  one  llirow  The  blanket  onrer  nia  back,  Ibo  colt 
will  follow  Ibe  liMPtT  all  about. 

U  will  sraie  about  In  Ibe  ridoity  of  Ibn  blanket, 
but  will  bol  CO  far  auay,  anil,  wbeo  it  wlsbeii  to  rSM, 
will  go  and  lie  Oown  by  it.  P.  L.  llAiiraT.. 

fkjMlnlll«,  Ark-.llafM. 

The  Invention  of  tbe  vertleal  cunera  in  pbo^ 

topapby. 

In  a  lootnot«  accompaiiylnf  an  anl<'Ii'  by  Jlr. 
SlnMB  n.  O^D.  pirtnt«d  In  thU  >ounial  under  dat« 
of  April  11,  litM,  on  ilw  appllcalloin  of  pliuuigra- 
phy  lo  the  production  of  nataral-blaiorr  tteuraa,  II 
WAS  tiausl,  ilial  tliG  only  «tb«r  pKtaont  cni^ojinca 
rerti«al  camera  in  pboliunpliy,  Imown  to  tbe  writer. 
w«rc  Dr.  Theo.  Dceeke  ol  tbe  IiUl«  lunatlc-asyluiB  al 
Vtica,  N.T.,  and  Or.  Oannadlea  ef  Lfooa,  France. 

A*  a  mailer  of  fact,  tbe  ««itlc*l  caiMra,  now  iumI 
for  pboiograpbiiig  Batural-hittorr  (pactmcaa,  etc.  it 
tbeoulcuuieot  aaii^eitloii  tnadp  In  Dncember,  ISN, 
by  Fcvteitor  liaird  lu  Mr.  T.  W.  Smllhi^.  Ibu  phole^- 
rapbei'  iu  tin.-  U.S.  national  mnaenaa,  WaafalnctMi, 
IXC,  tbsl  tbe  inMraiueiii  be  placed  on  an  incline; 
tbv  (ufinur  hating  obaerred  tbe  dWeRltgr  cxpetlBuced 
Ilk  |)botograi>bii<u  wlih  tbe  bodionul  camera  ntdi 
objact*  aa  Mmw  [mptciuenia.  flab,  etc.    This 
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tion  WM  kt^lMl  npon:  Uld  io  the  laUovlng  ymr  (1^^) 
iSr.  Smllllc  invnntni  th«  vrrticftl  cnnirrn,  niid  irliti  ii 
IntrodtiMil  thn  iitc  of  a  ■Idr-llghi,  whlrli  prDdiiri>>t 
thetani*!  cITcct  n«  Ihn  (kjllglit  wllh  tlic  hnrlifnilnl 
cnnmn.  Mr.  Smi[lln  alio  atliu^licit  Ui  the  ililc  of  ilir 
upt>amtu*  an  nndlcM  aftKn-.  vheirbjr.ilie  ilulant-F 
cuiitil  br  rcjulllv  t^ulntPiI  hclwc^n  Ihc  Irni  noil  ilic 
objfct  to  br  piiot02niphc:il.  In  ISTI.  ami  lijiilii  lu 
IS75,  a  cnmerA  of  lhl«  kmil  wn«  cotitlnictccl  ippciallj 
for  phoingniiihing  the  iiinrinc  niilmaU  taken  bjr  the 
U.  S.  flab-coiniiilHiioii  at  Wcnil'a  llolj,  Mas*.  ll« 
nilvanlu^s  vrrc  rnndlly  lecn  by  Profctsor  AgoMlx, 
who  ulu-il  and  obtained  Profooor  B«ird'*  pcrmJt-' 
lion  to  eiiti«lrii«  for  his  own  work  a  cnmern  on  a 
iiiiiilar  prinei|)lt.  Kot  Ips»  tlian  six  ihoiuaml  ncaa- 
lives  have  beta  taken  wiih  the  vertical  camera  b^ 
Ur.  SinUlie.  G.  Baowx  Guudk. 


A  taU«d  child. 

The  CommrreCtil  ot  iliis  eliy  ''»'  tb<?  ITtb  sikI  18tli 
iiiil.  gaic  aeGuuiiEs  of  n  tuiiej  cbilil  lewiilly  bom 
henr.  As  such  CA-iu  are  o[  tcliMiiilic  itittfre»l,  and 
arc  wry  rare,  u  party  uf  four,  inciiiilln^  a  pruminvat 
iloclur  uiid  ib«  nrilrr,  coiiuluili^d  lu  iiiv(<9ii|iale  tbe 
call-". 

Wv  foiiiKi  a  (i:!iiiHle  iM^ro-cblld,  eigbt  weeka  old, 
uurrually  torinml  in  all  refrpecu,  ^xvupc  that  *)i)tlilly 
tu  Ibo  left  of  Ihu  UKiliati  line,  and  about  *u  Incb 
above  tbe  lower  «u4  of  ilii-  tpfiial  coltiniu,  la  *,  flesbf 
peiJiincijUlvtl  pn'iluberaiice  about  Iwo  uid  ooe-balf 
liiche*  iuiiji.  A(  the  baM  il  tueiisiirea  one  Uid  on«- 
(|uacler  IiiuLm  lu  ciiDUiufereiii:^  A  quarter  of  an 
Inch  trciDi  Ibu  bwe  It  la  tomewbal  larger,  anil  from 
t]iat  It  t«p«rs  gntdually  to  a  aiuMI  blunt  point.  It 
ckiM-ly  re»omblvi  a  pli;'<  tail  In  »bape,  but  »bow«  no 
sljiii*  of  boneorcartlla^.  There  aeema  to  Im  a  (light 
mole-hka  protnberance  at  the  point  of  altachmcnt. 
Tb«  aDp«n<lafe  liiu  ^rruwn  la  lenglb  abont  a  qiun«r 
of  an  Inch  K&ce  tlie  birth  of  the  cbllil. 

The  mother,  Ldcj  Clark,  Is  a  iiutilrnoii,  icvenlecn 
jeara  old,  and  ch«  fatlier,  a  ntfro  of  iwcnt]-,  ^  both 
normally  formml. 

En  Darwin'k  '  [)c*crnl  of  man,'  vol,  1.  p.  iS;  he 

Kkaof  aaimllar  cam,  and  retnm  In  an  nrtldc  in 
le  dM  cour*  icIcnit/lTuf*.  It'in-tUs.  p.  Oas,  A 
mom  «Dmpli!lc  article  I*  tlial  by  Dr.  Max  Darlcls. 
In  Archill  Jar  aathreipologir  f.ir  ISWO.  lie  describes 
Ivcnty-onc  riuc*  of  pcnuini  bom  irllli  laiU.  nK-tt  of 
them  being  Ilciby  protubcfancea  llk«  the  one  jiut 
drwdbud.  II.  W.  Eatox, 

BlbaroaUag  -—""■■'■ 

in  3cimr^,  N'o.  08,  t>r.  Ucvriam  desires  the  evi> 
dence  upon  which  my  iUleriient»  cuucenilni;  rlie 
hiberaallonot  certain  msiuuialx  were  bused  to  be  well 
allied;  and  ri|[IiUy,  If  It  la  true  that  my  obterTulJon* 
npaei  the  irell-hnoH'n  ( ?)  tawe  that  uoveni  hibvma- 
Uon.  Now,  Ibcae  *lair»'  may  be  In  force  in  the 
Adirondack  r«Ki<"ti  bul  ihey  are  uol  tu  Centnl  New 

I  [•n-mimn  Dr.  Merriara  will  admit  that  the  s'guirreU 
and  HMpcromys  occasionally  lake  a  nap  during  the 
winter;  that  sleep  le  not  itbolly  I^nom  by  Ibi^m. 
Id  bht  OTlslnal  <'i>nimuri!cail<..n  (.Sfifnce,  No.  tCt).  1 
*tM«d  very  clearly  that  ilie  IIe?)peri'iiiys  slept  much 
more  durlns  the  wlnlnr  inonilie  tbitii  at  other  limes ; 
lliat  Its  bibemntlon  eonsltleil  ot  such  addiliuiial 
slumber,  and  luithiag  mora.  So  far  a*  the  ntoles  are 
cont-eniei).  I  hiive  nei-er  fonnil  t^ldcnce  of  activity 
In  Winter  equal  to  that  charaet«rlitlc  of  tbe  suminer 


mootba;  and  ipeciioena  kept  In  captlrlt;  hibernalHt, 
tn  the  strlctciit  sense  of  That  urn,  altboiixb  food  wa» 
kept  wlihln  reach  all  o(  the  tlm«.  Of  course,  star- 
nnneil  niolco  may  get  out  of  ilie  reach  of  (retbelx;  bat 
I  hare  never  seen  cvldeno?  of  this,  and  liaie  nllcn 
diiK  ilown  to  their  biirrowK  Immnillately  the  (retdiet 
Kiib).lded.  and  fonnd  tho  anlmab  wbrrD  thef  were 
irhi-n  the  ivtitcrs  bfitaa  to  riM.  Slncv'  tho  apptamnoe 
of  Dr.  .McrriAm's  cntlcal  renurkit,  I  have  thought  the 
matter  over,  and  believe  It  probable  tlial  these  mole* 
ma}- close  the  openings  to  tiiclrbunoKSsoeSoctually 
AS  to  *hDt  out  tbe  wat«r  from  the  centrxl  n«*t.  This, 
It  must  be  home  In  mliul,  ii  n  i(at'po«iilon  only.  In 
conclmlon.  I  would  atjit«  that  I  aiu  not  given  to  ul- 
iluoinfi  forts  In  proof  of  geitend  statements.  Con- 
vinced of  tlieLressenttalcarrc«tn*Mi,  I  leave  them  villi 
utbvr*  to  diaprove  or  coitllnn  b*  their  Independent 
ubscn-ations.  In  the  cue  of  the  'bibcmaiion'  of 
certain  mammals,  n  cooipariaoii  of  my  original  com- 
moiiiealiou  with  llie  conclusions  ol  my  critic  will 
show  tlat  lhet«  la  no  very  marked  difference  In  our 
impreetions  as  to  Ike  habits  of  the  animals  nomnl; 
and,  whether  ' est raortii nary  or  Improbable,'  what  I 
hare  laid  of  the  Betpcromys  and  atai^noied  mole  U 
not  limply  subatantially  corred,  but  absolutely  ao, 

Cujts.  C.  Abboit,  ILD. 

UayU. 


TUB  ROYAL  SOCIETY  OF  CASADA. 

Tut:  third  aes&lon  of  tbia  society  waa  lield 
at  Ottawa,  commencing  on  the  ^)tti  of  May. 
nod  ending  ou  Ilie  2.1<1.  Mnny  nii-mheiii  and 
i)cl«gat«d  worn  pri'iiciit :  hiiioiik  tin-  latter. 
Dr.  Peniror  Friucer  of  I'hilailcliihjii,  who 
re|>TCM!nti^l  Iho  Aiiicricjiii  nMHovintion  for  Ibu 
ndvnnccnient  of  science,  atul  Ur.  C.  (Inrt 
Mftrriam  of  New  York,  who  reprewnteil  the 
Amoricnu  ornithotogioAl  ituion. 

Au  address  of  welcome  waa  presented  to 
tbe  new  goA'ei'nor-gencrnl  of  the  Dominion,  tbe 
Marqais  of  Landsdowne,  inviting  bim  to  be- 
eoiue  tlie  bonorary  pivsldent  of  tlie  society,  to 
wbidi  b!a  Exoelleney  iviunied  a  suitable  reply. 
Tlifc  prcitidenl'K  midreas  waa  delivered  by  Hie 
lion.  I'.  J.  O.  C'liiiiivcikii,  in  Frendi.  nnd  the 
viw- provident' a  by  Dr.  T-  Sterry  Hunt,  in 
Kngtitili. 

On  tJtc  l!2d  of  May  the  members  and 
fViends  of  the  society  were  inntrd  by  the 
Ottawn  ficld-naturnliste'  club  to  participate  in 
an  excursion  to  the  King's  Mountniii.  near 
rhelsea,  in  tbe  Laurentian  country  lo  the 
north  of  tlie  city,  wliicb  proved  eminently 
sucocsaful. 

■I'li«  following  olIieCRt  wi-ix*  elerted  for  the 
enmiing  yenr:  jirt-^ident,  Dr.  T.  Stt-rri'  lltinl; 
ricii-i>re*iilent>  Or.  Dnnirl  Wilwm ;  irenaiirer, 
Dr.  J.  A.  Grant  ( r«-clet^teil)  ;  bonoriililc  «ce- 
rolJirj',  Sir.  J.  ti.  Boiirinot  (n'-el<srt*^l). 

'I'Im;  two  scientiflc  sections  of  the  society  are 
the  third  (mathematical,  piiriiicul,  and  chemi- 
cal scieneee)  and    tbe  fourth  (geological  and 
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Mologtml  HCic^nciM) ;  nnd  our  account  oovcra 
only  tlic  mors  intcrcsUng  or  tmportnnt  ptipcro 
in  thcso  two  aecttons.  A  ttiW  list  nil! be  found 
in  our  Notes. 

In  tho  physical  eectioD,  Mr.  F.  N.  GtalMrne, 
theBiipcrintcijdentoftlieiTOvernroeiittelegraph- 
servioe,  described  a  new  sj-atetn.  devised  by 
himself,  lo  obviate  Ihe  e.vil  elVccla  of  eleolrioal 
Induclion  in  unilcrgroiiml  and  aerial  i-oiidui;!- 
ora.  A  niiinbur  uf  diagmmii  wort?  prc-Hoiitcrd, 
llluslruLing  tin*  <.'oiidiliotis  olitnining  in  nmgli- 
boring  circtiitii;  nn<l  two  or  luoro  vircnitK  nr- 
rangml  in  the  ordinart-  wny,  and  the  snm« 
armnged  ncoordiog  to  his  mclbod,  wcro  com- 
pared. 'I*he  adnuitages  of  Iho  Uttor  arninge- 
in«Dt  were  clearh'  set  forlh  :  and  [>roofa  of  its 
sffidency  were  presented  in  a  tabiilav  staieinont 
of  experiments  made  witli  a  seetion  of  cable 
about  three  UiouHnitd  feet  in  letigUi.  constructed 
under  hin  dirL-citiun,  and  laid  iiiidci-gioitnd  hu- 
tweeii  tiro  of  till'  dcjianiiiL-nlul  buildings  in 
Ottawa.  The  calde  contains  twc:i(y  iriililfcr- 
cnlly  iiiNiilntvd  couduclot'H  or  win-s,  which  iirc 
divided  into  pairs,  two  conduetora  being  twisted 
together  in  osch  c-.iso.  Kicb  pair  i.-Qtistitutc8  n 
metAllic  eirfiiit,  one  eonduclor  being  used  as 
a  '  return.'  insteiid  of  the  carth-plales  usually 
eniployod.  The  peculiarity  of  the  iii^entioii 
oon^tste  in  ttie  twisting  of  tho^c  mctntlie  eir- 
ouit  conductors,  as  both  wires  are  thus  made 
to  occupy  an  eqaidislant  relationship  with 
respect  to  any  other  conductor  or  pair  of  con- 
ductors in  their  vicinity.  It  waa  explained, 
that,  by  tliis  device,  ucuri«ntlutixMluced  into  a 
circuit  is  condtictc^d  down  one  wire,  and  up  the 
other;  and.  the  jioailion  of  bolh  wires  being 
the  same  with  n■l•pt^ct  to  m-ighboring  <!ircnils, 
the  inductive  etfect  of  the  current  piusing 
down  one  wire  is  neutralized  by  the  inductive 
effect  of  the  same  current  passing  up  tiic 
re  turn- wire. 

It  was  also  theorelieally  denionstrated  tlial 
the  twisting;  of  llie  wirea  of  the  metaltic  cir- 
cuits lessens  Ihe  elfecl  of  Induction  of  the 
current  upon  itself.  When  the  wires  of  a  rae- 
billie  circuit  are  laid  parallel  throughout,  tlii- 
currcnt  induced  from  one  wire  into  the  <;tlier 
is  in  the  same  diivcUon  us  the  cnrnml  itnelf 
passing  in  Ifiat  wiw :  the  itlfecl  of  the  current 
is  tbeivfore  ]>roIonged,  and  relardution  expe> 
rfenced  in  a  marked  degree :  whereas,  when 
the  wires  are  twisted  closely  (say.  two  turns  to 
the  inch),  the  wiivs  occupy  throughout  tbeir 
k-iisih  a  position  approaching  right  angles  with 
reaped  to  each  other:  and  the  induced  cur- 
rentM  are  thereby  materially  lessened,  and  re- 
tnnlation  rendered  less  iiji])reciab!e. 

In  the  diHcuMHlun  which  fallowed  tliv  reading 


of  the  paper,  it  ttan«pii-ed.  that  ifn  conductor 
were  enclosed  and  insulated  within  nnuther 
conductor  (sncb,  forinstancc.as  a gulta-perclia 
covered  wire  drawn  through  a  metal  tube), 
and  both  conductors  were  ooiineeted  at  either 
end  witli  eaitb-platcs,  or  other  conduct  ora.  ao 
as  to  form  two  inde|icndent  doaed cinuiitt,  tbe 
encloMi.l  eonduclor  might  be  employed  to  con* 
vey  electrical  ciirriMita,  nitliout  utiy  inductive 
edVct  being  pcrceivwl,  in  a  circuit  cxttiuiling 
liarallcl  with,  or  in  the  ncighbnrLiitxl  of.  the 
outride  conductor.  The  expluiialion  of  this 
condition  is,  that  the  outside  rouductor,  n-hich 
in  this  CISC  cannot  be  nsed  as  »  medium  for 
commuuicatiou.  intereeptstho  Induced  currents 
on  all  sides  of  the  Inducing  cirenit.  nud  in  iU 
dosed  circuit  absorbs  them. 

Ab  In  such  a  system  the  outside  condnoton 
could  not  be  ntiliiEcd  in  the  formnliou  of  circuils 
for  purpoKca  uf  communication.  It  is  admitted, 
lliut,  apart  nx>m  the  bulkinesii  ncecHiUirily  at- 
tending it,  the  liml  cohI  of  consiruelion  upon 
that  pliin  renders  ihc  system  compar.itively 
impractical ;  whetvius,  in  the  aysleni  ndviinee«l 
by  Mr.  Gisbornc,  the  constniction  is  much 
chca)>cr,  and  nil  tbc  conductors  form  an  In- 
tegral part  of  the  communicating  circuits,  ao 
that  space  is  economized  lo  tbe  fiillest  extitnt. 

A  good  dofll  uf  intt^rcet  is  being  nanifpsted 
in  this  invention  which  Mr.  <.risbornc  has  Juitl 
now  brought  forward,  althovigb  it  has  been  a 
subject  of  investigation  with  bim  for  some 
years  past,  the  cable  referred  to  In  the  pafivr 
having  been  ordeii-d  by  the  Doiululon  gorura- 
ment  during  the  summer  of  1882. 

Mr.  U.  Sleckel  presenU'd  a  paper  on  the  form 
of  the  contracted  Ilijni<l  win,  iitrv<'ting  tbe  pres- 
ent theory  of  ihc  science  of  hydraulics,  in 
which  tlie  author  claim*  to  prupound  a  new 
theory  of  the  cfHux  of  liquids,  and  describee 
experiments  by  wliich  he  has  sought  to  test  it. 

Dr.  T.  Stcrry  Hunt,  in  bis  paper  on  the 
origin  of  crvstalllne  rocks,  maintained,  in  op- 
(lositlon  to  the  plutonic  and  metamorjihic  hy- 
potheses of  the  origin  of  these  rocks,  a  new 
one.  designated  the  creniiic  h,vi>otlte9is  (fireek. 
Kp^i^,  'a  spring'),  acconling  to  wbiuh  tbcy 
wore  fomicd,  at  an  cjirly  [leriod  of  tlie  earth's 
history,  by  the  agency  of  cin-ulaiing  subter- 
ranean waters  rising  to  the  earth's  surface  as 
springs.  lie  BUp|>oscs  tlie  previous  exiatenee 
of  a  chaotic  layer,  the  lost-congealed  portion 
of  a  globe  consolidating  fVom  the  centre  ;  which 
layer,  rendered  |)orou8.  awl  penncated  by 
waters.  gar\'e  up  to  them  the  materials  of  tjunrUe 
and  Uie  felspars,  after  the  manner  of  zm^iites, 
to  be  de|>osiled  at  tlie  surface.  Thv  ciciion  of 
nou-aluiuinous  »ilic»les,  allied  to  [lectoliLe  or  the 
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msf^cuan  salts  id  8ea-wat«r.  was  the  source 
of  serpcDtiiie,  pvroxeiie,  elc.  The  ^adiial  re- 
moval b}'  solution  tVom  below,  of  vast  <iuanlitios 
of  material,  and  the  reAulling  contrnolion  of  tbi! 
primitive  stratum,  oausetl  lti6  uTiivdrsul  coirii- 
gntionK  of  thc!  upper  aoidic  or  giiRiKnip  ln_vcr. 
From  titc  iiinli»»olvcd  finsic  rwidiinl  |K>rlii>ii 
have  come  siicli  eruptive  rocks  iin  luclnphvrcs 
nnd  basalts,  while  grniiilic  hikI  trac-hvlic  roclcs 
are  softeiiei:!  nnd  diflplitcoH  portious  of  th« 
acidic  or  secoadary  lay^r.  The  atithor  lias 
developed  at  leugth  this  hypothesis .  which, 
according  to  him,  alfords  a  satisfactory  expla- 
nation  of  many  hitherto  unsolved  pruhlema  In 
geology. 

Id  a  pajier  on  tlic  density  oiid  thu  lliennnl 
expansion  of  nqtit-ouH  Rolutiouo  of  nulphiitc 
of  copper.  Prof.  .1.  G.  MncGrcgor  gave  an 
account  of  extended  obmirrations  mado  to 
dutennino  thc  density  of  eohitions  of  differ- 
eotdegreM  of  concentration,  and  at  dilfci«at 
t«mpcrattir(>8.  As  a  general  result  of  the  ex- 
periments, it  is  shown,  1",  that  Uke  rate  of  vari- 
ation of  density  with  temperature  in  all  cases 
increns«^s  willi  the  t(^m|>emtuie  and  with  the 
degree  of  ounci-ntmtion;  li",  that  ai  low  lem- 
pcrattires  (hilow  atwul  ^i^'  C. )  the  ral«  of 
oliange  of  ditiisity  witli  Uiinpcrntun*  is  for  all 
wohitions  grcalor  ttiun  the  same  rata;  for  wiiter ; 
3°.  ihiil  the  difl't'rt'nre  belwcon  tlic»e  rateo 
diminishes  as  liic  txrtnpi'rutnrr  incrt-ancH  ;  and, 
4°,  that  for  nuint  HohilJouK  (pro1>ably  for  nil) 
these  rales  are,  at  Jiu((id«ntly  high  limiperaturcs 
(30*-50'),  the  same  as  for  water,  i.e.,  thc 
thermal  expansion  of  solutions  ie  thc  same  as 
that  of  water  at  these  temperatures.  The 
experiments  also  substantiate  a  result  formerly 
obtained  by  Professor  Ewiog  and  the  author, 
that  very  weak  solutioDs  of  this  salt  have  a 
volume  smalh'r  than  that  of  the  amount  of 
wat«r  which  they  outitain. 

Prof.  K.  Uiitinc]  gave  a  cuntinuatiou  of  Ills 

Baper,  pn-senteil  lo  tin-  sot-Jciy  lost  ywir,  on 
lowpipi-  re-.tcliotis  on  pliuiLer-nf-piiris  inbh^U, 
in  which  he  deiu-ribed  thc  effeet  of  trejiling 
copper  with  hydrohromie  add.  and  iron  with 
hydriodic  acid,  and  showed  how  to  distinguish 
between  selenium  and  mercury,  lledeseribeij 
also  thc  coatings  per  le.  for  the  above  tablets, 
for  selenium,  tiemaunite,  arsenic,  silver,  alloys 
of  bismuth,  lend,  and  antlraony  with  silver, 
galena,  or|>lmont,  rt-algar.  mercury,  tellurium, 
carbon,  cadmium,  and  gold. 

The  same  autiior  gave  a  dcjicrlption  of  ap- 
paratus for  <li*tingui«hing  lT:inic- coloring  eoii- 
stitnents  when  oceurring  together  in  nn  a^iijiy. 
Tbe  apparatus  oonsiBts  of  a  s|)eet.-tele*fintne, 
Airnishod  for  the  left  ej-o  with  plain  cototlcss 


glass,  and.  for  tlie  right  eye.  with  four  glasses, 
—  red,  green,  violet,  and  blue.  These  glasses 
revolve  un  an  axis,  and  can  bo  brought,  either 
separately  or  !n  any  combination,  before  the 
right  eye  of  the  operatijr. 

Prof.  N.  F.  Dupiib  showed  how  to  develop 
by  xiinpic  algebraical  m^Ihotls  certain  nincUona 
onlinarily  develupi'd  by  tlic  ai<l  of  lite  calculus, 
ll-of.  K.  ■(.  t'lcipiii.tn  deneribcd  a  scries  of 
analyse*  of  magnetic  and  olher  iron  ores  from 
samples  obtained  by  hiuj  personally  fix>m  vari- 
ous part«  of  Ontario.  'Hie  geological  condi- 
tions of  the  de|K>sits  were  also  briefly  given. 

In  the  geological  and  biological  section, 
Dr.  A.  li.  V.  Selwyn  gave  an  account  of  his 
obHervatioiia.  in  i*l83,  on  thc  Reologx'  of  a  part 
of  thc  north  »\n>r<-  of  Lake  F>upcrior,  in  which 
he  considered  hi^  wiu  aide  to  -ihow  that  the 
great  iniM8c«  of  nuhiinnai'  traj)  which  form 
thc  summit  of  Thunder  Cape,  Vk  Island,  and 
Meliay's  Mountain,  were  not  part  of  n  '  crown- 
ing overHow,'  ns  they  have  been  dc«cributl  to 
be.  and  newer  than  the  Kcwecnawan  soriM,  but 
that  they  are  contemporaneous  with  thc  black 
slaty  nhalea  of  the  Animikie  group,  which 
immetliatcty  and  confurmably  underlie  them. 

Professor  George  Lawsou  ptx'-seiUed  a  re- 
vision of  the  i'anudian  Itauum^ulaoeae.  The 
autlior  riiferi-ed  to  Iuh  monograph  of  Itanuncu- 
kcoae,  publiHhei)  ii]  I'^TO.  lu  the  extensive  ouU 
lections  that  had  been  subH'()uently  niadt-,  and 
to  works  publi.tlied  u|>on  thi-  Xorili-Ami'ricun 
flora,  —  all  of  which  euableii  a  fuller  and  more 
acciirat4^  description  of  Caniulian  ranunculnoc- 
ous  plants  to  he  given  now  than  was  |>ossiblo 
wlieii  the  previous  |>aper  was  prepared,  Tlic 
greater  precision  given  to  recent  obsorvation 
bad  also  enabled  the  geographical  range  of 
these  plants  to  be  suted  more  fhlly.  The 
strikii^  diversity  of  modification  in  the  form, 
niiniher,  and  arrangctiient  of  the  several  parts 
oftheflowcrand  of  the  fruit,  in  the  several  gen- 
era. wa.4  pointed  out.  The  number  of  Cana- 
dian spccieit  is  seventy-<-ight.  ami  of  varieties 
eighteen. 

Dr.  '1".  Stcrry  Hunt  prescnteil  a  second  part 
"f  ills  essay  on  the  Taconic  question  in  geol- 
ogy, in  which  he  endcavorwl  to  show  in  the 
first  place,  more  tVilly  than  has  yet  been  done, 
the  relations  of  tbe  Tacontan  or  lower  Taconic 
series  of  Btralifi«t  rocks  to  the  succeeding 
Cambrian,  or  upper  Taconle.  which  some  gcol- 
ogista  have  confounded  with  thc  Toconian. 
In  this  connection  is  git  en  a  critical  discussion 
"f  the  ntudi™  of  IVrry,  ^lurcvu,  and  other.'*, 
»n<l  the  opinions  of  Dana,  as  rcgartU  the  Cam- 
hri:in  of  the  AppaLielilan  irgion  of  North 
Ammea.     In  the  second  place  is  considered 
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biolojicnl  McioncTK)  ;  ancl  our  aeoouiiL  uoverM 
onl)'  Ihc  more  intcri'Jtting  or  i(n|ioi'la»t  iHipitrit 
in  tlicso  two  sections.  A  Tull  lUt  trill  W  round 
in  otir  Not^s. 

In  the  phveical  section,  Mr.  P.  N.  Gisborne, 
tlic  superintendent  of  the  governm«iit  tclegrnph- 
service,  described  a  new  sv^leiii,  devised  by 
hlmftelf.  to  obvinte  the  eril  effects  of  eleelricai 
IndnctlAH  ill  iindergroun*!  and  a«Hal  conduct* 
ors.  A  nuinlxM-  of  dittgrnnia  were  pitiseiitcd, 
illuittraiing  itic  c-onditions  ubtulniug  in  nci|;h> 
boriii}{  <'iix;i]it» :  iiiiii  two  or  iiioif  drniiU  ur- 
ranged  in  thr  orrlinnry  w.iy.  nnd  llit-  Miniir 
uran^d  scconling  to  bis  method,  wcix-  com- 
pared. The  advantages  ot  the  latter  nvrango- 
ment  were  dearly  set  forth  ;  and  proofs  of  its 
efficiency  were  presented  in  a  tAbulnr  statcmrnt 
of  experiments  made  with  a  section  of  cable 
about  three  thousand  feet  in  length,  constructed 
under  his  direction,  and  laid  underground  be- 
tween two  of  the  depai't mental  buildings  in 
Ottawa.  The  cable  oontalnti  twenty  indiffer- 
eully  innnlaled  condnctom  or  wire^j^.  whieh  arc 
ctividi-d  iiilii  |ktiirs,  two  coiuluctorn  t>cing  twisbtnl 
together  io  «acb  ca*c.  hjich  [>iiirrun»liuiti-sa 
metallic  drcuil,  one  comluctor  being  used  tw 
a  •  rctiim,'  instead  of  tlic  cartli-pl.itrs  umiiilly 
employed,  llic  jwculiaritj-  of  the  in\eiilioii 
consists  in  (he  twisting  of  these  mclallic  cir- 
cuit conductors,  as  both  wires  are  thus  made 
to  occupy  an  equidistant  relationship  with 
respect  to  any  other  conductor  or  pair  of  con- 
ductors in  lh«ir  vicinity.  It  was  explained, 
tliul,  by  lhi«  d<^vinc.  a  <-unvnt  introdui^ed  into  a 
eircnit  i»  eoudiictvtl  riown  ono  win-,  and  up  the 
other;  and.  lh«  [Ktsitiou  of  both  wii-«!t  ln-ing 
the  same  with  r*-»pecl  to  neiglilioring  circuit*, 
the  inductive  etTcct  of  the  current  p.issing 
down  one  wire  is  neutralizod  by  the  inductive 
e9i>ct  of  the  same  current  passing  up  tlio 
return- wire. 

It  was  also  theoretically  demonstrated  that 
the  twisting  of  the  aires  of  the  metallic  cir- 
cuits lessens  ihe  elfeci  of  induction  of  the 
current  u|)on  ilaelf.  When  the  wires  of  a  me- 
tallie  circuit  arc  lai<I  juunllol  throughout,  the 
current  inducMl  frORi  out:  wire  into  thi^  other 
it  in  the  same  diivclion  nit  the  current  iUtelf 
passing  in  that  wite:  the  effect  of  the  current 
is  therefore  prolonged,  and  retanlatioa  oxpo- 
mnc«d  in  a  toarked  degree:  whereas,  when 
the  wires  are  twisted  closely  (say,  two  turns  to 
the  inch),  the  wires  occupy  throughout  tUeir 
length  a  position  appl"oaching  right  angles  with 
reapect  to  each  other:  and  the  induced  cur- 
rcnta  are  tliereby  materially  leasened,  and  re- 
tardation rendered  leiu*  appreciable. 

In  the  discussiou  which  futlowcd  Uie  reading 


of  the  pagier.  it  transpired,  that  if  a  oon<Iuclor 
were  enclosed  oiul  insulated  within  another 
eoniluctor  (such,  for  In.ttanot:,  a*  a  gutla-jK-rcha 
covered  wire  drawn  through  a  metal  tube), 
and  both  conductors  were  connecte<l  at  cither 
end  with  eailh -plates,  or  other  oondiiclors,  ao 
as  to  form  two  independent  closed  circuits,  the 
enclose-i  conductor  might  be  employed  to  con- 
voy electrical  curreuls,  without  any  inductive 
etfect  betuf;  perceived,  lu  a  circuit  extending 
imialli'l  with,  or  iu  the  nelgbhorti(iod  of,  the 
ontHide  <H>nductor.  The  explanation  of  this 
eouditiiiti  is,  that  Uie  outaide  ivHiductor,  which 
in  this  case  ennuol  In-  nucd  as  a  mcilium  for 
communication,  intercepts  the  induced  currents 
on  all  sides  of  the  inducing  circuit,  and  in  ita 
closed  circuit  absorbs  them. 

As  in  such  a  system  the  outsi<Ic  conductors 
could  not  be  utiKxed  in  the  formation  of  circuits 
for  purposes  of  communication,  it  is  admitted, 
tliat,  ajiarl  fi-om  the  hidkiness  necesaarllr  at* 
tending  it,  the  first  cost  of  construction  upon 
that  plan  rentlem  the  system  comparatively 
imprnclica] ;  whereiut,  in  the  -lyali^ui  adv.'iiiced 
by  Mr.  Gisbonic,  the  conalruction  is  nnicJi 
ciieajwr,  and  all  th<:  cx)i)ductors  rt)rm  an  in- 
tegral part  of  llic  conimnnicaling  eireniia.  so 
that  space  is  economized  to  tlie  fullest  extent. 

A  g-xxi  deal  of  interest  is  being  manifested 
in  this  invention  which  Mr,  Gisbome  has  Just 
now  biougbt  forwaixi,  although  It  has  been  a 
subject  of  investigation  witJi  biro  for  some 
year^  past,  the  cable  referred  to  In  tlie  paper 
having  bi-en  onlcred  by  the  Dominion  govern- 
ment during  the  aunimer  of  li^dj. 

Mr.  K.  Nteckel  prcsentiil  a  paper  on  lli«  fonn 
of  the  contracted  lif|iiid  vein,  aileeting  the  i)rc»- 
ent  theory  of  the  suicnce  of  hyilraidics,  iu 
which  the  anthor  ebims  to  propound  a  new 
theory  of  the  clllus  of  liquids,  and  describes 
experiments  by  which  he  has  sought  to  test  It. 

Dr.  T.  Sterry  Hunt,  in  Ins  paper  on  the 
origin  of  crystalline  rocks,  maintained,  in  op- 
po»itiou  to  the  ])lutonie  and  metamor{>bic  by- 
pothesM  of  the  ori|;in  of  these  rcKfk>.  a  new 
one.  dcwigrinted  thcorenJ/iehypotlK-xis  (tirrett. 
Kp^vi),  'a  spring'),  aeeontiiig  to  which  they 
were  formed,  at  an  early  period  of  the  earth's 
history,  by  the  agency  of  circulating  siihter- 
ranean  waters  rising  to  the  earth's  surface  as 
springs.  He  supposes  the  previous  existence 
of  a  (^aotic  layer,  the  last-congealed  imrtioa 
of  a  globe  consolidating  ftom  the  centre ;  which 
layer,  rendered  |M>roi>s.  and  permenled  by 
watcm,  gwie  up  to  tliem  the  materials  of  quaiU 
and  Ihc  feUpars,  after  the  manaOT  of  Kcoliles. 
to  be  d«ix>silc<t  at  the  sjirfnw.  The  action  of 
non-aluminous  silicates,  allied  to  peetotite  or  ibe 
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aatgneaiaa  salts  in  seit-nater,  was  th«  source 
of  8er[>enl[iie.  pj  rosene,  eto.  The  gradimt  re- 
dioith]  bv  aoliitiuii  fi'oin  belciw,  of  vuxt  i|iiaii lilies 
of  inttt«rial.  uixl  Itii!  rc-xiiltin^  cotilriicIJoii  of  the 
primitivtt  Nlrntiim,  ciiiiKi'il  tltu  iinivcni'al  oorru> 
gntions  of  the  upi>cr  acidk-  or  gnriwiic  layer. 
From  tliP  imdii^solveii  liiwic  residual  portion 
bare  come  such  eruptive  rocks  as  me!aj>h_vres 
aud  basalts,  nliile  granitic  and  traehvtic  rocks 
ue  soneued  and  dis|)lac<?cl  porliooa  of  tlie 
acidic  or  secoudary  lajer.  The  nulbor  bas 
develojwd  at  length  this  hjpotbeaia.  wliiob. 
according  to  liim.  alfords  a  aaUvfaclory  i^xpta- 
nation  of  many  biUicrlo  unitolrcd  prublcniK  in 
geology. 

In  »  paper  on  Uic  donitily  ami  the  tlicrmal 
expansion  of  squeous  solutions  of  sulphate 
of  copper,  I'rof.  <l.  U.  Slaclii'egor  gave  an 
account  of  extended  observations  luado  to 
determine  the  density  of  solutions  of  differ- 
ent degrees  of  concentration,  and  at  different 
temperatures.  Aa  a  tfeneral  result  of  the  fx- 
perimenta.  it  is.iliomn.  1°,  ilmt  Uie  rnlv  of  vari- 
ation of  density  with  tt-niperutiire  in  all  enKCit 
intrreascM  with  tlin  Icinpi'rnl.cn-.  and  with  the 
degree  of  eonciMitvation  ;  ti".  that  at  low  Icra- 
p<:raliir<^)i  (below  about  25*  C)  the  rate  of 
change  of  density  with  tcmperatun'  is  for  all 
Bolntions  greater  than  tho  same  rale  for  water ; 
8°,  that  the  difference  between  these  rales 
diminishes  as  the  temperature  increases;  and, 
4',  tliat  for  moat  solutions  (probably  for  all) 
these  rales  are,  at  sufBdeully  liij^b  lcni|ieratiire« 
(30°-^0''),  the  same  as  for  water,  i.e.,  the 
thermal  exjiHiislon  of  soliitionit  is  ilie  itame  as 
thai  of  water  at  lAiesi-  t<'in|)pratiire:<.  The 
es|><*rin)Ontx  also  milKttiintinte  a  rosnit  formerly 
obtained  by  l*roro*«or  Kning  »«d  the  author, 
that  very  weak  solutions  of  tliia  salt  have  a 
volume  smaller  than  that  of  th«  amount  of 
water  whicii  they  contain, 

Prof.  E.  Haanel  gave  a  continuation  of  bis 
paper,  presented  to  the  society  last  year,  on 
blowpipe  re-actioQs  on  pla.'iter-of-paris  tablct». 
In  which  he  described  llie  eti'ectt  of  treating 
copper  with  Iiydrobromii!  aeid,  and  iron  witli 
hj^riodic  acid,  and  xhovred  how  to  distinguish 
between  Koleiiiiim  and  inertniry.  lie  dewrribed 
also  Ihc  c-o.itings  per  si-,  for  tlic  above  tabids, 
for  selenium,  tiemannite,  arsenic,  silver,  alloys 
of  bisiDUtb,  lesd,  and  antimony  with  silver, 
gslODa,  oipimenl,  realg-ir,  mercury,  tellurium, 
carbon,  cadmium,  and  gold. 

The  same  author  gave  a  description  of  ap- 
paratus for  dislitiguishiiig  lla me- coloring  con- 
stituents when  oif('iiri'iii)j  logt-llier  in  an  jwsiiy. 
The  apparatus  coimiHttt  of  a  HJH■(^t.tcle-f^t1nl^. 
fiirniahed  for  the  led  eye  with  plain  cotorlesa 


glass,  and.  for  the  right  eye,  with  four  glasses, 
—  re<),  green,  violet,  and  bine.  These  glasses 
revolve  on  an  axia.  and  can  be  brought,  eitlier 
sciiaratcly  or  in  ani'  coinlnimtion,  before  the 
right  I'Vc  of  lh<'  <>pi;rator. 

I'rol'.  N.  !•'.  DupiitK  allowed  l»ow  to  dc*-elop 
by  simple  algebraical  incthotis  eerUiii  fuiKtione 
ordinarily  developed  by  liio  ai<!  of  Itie  calctdns. 
I*rof.  E.  il.  Chapman  described  a  series  of 
analyses  of  magnetic  and  other  irou  ores  from 
sanaples  obtained  by  liim  |K'i:8oitally  (loin  vari- 
oiia  pait^  of  Outai^o.  The  geological  condl- 
tioiis  of  the  di'|Misil»  were  also  biietly  given. 

In  tlie  geological  an<l  biological  section, 
Dr.  A.  It.  ('.  ^clwyn  gave  an  account  of  hi.i 
ob»evvation«,  in  1HH3,  on  tlic  gcologj'  of  a  pari 
of  the  north  shore  of  Lake  Superior,  in  which 
he  considere<l  he  was  able  to  show  that  the 
great  masses  of  coluinnar  trap  which  form 
the  summit  of  Tliunder  Cape,  I'ie  Uland,  and 
McKay's  Mountain,  were  not  part  of  a  ■  crown- 
ing overflow,'  as  they  have  been  described  to 
be.  and  newer  than  the  Kewcenawan  series,  but 
thai  they  art!  (fout4-ni|ioraneous  wttli  the  black 
slaty  .ihalt-it  of  the  Aniinikie  group,  which 
iinuHntiately  Hn<]  conformably  underlie  tlicm. 

I'lxjftawor  George  I.awson  presented  a  re* 
vision  of  the  Tanadian  Il.inuncutaecse.  The 
author  referred  to  his  monograph  of  Ksnuncu- 
laccao,  published  in  1870.  to  the  extensive  col- 
lections that  h.id  been  subsequently  made,  and 
to  works  piiltlished  iiiwn  the  North- American 
flora.  —  all  of  which  enabltnl  a  fuller  and  more 
accurate  deiw-ripiiun  of  C'anailian  ranunculoce- 
oils  ptantK  to  tic  given  now  ttiiin  wan  |)OKslhIe 
whon  the  previouit  paper  was  prepart^l.  The 
grejiler  precision  gixen  to  rewTil  o'lMirvation 
iiml  aUo  ctinbled  the  geographical  range  of 
these  plants  to  be  statcl  more  fully.  'Itie 
striking  divei:^iiy  of  modillcation  in  the  form, 
number,  and  arrangement  of  Ihe  several  parts 
of  the  flower  and  of  ihe  fniit.  in  the  several  gen- 
era, was  poiuted  out.  Tile  number  of  Caaa- 
diaii  species  Is  seven ty-cight.  and  of  varieties 
eighteen. 

Dr.  T.  i>terr\'  Hunt  pr«:s«nt4!d  a  second  part 
of  Ilia  e)t*ay  on  the  Tncunic  quentiun  in  geol- 
ogy, in  which  he  endeavored  to  show  in  the 
firsL  place,  more  fiilly  than  ium  yet  been  done, 
the  relations  of  the  Taconian  or  lower  Taeonic 
scries  of  stratified  rocks  to  the  sueccoding 
Cambrian,  or  up|)er  Taconic,  which  some  geol- 
ogists have  c-onfotinded  with  the  Tacontan. 
1 II  this  conneolion  I'*  given  a  critical  diaouadon 
of  Ihe  siiidies  of  Perry,  Maroou.  and  others, 
and  Ihe  opinionn  of  Dana,  tt»  regitnlai  the  Cam- 
brian (if  the  Appalaibian  rrgion  of  North 
Aineriea.     In  the  netiuiid  place  lit  eoiixidered 
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Ihe  |irotMb1e  «r)uiv)iIonc«  of  the  Tnowniiin  lt> 
Dio  !lacoltiiQit«  M-rivf  of  lUnKil.  hikI  to  ttimilar 
rtK'ks  eUcwlictr  in  Sontii  Amcrk-u  aiwi  the 
Wcat-lndJnn  [sUnds,  as  well  ns  in  IliiKlostaii 
and  sootbcrn  Earopc.  All  of  tbeee  comparn- 
tive  studies,  it  le  said,  t^nd  to  eslablish  tli« 
diatinctoeHs  of  the  Taconiau  as  a  greai  an*! 
widelv  spread  series  of  m'§^lalliii«  straiiQed 
rocks,  occii|iyinK  a  tioi-isou  bt;tw<-t-n  the  (.'iiiu> 
brian  and  the  Manlalliiiii  ue  vuimger  gnoisit 
Mirier  of  Euix>]*e  and  Norlli  Aineriui. 

Some  <k')>osit)i  of  litniiirt-rniiK  iroii  on  in  thv 
countk-Kor  llaliburioii  iiini  lln.tliogs,  Ootnrio, 
were di«ciis»cd  l>y  I'rof.  K.  J.  tbapnian.  Aft«r 
referring  to  the  occiinTnci?  of  Diimeron^  depos- 
its of  mngiK'tic  iron  ore  in  certain  zooen  or 
belta  of  conntry  in  the  counties  of  Vieloria. 
Uaiiburton,  Peterborou-;h,  and  Hastings,  lie 
described  tbeir  conditions  of  occurrence  as 
those  of  large,  IsoUted  maancis  or  *  stocks,'  — 
forming.  In  some  oumis.  abeathed  sloektt.  or 
stockschtidem  niiil  gkiitnrs.  of  Gvnnaii  and 
Swediitb  ininerit.  -~  as  in  lln;  (creal  iron-ore  mmc 
of  Arendal,  in  Norway.  While  tlicxc  stock- 
matwcit  of  ii-on  oro  are.  for  Itic  grestcr  pari, 
quite  rre«  from  liuniiim,  one  of  vast  size  in 
thotownsliipofGlanDoi'gan,  and  another  equally 
large  mass  in  Tiidnr,  are  shown  to  contain  s 
cOD^derable  amount  of  titaiiimn.  Detailed 
descriptions  of  llieso  irere  given,  with  analyses 
of  the  ore. 

Prof.  E.  J.  Chapman  also  read  an  essay  ou 
mimetjsm  in  inorganic  nature.  Miinctisni,  on 
rcoopiized  in  organic  uature.  hu  bei-n  rc- 
garded,  on  the  one  band,  an  the  direct  rc«tdt 
of  a  prot«ctinv[  l'rovidi-nr«,  iiix).  on  the  otJivr, 
Bsorigiiiatin(;in  n)inul<'a|i)iroaclie'>  towards tlic 
imitntcd  ot>jevt ;  tbc»o  iH-comiiig  inteusilied  in 
suetiessivc  generations  until  the  imitation  be- 
Conw  couplrtr,  or  rencbr^  ils  extreme  limit. 
In  (bis  paper,  the  writer  attempts  to  show  itiai 
neither  hypothesis  may  bo  absolutely  corn^cl. 
but  that  the  peculiarity  may  be  due  to  sonio 
oocnlt  law  of  'localism*  by  wliieh  aKsodatcd 
forms  otlen  become  impressed  with  mutual  tV' 
•emblaDces.  In  sup|K>Tt  of  tbi-t  i  icw,  hr  refers 
toMveral  euHous  eases  in  which  i-L-rtain  min- 
erttU,  normally  and  gen<.-i*ally  of  very  dissimilar 
aKpect,  becmnc  i^osely  ininii'lic  under  cenain 
loi-al  conditionit ;  an  M-cn  in  examples  of  quartz 
and  zireon.  pyroxene  sikI  apatite,  etc..  in  the 
jihospliflte  dqmsits  of  the  Ottawa  region. 

A  monograph  of  Canadian  ferns  was  offeriil 
to  the  society  i>y  l>r,  T,  J.  W.  Biirg<^Ks  ami 
Prof.  J.  Mscoun.  ftofessor  Mai-unn  stated, 
that  twenty  years  ago  tlte  total  niimlwr  of  ferns 
known  to  oeeoi-  iu  Canada  w.tn  forty  •sis,  while 
U  the  present  time  il  liwl  iii<-i-(-.'uc<i  to  sixty- 


thn-o.  In  illiintrnlTtig  the  range  of  the  more 
interesting  s|>cc'ic>',  he  particuhirly  noticed  the 
ocwiirenec  of  I'iiegopli'ri.-'  rJiU^aiva  in  AnU- 
costi,  where  he  had  founil  il  in  ItW?,  and  re- 
marked that  tiie  same  plniil  liad  reccolly  been 
collected  by  Urs.  V..  U.  Daweon  and  K.  Bell 
in  the  country  around  and  to  the  eiuL  of  Die 
Lake  of  the  Woods. 

Prof,  L.  W.  Ilailey.  in  a  paper  on  geological 
eontaclit  ami  ancient  erosion  in  the  Province  of 
New  llninswick,  Kummnriiced  the  more  tmpor- 
tanl.  ami  weU-cslabliiihed  lines  of  physical  eon- 
tnel  tielween  the  geological  foraiatloiiH  of  New 
Bniiiswiek  ns  licaring  ui>on  the  relative  age 
of  the  Intlcr,  nnd  the  disttirlMmi*s  to  which 
they  h.iv  .n  ulijected.  Thn-e  w«ll-inftrki«l 
breaks.  -1:1  mng  groups  of  widely  divvrM 
character  were  reoogniKoii  among  pre-Cam- 
brian  strata,  —  the  Bup|)osed  eijuivalcnts  of 
i^tn«ntian,  Iluronian.and  possibly  Montalbui 
horixoiat :  a  very  luarketl  one  at  tlie  base  of 
tli<^  Cambrinn  :  and  olbei-KMiiecessively  between 
later  roiiiintionK  to  the  ba!«c  of  the  trios.  Tili« 
cvidonee  of  such  bn'flks  was  »hown  to  be  of 
various  ch.iracler.  tnchKliiig  disconlnncc  of 
dip  and  strike,  overlap,  igneoas  extraviuuttJom. 
and  intermediate  erosion ;  and  Ihe  bearing  of 
the  facts  determined  on  the  physical  aru)  geo- 
logical history  of  nortlt-eastem  America  was 
briefly  discussed.  The  granites,  which  con- 
ittilute  so  marked  a  feature  in  the  gecriogy  of 
Uie  Ai:::ad!ori  provinoes.  were  deacrihed  as  in- 
triinive,  und  ao  tlie  cause  of  the  extensive 
allcrntion  exhiliitcd  by  the  formalions  which 
they  have  Inviidoii.  The  eroution  which  ac- 
compauie<I  or  followeil  ujioii  tin-  diatnrtmntwa 
described  wax  shown  l<>  have  bw-n  i-iK>mvou». 

Mr.  (i.  F.  Matthew  vontiniiec)  his  illutttra- 
lions  of  the  fauna  of  the  St.  John  group  by 
presenting  a  paper  on  tlic  ConocoT^phidae,  with 
notes  ou  the  I'ar.idosidatr.  The  species  of  Coo- 
o<^>rypbo  ri.-ft'n'ed  lo  and  illustrated  are  C. 
Mattlicni  llaitt  (with  three  varieties).  C  el»- 
giinH  Ilnrtt.  C.  Baileyi  Haiti  (with  two  varie- 
ties), and  a  new  form  which  tiie  aulhur  descrilioa 
as  (.'.  Wnlcotti.  Critical  remark*  an;  ulso 
made  u|>on  Pnmdoxidcs  lamclbtua  llartt  and 
P.  acadicns. 

In  a  description  of  a  snpposed  new  am- 
monite from  the  ui»per  cretaecous  rocks  of  Port 
St.  John,  on  the  Peace  River,  Mr.  .1.  F.  WhiU 
eaves  considemt  it  to  be  an  undescribcd  specjc* 
of  I'rionocycbin.  eloaelj"  allied  to  the  type  of 
that  genut  ( AmmoHilc-H  Woolgaii  of  .Sowerby), 
but  with  niucli  mom  closely  coiled  volulioDS. 
It  occurs  in  llatlened  nodules.  In  shales  which 
are  l>elievcil  to  be  Uie  ciiuivalenl*  of  the  Fort 
Uenton  glx>up  of  the  Upper  Miswmrt  Hcclion. 


• 
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THE  MIDDLE    YUKON.'  — 1. 

The  extern  of  the  Alaska  militiiri'  re(H>nii(>U- 
8UD00  or  \tiS3  u;h  so  ip-uat  thnl  1  devmeil  it 
t>e«t  to  ilivUle  Ibe  aceoiiiit  of  it  into  coiirrn- 
lent  Bcctious;  noil  Iho  three  &u)xlivi&ions.  of 
which  Ihia  le  tbe  hocohiI,  Lave  already  becD  ex- 
l>laii)C«l  as  luaile  wholli/  with  rvfervnce  to  my 
MOM  travels.  It  was  therefore  not  inleuilod  as 
11  ^iwjjruiiliicnl  (llri^ioii  of  this  sroat  nvt-r,  al- 
tiiougti  it  would  iKit  \iv!  altogfllii'r  tiiiiiviiiliililc 
i;v«ii  Toi'  tlkiH  jiurposc.    I'lic   Midtllc   Vukuii, 


fishery  or  niiiKrsI,  Itint  may  »prii^  ii[j  along 
it. 

I  liave  Hpolien.  in  my  prot-ioos  tirtieic,  ol'  the 
coniptirative  §iz«a  of  the  IV^IIy  and  titc  l^ntt), 
aboning  the  latter  to  bo  iiiidouhtrdly  the  Yukon 
lii-uper:  ami  the  view  (flR.  1)  utkeii  lookiug 
iiilc)  the  iiiODlh  or  th«!  I'elly  IVoiu  an  iiilaud  nt 
tli<-  jitnoliun  or  the  two.  ami  Uiat  (fig.  i) 
lookinjl  linek  up  the  Yukon  Troiu  lilt-  n.it«  of 
ol<l  Srlkirk,  Khow  the  eviilt-nt  pri'|M>iidt'rauee 
of  the  latter,  although,  in  llie  riiw  tirUie  I'elly, 
Uit  otte  of  it«  mmithK,  tti«  lower  and  lai^irr 


ytm.  \.  —  ^'rhiiw  iciivit 


;'nii  tciftn 


with  reference  to  my  expedUion.  extends  from 
thi-  liilf  of  old  Fort  Selkirk  to  old  Fort  Yiikoii. 
— u  |mrt  of  the  rivi-r  Hliich  me  knoiv  io  an 
iippruxiinnte  iiiaiini.*r  hv  llif  rouijh  niap^  of  the 
lliidton^llay  traders,  who  furincrly  tnilth-ked 
nioiig  tlic«e  wBtfr».  foint:  i-in'oys  of  ihi-  ^V ext- 
ern union  tck'fir"!'''  «iini«""y-  ""d  .i  Tow  nth- 
ers.  Thi?  part  of  the  riier,  therefore,  had 
been  explored ;  and  to  my  ex))editioii  fell  the 
]ot  of  being  the  first  to  give  it  atturrey.  which, 
though  far  from  perfectioo,  is  the  first  worthy 
of  thie  name,  and,  I  believe.  fitifBdeot  to  answer 
all  piirpoaes  until  coiiimerec  is  eatabllabed  on 
the  rivor  fttilucnient  to  tbK  liuliiAtries,  cither 

>  Sh  ScUmci.  Ssfc  M,  M. 


Olio  around  the  islaml,  cjin  Ik-  nieen  dixlinctly. 
Tlie  peiqwiidieulsr  blutT  of  cniptive  rock,  din- 
tiootly  columnar  in  many  places,  and  with  ila 
IaIub  reaching  tVoin  half  to  tn'o-third?  the  w.tv 
to  the  top.  shown  in  the  first  view,  extends  up 
tin-  R-lly  on  ilie  north  bank  as  ftir  as  it  «as 
visiled,  Kotrit:  tnu  or  three  miles,  and  oontinuea 
oil  down  the  Yukon  on  the  same  (north)  bank 
for  twelve  or  thirt'H'ii  miles,  when  the  en- 
eroacbing  niounlnini!i  oblitiTatn  !t.  In  bill  one 
pl.ieo  that  I  saw  wsis  Uien>  a  limak,  ho  that 
oDe  could  climb  from  the  liot.toni,  «v«:r  the 
d4firU,  to  the  level  platean  that  estcti<led  )>aek- 
wnrd  from  it«  aest ;  nlthoiigh  in  ni.iny  plui-i^K 
thin  plateau  oould  heg.-uuedby  alpino  climbing 


678 


SCIENCE. 


up  Ibe  creviws  iu  the-  IkkIv  of  thv  rxJck.  The 
l>late»u  is  Dot  verj'  wide  before  the  Tfiol  of  ibi- 
bi^h  rolliii-f  hilU  is  gained.  Iti  fl^.  1  the  con- 
stant barricatles  of  driftuood,  mel  evervwlicro 
oil  t)i«  lauay  l»laii'lB  of  tbese  rivers,  nrr  el)on-n, 
itnd  iiru  tntidi  below  tiio  nveragf  in  :imoiiiil  : 
till-  bva'U  of  ihf  iskiido  being  ofien  jiile'l  tip 
Willi  »l.t<-kM  U'li  lo  iwfiilv  (til  hiKli.  foniinig 
niori"  or  le**  »  pnitcctiiig  <Iiiiii,  lit  IVcslieta, 
(rotn  the  rrodiiig  iiovr<T  of  lln-  svrifl  water. 

Au  Avail  (or  l.vun)  IihIiiiii  giiivc  some  two 
or  thretr  niontbx  old,  on  iIhi  Ijiiiik  of  the  riv«r 


ProiD  the  grave  itwlf  tlM-te  is  i-rwU'd  ii  light 
|>ol(!  Iweniy  to  tweiiiy-Bvc  fei-t  high,  iiml  hav- 
iiiK  tioinc  coloR>l  clolb  dnimting  IVoni  itK  lo|i ; 
idlhotigb  ill  tliis  ideiilical  grave  the  rlotti  ivas 
vfliile,  or,  riilher,  dirty  while.  Not  far  away, 
jilffiiyi'  Hoc*  I'lioiipli  lo  sJiow  ilinl  it  is  m>iiM> 
i^iilR'i-xtitioii*  itcljtint;t  of  ihi'  ^-ave,  i»  nnutlier 
[lole  of  flboiit  cfiiiid  hei^lit ;  »ud  to  lis  top  LJieiv 
h  fastened  si  |MX>rly  i-aripd  (igiiro  of  »  Qsli, 
duck,  goose,  or  bear,  vrhieh.  I  think,  desig- 
nates the  Eub-clau  to  wlikh  ilie  dcpurletl  bts 
longed.    This  polo  may  b«j,  and  ottun  it,  a  fine 


Vim  i>v>ttHE  vr  rat   Vrsus  riw«  tir«  »irtu  or  tii»  IIllt, 


near  tfae  site  of  ohl  Furl  Sitlkirk.  wan  a  ty|)lca] 
ODB  of  Uif  many  w<-  tan-  fniin  b<'re  to  Fort 
Ynkon.  Thir  body  U  In'iU  h)i,  irith  llii'  knCH'M 
to  Ui«  brruat,  NO  a»  ti>  take  n*  littU'  )'j>a<;c  as 
powihlo.  and  ciu'lniinl  in  a  wty  i-oii^ti  box  of 
hewn  boanU  two  and  three  inclu'it  Ibirk,  cut 
ont  with  their  bnad-ase*.  and  then  buried  ill 
the  ground,  the  lid  setdoni  being  over  a  foot  or 
a  foot  and  a  half  bekiw  the  surface.  The  grave- 
enclosure  is  made  of  roughly  hewn  boards,  four 
cornei^poats  being  prolonged,  and  rather  neullv' 
TWiiided  Into  n  <lcsign  rejtresvutvd  in  fig.  :\. 
and  ftoni  wlii<-h  they  seldom  dciwrt.  It  in 
lashed  al  thr  lop  by  willow  withi-a.  and  one  or 
two  slripinga  of  red  |ntnt  .in:  just  Ix-low  this. 


young  tree  of  progwr  height  and  eonvoni«nt 
Ktiuaiion.  atrippi:<l  of  ibt  llmln*  and  baric.  The 
'toleni'  at  Uie  tc^)  is  sometimes  made  as  a 
weather-vane,  or  prob.ibly  it  In  easier  to  secure 
(Irmly  by  a  pin  driven  vertically;  and  it  be- 
comes a  sepulchral  anemoe^-opo  without  tbdr 
intending  it  for  any  s(i«h  meteorological  object. 
These  poles  may  be  elrii>ed  with  rwl  paint,  iukI 
the  outside  pole  baa  one  or  scleral  piecra  o| 
clolb  liiing  iroia  lln  length.  Tlic  graves  are 
ntwa.is  near  the  river-lMiik,  and,  when  (V«sh 
and  whit«.  can  be  seen  for  many  miles.  Hiure 
is  no  tciKlency  whatever  to  group  Iheio  inlo 
gra\'eyBnU, bejond  the  fad  lliat  thejr arc  a iiUle 
nvorc  Rumerotu  neiLr  their  »emi-|*enBaDent  vil- 
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Uges  than  elw.wlicrc.  the  ease  of  iDti>nncnt  be- 
ing «vid«iitly  till?  coiHiolling  cnu§e  of  loralloit. 
LvBving  out  the  |k>1<.>8,  thei'c  is  &  Mrung  wwni- 
hlnncv,  in  »  rough  iniiiiner.  to  civUiEi.-(l  gravcft : 
itnd  no  doubt  much  of  iia  forin  U  <\uv  lu  itir 
direct  and  indirect  coutafta  nilU  (ivitiuilion.  iw 
my  own  Indiaos  (CbllcalH)  tuld  im-  llmt  lln-j 
formerly  placed  tlieir  dead  on  |m>!c  nciiiruldiiig* 
in  the  branches  of  tr*e«,  Mutni'ivli.-il  iiftcr 
Uie  manner  uf  the  Siuii 
one  instance  n  very  o1 
rotten  ocatfold  in  »  tn-c  i 
poin[«il  out  to  mc  as  Imv- 
IBg  once  siibscrAv;! 
that  purpose, 
though  DO  Bl 
roundiRge  con 
firmed  tbe  ato- 
ty:  but  these 
could  have 
easily  been 
obliterated. 
We  tmc 
oeeded  in 
gulling  a 
p  hotograph 
(fig.  t)  of 
a  group  of 
A  y  a  n  or 
Ivan  Indi- 
ans, with 
their  hircti- 
batk  cutiov^. 
It  wiw  vpry 
liurtl  work  to 
kfi^p  tbcm  Btill : 
.itwl,  as  far  oa 
lincncas  of  fea- 
tures is  con- 
cerned, the  pho- 
togi-apb  VI  ui 
not  [lerfect. 
Their  bireh- 
bark  citno«« 
are  the  best 
on  any  part  of 
the  river  in 
liglitacss,  coni- 
pactDcca,  and 
neatness  of 
build  and  de- 
sign. The  paddle,  well  shown  In  outline  lu  the 
hauda  of  one  of  tlie  group,  is  of  a  oro.tA-Bociion 
shown  in  fig.  ^,  the  ridge  or  rih.  r.  being  alwayii 
held  to  l\u-  rear  in  luiing  it.  In  midilion  l^t  the 
jiiuklk,  lliere  are  tivo  light  poIcK  for  OJioh 
caiiocman,  ai)t>nl  a«  long  a«  thn  paddtc,  and  as 
heavy  as  it«  handle;  and  tbcac  arc  used  in 


oacendlng  the  river  liy  keeping  ne^r  tlie  ahoie. 
and  UHing  one  on  each  "iile  of  Uiv  eanoe,  |>oling 
ngaiiiat  iTk!  bottom,  ^io  Kirift  it  this  great  river 
in  Uh-si-  piiitii,  (hat  tlK-y  n>*  no  other  method 
in  asM'iniing  it.  except  lor  very  «lioit  di»tan<wi». 
In  tlir^cendiiig.  the  current  in  the  main  motive 
power,  cspei-ially  for 
long  jo(irue}-8,  and  tiie 


Pin.  t.— IjMKnio  *oaa*s  t«>  Ydkob.   Tiik  •urrrt  iek  nn<TriiK»  *t  tiii  uioh  >rM>c*-m»i  «n 

TDK  IIII.1MI.  Till  llll.l'  BITIIHU  tUOVISTD  aMOTR. 


paddle  is  only  leisurely  used  to  keep  them  in 
the  Bwincst  part  of  the  stream.  When  they 
desire,  however,  they  can  go  at  a  gait  lliat  few 
e»nuem«ii  In  tbe  world,  savage  or  civiUzed, 
11)1 1 kl  equal. 

A  eotiple  of  siweies  of  S^h  were  caught  neai' 
Uic  site  of  i^c!kirk, — the  grayling  being  Die 


saiuc  kind  Uinl  nm  ratiglit  in  Buch  immense 
mimbvr.t  iwnv  Milc^'  i;:i)>i(ls,  and  obspn'ed  [d 
viirviii)£  iHimlicrH  liwra  IV-ilbes  Point,  od  l*be 
Bovc.  Ui  \\k  tnoiitii  of  While  Uiicr.  averaging 
a  trillv  over  a  pound  In  weijchl:  ami  a  Iroiit- 
likf  salmon,  ranght  H)uinii|i(ly  from  lj»kt-  Nun's 
to  Wliite  liivcr.  oi-oiutioiiallj'  willi  a  fly,  liul 
more  often  on  tliu  truut-lincH  put  out  over 
niglit. 

Wc  got  away  from  Selkirk,  .Inly  15,  nt 
1,1&  P.M. I  bavin;;  n-aited  for  a  meridian  cul- 
mination or  tfac  son  Tor  an  obaervation  for  lati- 


Ivou  m.,  Ifo,  TOl 

balky  ralY  was  ewung  tn  as  If  it  hod  been  s 
canoi?. 

From  previous  expiorera  on  Ibe  river,  1  bad 
been  delmled  into  llie  UU-a  that  usnfiil  artiolc» 
—  as  !(iiiv<:s.  ttnwHi.  and  fili-s — -wrro  llio  l»e»l 
for  lra<lifig-iiurpo8i-^,  llic  puivhaitr  of  native 
work,  iind  ]Uiynu'nl  of  Mrrviri-x  i  iNit  I  soon 
ruiin<l  Uiis  to  bo  crtoiH'oni*,  for  tbe  constant 
burden  of  their  solir-itnlions  was  for  t«a  and 
lobnceo,  small  (tiinntitics  of  vrhteh  they  gvl 
by  barter  with  intermediate  riiMiian  ^ibva. 
I'hvse  desires   I  found  to  extend   tbe  nrbole 


PM.  4.— Atak  iMnuiia  aso  main  aiacnuRK  riiMiEa. 


tude.  Altbongb  we  had  untie i-stOo<1  from  tbe 
Indians  that  bad  visited  ii».  ihut  their  village 
wax  but  n  few  miles  below  Selkirk,  we  bad  l>e- 
come  so  need  to  wvnk,  straggling  numberK  of 
natives,  that  it  was  a  great  suiprisc  whin  wu 
rounded  tlie  lower  end  of  an  island,  alwut  4 
r.M.,  to  see  IVoni  s  hundred  and  »cvcnty-fivo 
to  two  hundred  Indians  on  the  south  tisnk  of 
the  river,  ready  to  receive  us ;  our  eoming 
having  been  heralded,  evidently,  by  advance 
courien,  and  all  of  them  apparently  half  frantic 
wllb  excitement  for  fear  that 
^B^^^^^  ^f  would  dritt  pant  witliout 
riu.  &.  visiting     them.      A     line  was 

thrown  a»hore,  and  every  mun, 
woman,  mul  child  got  hold  of  it,  aix)  Uic  great 


length  of  the  river:  and.  as  the  former  article 
is  light,  I  would  espoctally  recommend  it  to 
tlioiM;  entcrii^  Hint  country  to  pursue  ecientiflc 
resciiroh,  for  whieli  there  is  such  a  grand  field. 


/' 


lltosc   Indians  call  thcmseJvrs   the  A-j-ans, 
niUi  an  oetMuioual  leaning  of  the  proouwaa' 
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Cioii  townrds  l-ytm ;  xnd  this  village  coDtaincd 
till!  iiinjority  or  Ihe  tribe,  TIm  vUl&ge  was 
cttllcii  Kah-tuii',  also  Tah-kon'  or  Talik-ong 
(tahk  wemtiig  to  be  a  root  in  Ibe  language  of 
Uiis  country:  vi'ifs  Tahk-heiHli,  Tahk-bcvn-a. 
Tolik-o.  etc.).  It  was  of  a  aciui-iifrmamtnt 
character :  tbc  liiitn  mittlc  of  spriici.-  I)ni»!],  over 
which  llierc  was  uii  oi-fosioiial  [Mrci?  of  olotli 
or  cniiraH.  or  a  <.iiril)i>u  or  tnuoti?  fikiii.  These 
hiiuh  hoii«cs  were  squalid  Klfainf,  and  espe- 
cially »o  com- 
pared witb  the 
bi-iglit,  ii)t«lligeDt 
look  of  the  nia- 
kere,  and  with 
»omc  of  their 
other  hand) craft, 
ns  their  eaiioc-a 
and  wearing  ni>- 
jtarel.  One  ooidd 
bardly  Ntniid  itp 
in  the  houites: 
lliey  were  gener- 
ally double,  fa- 
cing vjich  other. 
witJi  a  nsrrov 
nisle  between. 
eaeh  one  contain- 
ing a  single  fam- 
ily, and  ahoiii  the 
area  of  a  common 
government  A 
tent.  t'ig.  0 
^vcs    a     ground 

Elan  of  it  double 
rush  house. 
The  village  of 
Kah  -  long  con- 
tained about 
twenty  of  these 
liouae$>,  hnddied 
near    the     rl»'er- 

bank,  and  altogether  was  the  lai'gest  Indian  vil- 
lage we  Miw  on  LtiK  whole  leii^li  of  the  Vukon 
Htvrr.  TkicK  wim  a  iiiual  deoid^l  llehi-ew  or 
Jfiwisb  cast  of  countenance  among  many  of 
the  Ayans ;  grciUcr,  in  fiict,  than  1  have  ever 
8C«0  among  any  savagm,  and  so  conxpicnoits 
as  to  make  it  a  subject  of  constant  remark. 

Their  household  implomenls  were  of  the 
most  primitive  ty|>e.  —  such  as  spoons  of  the 
horn  of  the  mountain  sheep,  very  similar  to 
those  of  the  T'ljtiklta.  but  in  uo  wise  so  well 
carv«d ;  and  a  few  buckets,  pans,  and  trays  of 
birohbark,  ingeniously  constructed  of  one  piece 
so  as  not  to  leak,  ami  neatly  sewed  witli  long 
witbi-i  of  trailing  roots. 

Jusl  after  laudti^  the  raft,  the  crowd  that 


Flo.  T.  —  Kov  iTL,  i-iiur  or  Tm  .H  x\t. 


lined  the  narrow  Iwaeli  commenced  sitting  mkI 
dancing.  — the  men  on  the  (their)  loft,  aud  the 
women  on  (lie  right.  The  song  was  low  and 
nionoionouH.  but  not  uninusicnl,  — cliaracterls- 
tie  of  navaiice  miMJi-.  Their  hands  were  placed 
on  Uieir  liipN.  aud  they  Hwuye<l  laterally  to  the 
nide  Inne;  while  tJie  metlicinc>men  went 
through  the  most  hiihxms  gyninaslicn  )>ossil)le. 
A  photograph  wns  attempted  of  tliiH  >;ix>ii|i ;  but 
tiui  westber  was  so  unfavorable,  the  ainaieiu' 

apginraliis  So  in- 
cptni>1ele.  and  the 
fjivomble  oppor- 
tunity BO  hani 
to  seize,  that  it 
nas  a  complete 
failure.  After 

tea  and  tobacco. 
mlili-h  we  could 
siiaw  oidy  in 
^!uiil!  ijiianiilies, 
i.sli-hooicsM'cnied 
■  I  be  thinr  favor. 
:i>-  ilf'mand  ;  bihI 
I  rj*  few  arti- 
(hey  hwl  to 
::■,  mostly 
b,  uiJiis  and  birch 
cnps  and  buck- 
fls.  were  eagerly 
■schanged,  An- 
"iher  aitide  iVee- 
ly  bmiight  us  WSH 
he  pair  of  small 
I  nine  gambling  - 
tools,  BO  chara<.v 
!cri«lie  of  tlic 
ilu'le  iiOTth-wo«t 
<ounln,%  Fig.  8 
ih  fVom  a  p.iir 
in  my  possession, 
and  al>out  true 
size.  They  are  always  used  in  paira  in  gam- 
bling, oue  being  diUinguisbed  from  the  other  by 
one  or  two  ban<U  of  black  engraved  aruuiid  It. 
The  game  has  been  so  olten  described  that  I  will 
not  re|N)at  it.  Thi-ir  present  village  was  evi- 
dently but  a  somi-permanunt  one,  used  only  in 
sninmor  during  the  time  that  salmon  werw  nm- 
niny  by;  tlii?  pink  siiies  of  this  fish,  as  tlicy 
wore  hnn<;ing  around,  split  ogx^n.  forming  a  not 
unartistie  contrast  with  the  <i!irk-gi'een  spruce 
boughs  of  the  houses,  espeei.tliy  if  the  no9C 
was  held  between  tlie  two  fmgers.  The  wo- 
men. Instead  of  carrying  the  babes  on  their 
backs  with  their  face  to  the  front,  turn  them 
around  so  as  to  be  back  to  back,  and  carry 
them   so  low   tiiat  thev   Qt  somewhat  In  the 
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*  bollovr  of  the  I>ack.'  Tlio  moose-Brrows  nse^l 
1>y  lhi»  tril>c  Imrc  a  double  barb  ftirirard,  as  in 
the  coimnQii  arrow,  nhileone  sMo  is  [krotonsed 
r<>i'  Iwo  or  three  inclies  into  a  scrlea  of  barbs ; 
and  these  liave  the  effect  of  wurfciitg  inward 
witii  the  motion  of  the  uiiimnU  if  ii  be  only 
wuii[id<Kl.  In  hiiiilii)^ 
nioom:.  while  tbt-'w  aiii- 
iiiuls    are    erosning    llie 

_^     ntrrtiiti»  or  liikes.  so  oiiv 

n ]     i>r  my  iinerpi-ctcre   saiii 

^•„  (  who   htul    traded  siiion;; 

them  mniir  times,  they 
do  not  huiiilatc  to  jum))  oit  the  snimnl'd  bttck 
in  Ihc  river.  leaving  llae  eanoo  to  look  after 
itAclf,  :iiid  dcspnlch  the  brule  with  a  hnnd- 
knifc.  tJf  course,  a  compniilon  la  uowlcd  In 
a  canoe  to  get  the  earcaa^  aaboie,  und  Rccnre 
the  captor'a  eanoe. 

biuall  black  Uie^  were  now  eoinmendng  to  lio 
anooyingly  uumeroiut.  and  were  )iil<lc<l  to  the 
plague  of  niO!(i|iiitoe«,  thai  never  left  us.  The 
iiam,  timt  were  some  |>TOlPCtion  froni  the  I.ittcr, 
were  of  uo  uw  against  the  foiincr.  Nwrly 
direetly  opixiiiitc  the  villago  the  perpeodicular 
btatfs  ishowi)  in  the  first  iilustratioD  ceased ; 
and  from  liere  on,  the  hills  on  both  gides  of 
the  river  tommeiieed  to  grow  higher  and  even 
inou  main  oil  B  in  character.  About  t)iirly-fo«r 
miles  beyond  tiie  St?lklrk  a  verj  conspicuous 
mountain  mli-eaiii  eaiiu-  iu  fi-inu  thv  nnuth, 
which  I  named  after  Prof.  A.  H.  ('.  Si-l»yn 
of  (Htawa.  Tlio  river  waa  xtill  verj-  full  of 
Islands,  hi)wever,  many  of  which  arc  covered 
with  tall  Njirncc.  and  look  very  picliircKqnc  in 
tJic  almoKl  canon. like  river-bottom,  Ihc  st«v]> 
hill»idv»  licing  nearly  barren  of  Mich  heavy 
timber.  At  Uns  lime  our  attention  was  called 
ton  singular  phenomenon,  while  riding  on  tlie 
n.0,,  an<l  especially  noiieoalile  on  4]iiiel.  sunny 
days.  I  refer  to  a  very  conspicnous  crackling 
sound,  which  was  not  unlike  that  of  lire  run- 
ning throngh  cedar- bru lib,  and  which  tlw  mau 
nttribiitetl  to  a  iH-ltiiig  on  llie  raft,  from  iindeir- 
neath  by  a  nhoiver  of  ]it'!jhles  tinmjjlil  up  by  the 
airift  curri-nl,  nn<l  which  would  have  been  n 
g(MK]- enough  iheiiry  a.i  fnr  :i.<  the  :<o>ind  ws8 
oonccHK-d:  bnt  in<-;wureincnt»i  in  these  plnpcs 
invariably  ren-ali^i  no  Vwttoin  for  a  sisieen- 
foot  sounding-iK>le,  and,  when  going  over  ^^hnt- 
lowcrand  swifter  water  with  pebbly  bottoms, 
(he  craekhug  ceased.  It  being  always  in  deep 
water  of  n  boiling  nature,  flginatively  sjtcjtk- 
ing.  I  attempted  to  acoonnt  for  it  in  a  manner 
explained  by  fig.  9,  TJie  inft  r.  driltiii];  with 
the  arrow.  pa&M^s  fh>m  a  sliallow  to  a  deep 
stretch  of  water.  Tlte  Yukon  is  vcrr  nwift  (wc 
drifted  tbal  diky,  July  16,  foitjr-iwven  aixl  n  bnlf 


geographical  miles  in  eleven  hours  and  lift^ 
minutes),  and  the  pebbles,  carried  forward 
o\'er  the  shallow  part.  an<l  reaching  a,  are  cs«r- 
ried  forwanl  and  literally  dropped  on  a  gravel- 
bank  at  MOin<:  iK>iiil  fiirwanl,  as  b;  an<l,  water 
being  n  good  <»>ndui't<>r  of  .^ound.  a  person  on 
a  lloaling  craft,  during  iiiiict  days,  would  dis- 
tinctly iiciir  this  falling,  when  it  w<«ikl  not  1)6 
heani  if  they  were  simply  ndting  ulimg  the 
iwltom  in  awilter  water.  The  siiddcnncita 
with  which  the  craekhng  commcnceil.  ami  the 
gradual  manner  in  which  it  slowly  dic<foHt,al«> 
het|)  iUIfi  i<lea.  A  series  of  soundings  before 
ami  allir  these  sounds  would  have  wttled  Ihia 
theory:  but  tl  occurn-<l  so  seldom  (once  or 
twice,  or  jiosKiiity  tliree  times,  a  day  in  Ihii^  \>ai\ 
of  the  i-ivcr),  that  it  was  iin|>as]tihle  to  roreleO 
it  so  as  to  do  so,  niilc*ii  one  kept  KOundiik|C  all 
day.  It  was  noticed  in  a  much  lewc  dt^ree  oa 
tlie  lower  rivei'.  but  pmliably  wonb!  not  have 
been    oi>8erv«l   if    previous   experience,  of  a 


more  nmrked  cbaraet«r,  hail  not  brought  it 
before  ns.  Some  twentj-  or  twenty-five  mile* 
IjcIow  Uh^  Ayan  town,  we  wiw  a  Ini^e  black 
bear  ahont  Imlfway  np  the  hilNiiW  of  three 
thousand  fwl  altitude,  and,  not  far  from  Uiia, 
llirce  mountain  guaU  near  the  smumit.  A 
nuiuber  of  Ayan  graves  were  seen  on  the 
hanks  of  Ihc  river,  resembling,  in  general,  ttie 
one  phologi-aphed  at  -Selkirk. 


DBVELOPMEST  OF  SIPUNCULUS 

NUOUS. 

DiL  HATKCnrR   ailils   to  tbn  list  n*  bis  rniuaS 
mibryol'iuloiit  mi'molrs  a  yexy  elaborate  and  Intrrsrf^ 
ing  iMiwr  nil   tlm   rlevelnpment  bS   the   gq^ineatt, 
Slpiinpubi.i  nuiius. 

Tlif  i-kavftgi-  U  iDioiuxI,  nail  fsiili*  In  the  fiwnis- 
tinii  «f  alwiui  Iwi-nt j-tour  ccIJb,  -il  olijcli  inisen  fona 
Ibt-  eiidoili.'nn,  Mtiil  KtMnlern  the  ectodoroi.  Tb« 
rniloilennnl  crils  arc  >rranKei1  lu  tlirM  pairs  irn  tlM 
loir»r  jirtln  of  the  «^,  willi  Alt  will  ci-ll  at  lh»  hind 
eitil.  Tills  uitue  cnrrMponds  to  a  blMtula  wllli  a 
iin!!li!  wall  "t  dellt  oiiclosing  a  clpaiigc-carity.  The 
■idit  i-ii^bxlirnul  cell  1*  tlie  lnndi<ir-ccll  of  Ibe mmo- 
■tnrni,  iti>il  u  rjllrd  lli«  'primary  m«*odenn  o«U*  In 
ili,>  fntl(i«ri>];  ■i.'vzfi.  .An  invagiiiaie  eastrula  to 
[oriiK^l:  ami  iliirmi:  (hlit  iiU)t*  tbo  prfmar]'  mcwalvm 
citii  ilU-ltlcs,  Uiu.1  giving  a  pair  of  mB«oblatu  at  llw 
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potletior  lKml«<r  oj  Uie  blfutaporp.  Diirinf  th«  «li>- 
•iiTV  or  lliu  lilMI(i|Kin:,  H'hieli  Ix-Klnn  it.  ilie  bliKl  bor- 
iler  aiul  prosraue*  UiwanI*  lln-  uiiHTit>r  i«>nlt-r.  tin- 
pair «(  incMNlrnn  r«lb  psM  inwraril.  lukiiii:  up  a  |Hui- 
Uon  beiwei-ii  ibo  K^kxl^nii  mid  llm  cnidxirnii.  Thir 
lilulo|)i>n>  vIoiFK  Mimpklcly;  hut  ttio  U«l  |ant<;rli>r| 
porli<>ii  lUFlosRcormiKinrfS  in  jiosiliun  with  thv  iii- 
iirrop<?iiJng  dC  T.lio  ovMiiliiigui.  wlilch  ii  lui  rctudcr- 
m»\  III  vajcl nation, 

AliiioMiituion  us  ibc  tpulnilntlon  hi>f[iiii,  lli««rlo- 
dami  twi'omra  cloilif.l  wiili  ciliii,  wljii-li  puts  tbruu^ti 
tlie  purea  »(  ilin  /unit  r.uliiiU.  niii]  nrc  thu»  In  h  poii- 
lion  tn  mt  Uie  embryo,  lugctlurr  wltb  It*  rnvnlope.  III 
mntlnii. 

OiiiJof  ihd  uo*t  lntrrn»lliiji  fi-atuirsof  Ibc  (lfTfto|i- 
metic  ii  Ilie  fomuilon  of  aii  riiibryoiik  ciivi'lnpc!  .tl 
ibp  cxpenAV  of  ibt?  cctoilerm,  only  a  ponloii  of  tlin 
ci'initpna  i-tiiering  Into  the  tmbrjo  propvr.  Tlii> 
Kloilcniial  pflrli  of  tlin  i-intiryo  arise  from  two  wpn- 
rule  portion*  (j(  Ibc  (eloifi-nu;  vie..  (1)  a  i^ruiip  o( 
cd!»  at  tbe  aiiimal  poie,  mn!  (l*|  tlio  irl.-linii  cflU 
of  ibt?  bliutoporic  rim.  Tbn  fnrmtr,  calleditlK? '  li«a<t- 
plAlc'  bear*  H  tons  >u(t  of  cill*.  anil  later  givm  rite  to 
llm  «iiiirjwiejoplnif:e«l  ginfilioi) :  thu  latter.  caJlcrt  thn 
'truiik-pUt«,'  formi  the  bodf,  iRdiiillne  ibBor^i  fuid 
post-<it»l  rrgion  of  ibn  biui'l.  Tbe  rest  nt  tliu  «cto- 
denn  f*einpln7«il  iu  fominji  (lie  embryonic  envelope. 
or  i«rou,  irbiuti  »ri«M  u  a  (old  Around  tli«  trunk- 
plate  during  tli«  doling  o(  the  l)1aiitopor«.  Tlie 
(old  sradunllf  clotCiX  iip  over  ibo  pintc,  snil  Ibiis  brio^ 
•bom  condlllons  i^iindar  to  tbuee  seen  iu  inseeis. 
Hm*  Inner  layer  of  tliu  (old.  huwvx-er.  iluvi  not  form 
an  aiuuioii.  but  ii  gnultiolly  abtorbcd  In  tlui  tnink- 
plMtc.  Tbc  hc*d-pl*ie  MwcbM  a  »borl  dlataiiee 
ntidcr  Ihc!  (eTOM,  but  is  not  completely  enveloped. 
Durind  ih*  cloarire  of  llie  blaBtopore,  the  moiobloillc 
bands  tH^giii  to  (ami  a*  two  rDwi  of  cell*  budded  off 
(rum  the  two  meJobUsu,  bsncafortb  called  'pole 
celUot  tbe  meXKlcrm.' 

Very  early  in  the  gaitnila  itage  a  eircular  groorfl 
forma  aroiuid  Ibu  liead-ptatc.  thim  (ormliiK  a  bound- 
urj'-linc  bctwnm  the  pUtn  and  tli«  •«ro«a.  Ttils 
groove  la  formed  by  Ibe  rvlreitliiig  of  llie  protopUun 
of  (be  cella  !a  this  region  from  the  «gB-ii)einbraii«. 
In  tbe  tame  manner  U  (Drinr.d  n  doraal  ciinal,  k ndlnff 
out  of  ihc  rlnn-cana).  aiul  HrrleblnK  alone  >b«  dorsal 
aide.  lerminalinK  i'l  Ibe  five  edee  of  the  fold  around 
tbe  ti'UDk-plale.  As  tbii  fold  clujiea  up  over  tbc 
iruiik-plate,  and  ili  Inner  layer  li  ^^adually  taken  up 
bjr  tbc  plate,  Ihera  t«  (orme'l  a  eavlly  between  tbe 
plat*  and  tbe  outer  layer  of  tlie  (old,  or  the  icroaa. 
Til*  rlng-caiia],  the  dureal  canal,  and  till*  cavity,  form 
together  ■  nyiiem  of  amniotic  cavlilM. 

Th«inaln  .ixE*<>f  tIi«  tt^'tnila,  wlilcb  joiiia  Ihc  ani- 
mal witli  tbe  vegelative  pule,  does  doI  coincide  witli 
tlie  long  axis  of  the  larva.  Tbc  animal  pole  of  tli«> 
gnitnila  axl*  mnvijMindti  to  tho  anterior  pole  of 
tbq  larva,  but  tlie  tegetiitiie  pole  ia  onrried  (urvraril 
(m  tbe  ventral  aide  to  n  puini  about  midway  beiwivn 
Ibe  mouth  and  the  bind  end :  and  tbU  bending  of  Ltie 
gasirula  aiU  brings  Ibe  '  pole  c«IU  of  the  mewtlerm ' 
nxacily  o[ipaeii«  the  Rnina)  pole,  al  tbe  posterior  ex- 
trvnuty  of  the  lorra.    TliU  cbuigv  in  axial  reUtioiis 


la  brougbi  about  by  lli«  iirowib  of  iho  tniok-pHal. 
Tlial  part  of  tbU  plate  wbidi  lie*  behind  the  pole 
c«lU  Tiliifts  its  pooiilon  III  the  ddtsal  aide,  an<t  Ihu* 
pushe*  ibc  pole  cells  fniwoid.  Tbc  cxleasioii  of  tlie 
iniTikpIaie  on  the  ionai  aide  1»  »oon  follQWed  by  ex- 
paoaion  on  (he  Teiilral  aide.  Tills  growth  at  Ibe 
truuk-plalc  not  only  diangea  lli«  axial  relallona,  but 
also  brlaga  tl  Into  conllniiliy  vitli  Ibe  h«ad-plBt«, 
thiia  cilitciing  a  uiiioii  o(  tb«  Iwo  bliherlo  separate 
eciodemial  |K>itk>i»  of  ibe  embryo. 

The  fully(onued  embryo  baa  a  pott-oral,  ciliated 
band  in  the  equatorial  »Mie.  clcoe  bebiii'l  tbe  month, 
and  la  atuchnd  lo  tlin  nps-mcmbTanc  and  tbe  m«om 
at  the  cephalic  end.  The  #«capr  of  the  cnibrjo  from 
(he  egf-membraiie  and  Ibe  taroi*  requires  sereral 
hour*,  and  ii  attended  with  changes  of  the  external 
form,  eapecially  In  the  rfgion  of  (be  bead-plate,  that 
are  not  easily  de<crllinil  wllbnul  tlie  aid  of  flgiiiM. 
U  la  tbe  hind  end  of  (lie  body  ibai  fint  biwaki  ihtougb 
llie  envelopts.  The  rupture  Is  made  al  ibopoleoppty- 
site  the  hcail-plalc,  and  gradually  IncfeaHa  In  tlxe 
aa  the  body  eliAigaioa,  and  force*  Its  way  outward. 
While  the  body  la  tliua  liberatvd,  the  bead>plal«  ia 
pulled  a«ay  (ram  the  serosa  and  tli«  m«nibr*nc,  but 
rpnialiis  futened  at  aereral  iiolnts  by  sti'lTtg-llfcerlon- 
gnilons  of  Its  aubatance.  Tbc  scroia  and  membrane 
uuw  form  a  sort  of  helmet,  uhlcb  the  embryo  bears 
alK>ut  (or  some  boun,  and  ibeu  tlirowa  oO. 

Only  two  days  and  a  lulf  are  eonsuoied  in  the  cm- 
bryonic  d«valopmoni,  while  the  larval  perioil.  u|>on 
which  Ibo  einbryu  now  entei-*,  and  during  which  ii 
leads  a  pelagic  life,  conliiiuci  fur  an  enllte  motith- 
DnrlnK  Ihls  pc^rloil  the  larva  grows  rapidly,  without 
iiDd«qioing  any  Imporlatit  cbnngci  in  (onn  or  In  in- 
ner <it;gasiul  ion,  except  the  formatJon  of  tlie  ventral 
nerve-cord  and  the  histological  dlfferenlialion  o(  tbe 
muacle*. 

At  Ibe  end  of  tills  piriml  Ihe  larva  Is  changed  by  a 
qiaick  ineiamorphoiiis  intu  the:  ndult  fonu-  The 
m«tamorpho«U  ia  charaiteiiieU  by  tbe  Iota  of  tlie 
ciliated  bead,  tbc  degmetnllon  of  the  acceiaory  or- 
gans of  tlie  ocaophngus,  the  n.-urowlng  o(  lite  slomach, 
and  tbe  aciiuisition  of  Ibe  donal  twmI.  These 
changes  icem  to  be  correlated  with  Ibe  abandonment 
of  a  free  pelagic  life-  Tlic  rapid  growth  does  not 
take  place  unlfomlj  in  all  parte,  but  most  cneruetl- 
cjvUy  al  the  hind  end  o(  the  body.  Thla  '  polarity  of 
growlh'  la  characteristic  ot  metaiuerlc  and  many 
non-Dietamerlc  animals. 

Al  Ibe  beginning  of  the  lanal  period  ut>  pari  uf 
thv  nerve  system  la  fully  differenllalctt.  I>ii[<ng  ihii 
pcjlod  the  ventral  ncrvc-conl  arises,  not  by  the  eon- 
crcacence  of  »™mc(rlcal  halves,  but  as  a  single  medi- 
an thickening  of  ibe  ectoderm.  Tlie  dcvelopuienl 
and  scpnratioD  of  this  cord  from  tbo  epltticliuu 
progrM»*a  froin  Ibe  anterior  end  of  tbe  body  back* 
wanl.  The  ocaopbagcnl  conimlssuiee  form  laier 
tlian  the  ventral  cord ;  and  their  dovclopmetit  pro- 
gressea  in  ibe  oppoalte  direction,  hegliming  it  the 
anterior  emi  of  the  cord,  and  advancing  tuwanla  the 
h<'ad-|>lale.  I,aal  of  all  arises  Llic  supra-oesophagt'al 
gaugliou  from  tlie  deeper  ci^Ila  of  the  head-pUlc, 
which  bears  the  two  jiignient  eytvapots.     Tho  coin- 
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luluum  bcglii  lu  a  *\ns\e  >-U\ng,  wblfli  fork>  ftota- 
tiorly  lo  torm  the  oi^*oi>lisg«xl  T'\ag. 

TTw  inuaciil.irtsch  I'oii-Ulsof  an  outer  riiig-muiclc 
l»r?r  »u<l  ail  iiint-r  layoi'  o(  loiiglluillnni  fibre*. 

Tli«  blooJ-vt'ui'!  jLBticm  tiolonKH  to  ilie  iM^l  tor- 
millom.  ThP  duii.it  vess.-!  !■»*,  for  Ibe  inost  part, 
;mi  Mrmmf'trie.il  jxioltiuii.  bc^iiitiing  oii  tlie  domtl 
"Idi-  of  tilt  (*(t.|)!ingu.*,  antl  ninnlng  along  Ihu  left 
Side  of  Ihe  ■llmriiiitrj'  cnnnl,  to  md  lu  Ibe  reslon  of 
Uie  donullf  pl.'Knil  ntuis. 

During  ili«  iu<!Uiiiur|ili(iti|ja  Ui«  nupliridial  organs 
underifos  rapid  iraiisrornintlon;  tlificlIU  and  dilated 
fuiiuvlH  ilijappp.artng,  and  iho  loojied  |H>rl[otis  belnjc 
reiluc«l  to  vMide». 

Ill  poncliitiuu.  Itiitsukek  dijcuui'i  thi'  phylogeiiellc 
r«UlloiiHliii)  of  SI  [mti  till  111  nudiii  wllli  )'li;uc»In*»ma 
and  II10  Diiiiplldi.  Slpiinciiliu  HKt^'^f  n'illi  Ilic  hiiik^ 
liUi  In  iIk-  formatloii  of  tlit-  grrm-laiiiHHHv  niid  tli« 
gnstnila,  Iri  tlie  origin  of  llie  im-sodi-nn  from  two 
priniiin  iiip»obl.iii«,  lu  tin-  upHttin?  ol  llic  mciobl.u- 
tte  bHnds  into  a  iHccral  ami  a  paiirlal  Innf.  in  ibn 
cloture  of  tlie  blaatopon-,  anJ  iti  ihv  fftriuiilioii  ot 
tlic  or-Dopliaziif.  nt  tli«  iwluL  wluch  umrkii  the  liut 
pnnioii  of  III*  bliulo|iore  lo  clone,  Init  dISrri  hi  liav- 
itig  ail  cinbr^anii^  cnvclnpc,  nnil  n»i>cclally  In  llio  all- 
Mitce  o(  any  trutit  of  nu'laiiiiriwn. 

TJicv  Ian'»  bUB  some  cUanwIen  in  coinmoii  wllli  tlie 
Ti'ocbdpliora,  nliicli  playi  id  Iniporiaiil  n  rOtr  In  IIio 
woraiji  and  mntlmht;  l>iil  ihctir  niv  siifli  a.-^  ar^  r^ii- 
I'rally  pn-icrvrd,  even  a'li'r  ihu  Trwliwpliwni  ula^e  is 
paitnl.  Tlie  |>uiiilB  uf  asieeineiii  ai«.  1111  CL'tobliullv 
«oiiii)d«euiii  ajid  iiroclmUeuni  and  pntnlilanilp  tnn*. 
eiiMnni,  nnd  ttic  head.plali'  ItdirlUlpliil.lr) :  tlif  rxiinl* 
of  dlOcrnnrn  are,  absenc'e  i.f  11  pr«-oral  rlliai«d  band. 
weak  d«vi>l'.>pTiirtil  of  llic  liAul  in  uuiDparlxon  nith 
111*  b'jdj.  Ibe  piJWC»»lou  of  a  »ei?oiidarj-  body-cavliy 
{eoelom),  nnd  llic  atueiiceni  prnvltloiial  lioad .kidneys 
and  hr.nd-miucka. 

Tilt)  .tb»en('«  uf  any  rign  of  uieiamerinn  formf  the 
most  liD]>urtaiit  objoctlon  lo  the  derivation  of  Ibo 
SIpUDVulidiiR  (mm  the  annelldx. 

nalMbftk  conciiidn  lliat  (lio  claw  Ucpbyrfs  miut 
be  broken  up,  ihe  Echiurldea  (orminc  a  »ub-onlor  uf 
the  cha^lupiMli.  Biid  tile  Sipunculidae  alhinrd  tn 
ataud  lu  tli«  plai-e  liitliprto  occupkd  by  tlic  Gcphyrea, 
I.e.,  DOXt  to  the  aniiolid  Cia«f.        C.  O.   WitlTUAX. 


THE  UKKIING  OF  TUB  AMERICAN 
MEDICAL  ASSOCIATION  IN  WASH- 
INGTON. 

TitK  tlilriy-Hflb  annual  s*Hlon  of  Ibe  Aiourican 
inwikal  auociatioii  waa  held  iii  Watliiogton,  O.C., 
eaily  in  Uny.  b^iuning  on  the  Ktli,  and  cloclng  on 
the  morning  of  the  Utli. 

Tile  RiornlDg*  went  dimited  lo  ttie  trantactioii  of 
routine  biuinots  by  tlie  ffeiieraJ  kMOL-iaiion;  and  the 
att«moous,  to  ibe  ineetingt  of  tb«  diflorent  aectlotu, 
Ibe  reading  of  p«pcr«,  and  Ibe  dl>cuuIon«  rc*ti1tli;jt 
IboretmiD. 

The  attendance  of  delu^atea  wu  very  laij^,  tbe 
nnmber  teKlxtervd  ncueding  tliirt(«:i  Iiundretl.    Tbe 


inlenut  In  Ibf  rxrirliMivBa  gTetit,aiid  tli«  amount 
of  work  dune  ni«y  be  favorably  eorapa red  willi  tbal 
of  any  pivtiuini  mceUni;  of  iJie  afiwclatlon.  A  dc- 
Uiled  crltlcinin  of  the  indtviduHl  |>at>er<  pfwetited. 
or  of  Ihn  work  done  In  piYpnrotSon  tor  thtTii,  would 
be  out  of  pUoe  aiul  Inip>i»>lbtv.  The  scrcml  auibor* 
irill  bare  full  jiulicc>  In  the  <^o1untni>  of  the  ./r/urnof 
of  the  awofiftlion.  A  reviuir  tif  tin-  nieettriR  n»  a 
wlmln  may  bp  of  Inlcniil,  hnwevor.  loj;etli?r  will*  a 
cm  I  el  deration  of  eonii  of  tlii^  inoi^  linputiant  Invi- 
detits  wbidi  may  bear  fruit  Ihai  will  flffoct  ihe  com- 
munity at  large. 

The  11m  Ibtng  that  irlll  beircrilidnn  li  llM  enor- 
iniiut  aiaouui  of  material  ibatii.i«  placed  upon  the 
prograiunie.  In  Itie  wctloii  for  iIk<  '  I'racltcc  of 
medlelne.'  eic.  boidei  ihe  leading  paper  of  lite  llrtt 
aflrrnoon,  tliorn  were  eight  oibcni  n-ady  fi>r  (ireeeti- 
talloii  nil  the  tttntf  day.  Inatmueh  u  tbe  snaion 
did  noL  bv^iii  until  3.311  i-.m.,  Ibere  vai,  nf  ooar*c, 
no  pumibiliiy  of  duiDg  jtniliw  10  all  Ui!>  work.  Tbn 
poulbitlly  of  injtalUt,  liowever,  w»»  tery  gneat,  iiol 
only  III  Ihe  ihorlenlng  of  Ihi-  dUcciMioni,  wliieb 
eli'iuid  be  tht'  inoal  linporunt  pari  of  tlicvork,  and 
whicli  nbuuld  form  tbe  ehanuvl  fur  Ibo  prveeiitatiuii 
of  npw  or  original  nark  by  Uioie  taking  part,  bul 
niai!  In  Ihn  nnn-pTCwntnlloB  of  aome  of  tlic  pspere 
At  all.  Tbis  Uller  |>Uiinl  la  to  be  deplomd,  for  ih* 
nt.-iaoii  ih«t  any  one  obo  baa  once  put  bliuBelf  lo  the 
trouble  of  preparation,  only  to  stiller  disB()paiDiuir^iit, 
If  nol  likely  to  ropeai  Ibe  expurlmoit  In  the  fuUiTR. 
Time,  Ibe  society  may  be  deprtveil  of  llio  ple.iaura 
and  prolil  Ui  be  derived  from  liMviiiDK  to  men  who 
may  hare  mtiilti  of  importance  to  cominuiileal«. 

Anoilirr  thing  Ibai  ahnuld  be  put  a  atop  to  In  tlic 
tiiture,  and  lhi«  once  for  all,  ia  the  action  of  *oin« 
of  Iboae  ubu  look  pnrl  in  tbe  iltscUMiuti*,  in  reailiiij: 
from  mnntntcript  nhlcb  could  not.  by  tbe  wildest 
■lr«tcli  of  tbe  I luagl nation,  be  eon»IdrnHl  ■■  having 
been  'nolefl,*  and  which  in  many  ram  born  only 
llie  faba«t  reiatiuii  lo  the  subject  lu  band.  An  at- 
tempt lo  tliii  way  to  prcient  a  F«per  where  ii  bad 
no  builneu  to  be,  wa«  fortunately  defeated  on  tbe 
aftenioonot  the  tliird  day  of  tbn  mnrtlng;  hut  lbl> 
was  Ihe  only  liistaaee  of  a  protett  Uiwn  tlie  spot  lliat 
we  knoir  of.  The  iutttailon  to  take  part  in  a  dl>- 
ctualon  idionid  be  declined,  if  ibe  reetpient  doe*  not 
feel  tilnisetf  sulDcienlly  iT«tl  oiulpp«d  to  upeak  iu 
any  but  tbis  rut  and  drie-I  faahloti.  Tlie  Idea  of  a 
dlwuwion.  It  abonld  be  ncedl4-u  to  *Iaie,  U  to  esU 
out  tlie  Individual  opinlona  of  pantelpaiiU,  and  not 
to  atTonI  an  opporliinlly  for  the  Inirodiiclloa  of 
pHpurv  iidt  on  the  pragnunne. 

A  resolution  urging  Iho  various  medical  aehools  of 
Ibr  coiinltj  lo  adopt  a  biglier  standard  for  gradua- 
tion was  passed,  and  should  b«  of  InierMt  to  all  who 
ar«  C0DC«ni«il  about  the  in<<dical  ail<<itda»i-e  upon 
their  (amiliea.  If  Ibli  action  sbatild  bear  fruit.  It 
alotie  u-ould  be  enough  for  the  auncialloii  10  liaiv 
ai'ci>iiipll>heil  at  one  nieMlng.  Tbe  looee  tn&uner  in 
u'lilch  »u  many  uf  tin'  schools  of  Ihe  cmui try  grant 
their  diplumu.  and  the  ill  eltecta  at  sacb  action,  can 
only  be  fully  appreciated  by  the  medical  pf<nfe»siMI 
Itaelt.     Every  ni«niber  of  aoclMy,  bowerer,  b,  or 
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thould  be,  iiit«Te»l«(l  In  to  riul  a  quMlion.  Xone 
of  ux  know,  (nniinnccly  perlmpi,  how,  or  al  irbst 
tltiLc,  tbn  Injury  ma;  cnmo  to  ii>  through  Uie  igno- 
ruic«  of  SOU!'*  of  tlie  ii«H--U«ilg«it  Rraclii«ii\«  tit  mniiy 
of  our  si:buol>.  It  should  be  taiii  hjcuih  kihI  ^Hin, 
Ihm-fore,  Hint  the  iliploma-givitiu  pu«pr  of  niiny  vt 
llicf  mi'ilical  iphool*  of  ilili  pimijtry  iliould  Itc  iu  some 
wb;  mnuliiloil  sccordlnn  to  the  iliornuxhnmi  of  tlielr 
coiirae  fur  » i]#f[r«e. 

Tlie  movenipiit  to  liiduci^  th«  Intematiotint  m«Hical 
con^rcui  to  hold  Iu  mcotlns  of  1887  In  this  mimtry 
•houtd  rai-rt  wilh  llie  siicccM  II  dcervia.  Thi^  pos- 
sible beueltl*  to  he  <l«riv«d  from  lhi»  itre  very  sitstt 
and  far-rcaieliitig.  Tbc  pruwiice  of  m  many  of  the 
aaeiinUi  of  the  mvdli-al  woild  inlnht  l>e  of  benefit  iu 
(tiawliis  Home  of  ik  what  wf  ilo  not  know.  The 
brinsinii  *o  ii«ar  huTiio.  too,  ili«  retulU  ot  thi-  »ckn- 
liflc  luburs  puniued  au  much  further  nbrosd  tlmii  th«y 
are  with  us,  might  terre  to  open  the  eyes  of  more  of 
our  rich  mon,  and  liMid  to  the  rslahllnhmRm  of  the 
KclontiRt-  laboratiirie«  that  ue  ti««A  fo  riiiic)i. 

A  couiiulltiM.-  was  appointed  to  attempt  to  liiducv 
coiigtm  to  pnivldi^  for  thr  tjntntnatle  itiTCitlgalion 
ot  Infnctloii*  dl««]kMt(  In  IhU  country.  —  a  forlorn 
hope  truly,  so  long:  "•  our  l«gl»laivn  are  a»  they  are ; 
bill  al  the  name  time  th«  lUgUt  pcSMblUty  of  vuccms 
*hould  not  hinder  tbe  nttnmpt  from  being  made. 
Thoin  who  am  tni^rpRted  In  tclcntillc  Inrnnlgatlon 
of  till*  tiaiiir«.  however,  ilo  not  look  for  ibi"  («i*b- 
Ushment  ut  any  guT«rtiniantal  instilulluit  luitil  the 
arentge  ineinl>cr  of  tbnt  so^'<'''»tncnt  hni  lost  hia 
dMlra  for  n  ■nr«  rptiirn  In  dollar*  and  ecnln  to  nn 
lnvi>*tiD<^iiL 

The  lack  of  leleiilllic  work  In  iU  piirost  form  waa 
well  shown  in  the  dliciiujon  upon  '  tuberculori*" 
which  took  plaice  on  Iha  ImI  day  of  tbn  *r»»|oii.  Thin 
dlseate  Is  ilie  i-eiiire  of  scleuliOc  medical  luierett  Just 
now,  arr<t  has  heen  ever  fioee  the  aiinounccmeTit  hy 
Koch  of  his  dlat^Tcry  that  it>  euiitc  couid  be  found 
In  a  mlcro-oreanlnm.  Thr  ■'vldniic«  Urousht  forward 
sluce  that  tiiue  lia»  been  ttroiijclj  tii  »up|jott  of  the 
truth  of  his  assertions.  The  geiilleniaii  vbu  opened 
the  diacuasion  did  nut  agree  with  Koch's  cuni^liuion* 
on  the  iiround  of  personal  obacrvatlon* ;  the  baslit 
ot  his  conclusion*  Iwlng  rfMrrcd,  howoT^r.for  fiilur* 
puhlk'.tliou,  l!y  far  the  tai^er  uuinher  of  IliOM  par- 
ticlpnting  in  the  dlscuislon  took  side*  iritli  Koch: 
and  yet,  eminent  as  most  of  tlicm  wero,  there  was 
hardly  an  oliaerratlon  made  That  was  based  npon 
the  ntitlt  of  orlitin.il  |ter?>onal  investigattoQ.  Fur 
ttila  KMOU  the  discussion  wu  aatlifactory  only  as 
bringins  out  personal  opinion  as  hated  upon  literary, 
and  not  upon  laboralory  nock.  What  Is  nwdcd  In 
this  country,  above  Hud  beyond  any  thing  els«  In  the 
medical  way.  ti  a  corps  of  iciuntilic  liivestigaton 
derolod  to  their  work,  and  thoroughly  well  equipped 
by  temperametit  and  Iralnltig.  before  llil*  coinu*^ 
howerer,  must  be  1h«  ■'>ubti*hnjeiit  of  thonMigbly 
•ndowed  and  complerelj-  imleiiendeut  centres  where 
their  work  eon  be  performral. 

This  ([alhnrlnR  tii  Washington  aliould  IMCfa  Ui* 
Inipropticty  ot  *Mok  for  papers  that  are  not  likely  to 
beprewm«l  to  tli«  tueating,  the  iiecci«ity  for  a  little 


more  control  over  the  tnetliod*  of  dltcuaskm,  and  the 
need  for  a  better  reprcwnlatlori  of  the  men  especially 
fulctested  in  •ctentific  research,  If  there  1)c  any  who 
have  not  yet  made  their  app«aninc«. 

The  netid*  csporlnllT  emphisired  are  the  want  of 
a  l>li;her  ataiidanl  of  mivdical  rducntion  throughout 
tbe  country,  and  parllciibrly  the  lack  of  facilities 
for  scientific  rcKarch  in  Uie  newer  brandies  «f  medl- 
cId«. 

From  a  profmflonal  point  of  tI*w,  the  meeting  wa* 
a  Kuoceisfnl  one  in  most  r'-spect*:  t1i«  papim  Uut 
were  presented  showed  core  In  prepaialion,  and,  «»  a 
mle,  >  thorough  practical  knowledge  of  the  sub]«cls 
treated.  At  In  all  tiicb  r^xes,  however,  tbe  especial 
benefit  to  he  deiived  was  found  In  tbe  opporttmlttea 
pr«*enteil  for  personal  contact  and  conversation  be- 
iwftoii  men  separated  by  long  distances  from  one 
another. 

HOW  BGO-COCOONS  ARE   MADE   BY  A 
LYCOS  A. 

At  the  meeting  of  the  Aoadeiay  of  natural  sci- 
ences of  Phllaiiolphiu,  May  13.  He».  Dr.  H.  C.  Mc- 
Cooli  stal«il,  IhftI,  while  walking  in  the  suburbs  of 
PliLladelphia  lately,  be  had  found  under  a  stone  a 
feiuale  Lycoea,  probably  L.  riparia  Ilentii.  which  be 
placed  In  a  Jar  partly  filled  with  dry  *aiili.  For  two 
days  the  spid«rr  remained  on  tbe  surface  of  the  soil, 
ncurly  Inactive.  The  cn/th  was  tlien  molslencd, 
wbeieupon  she  IniiuiKl lately  began  lo  dig.  contiaB- 
iDg  until  she  had  made  a  tarity  about  one  Inch 
in  depth.  The  top  was  then  carefully  covereil 
over  with  a  tolerably  closely  woven  sheet  ot  whit* 
spinuin-'Work,  so  thai  Ihe  spider  was  entirely  shut 
in.  This  cavity  was  furluuBlely  m*d«  against  tlie 
glaM  side  of  the  jar,  ami  the  inoreiuHiile  of  Ihe  lis- 
mato  w*r>"  thus  eipotcd  lo  rlcw.  Shortly  after  the 
cave  u-ag  eovervd,  tli«  spldPr  was  seen  working  Upon 
acirculurcushloii  of  beautiful  whlto  silk  about  tbree- 
fonnb*  of  an  inch  lii  diameter,  which  was  spun  up- 
ward In  a  nrarty  perpi^ndkulnr  position  against  the 
earthen  wall  of  tJie  cav*.  'Hie  cushion  looked  M 
much  nice  the  cocoon  of  Ihe  common  tnbe-weaver. 
AgAlcnA  nacvia,  and  tbc  whole  operalioiit  nl  tlie  ty- 
t'osl'l  wer«  so  like  those  of  that  species  when  coroon- 
iug,  lliat  It  was  mouentarUy  snppoecd  that  a  oilsuke 
In  iletenniBation  bad  been  made.  After  the  lapse  ot 
half  an  liour.  It  was  found  tluit  the  spider  had  otI- 
pusiled  agaltisl  the  central  part  of  the  cuahion.  and 
waa  then  engaged  In  eocloting  ili«  hemlsptiertcal  egR- 
inass  wilh  a  silken  envelope.  Tlie  mode  of  ai^nnlng 
woa  as  follows ;  tlie  fuel  clnspc<l  the  clrcutnf«renc«  of 
lh«  cushion,  and  the  body  of  ibo  anliual  wuilovly 
revolved;  the  abduTuen.  now  Kroally  imlueed  ill  bIm 
by  tlie  extrusion  of  the  e;jgf,  was  ilfinl  up.  thus 
drawing  short  loops  of  silk  from  the  expanded  spin- 
nereis,  which,  when  the.tbdomeu  wasdtopped  again, 
contracted,  and  left  a  lto«sy  curl  of  silk  at  the  point 
of  iitachmeiit.  The  abdoinen  was  also  swayed  back- 
ward and  forwani,  tbc  fHamcnta  from  tlie  splnnereta 
following  the  motion  asihe  tpldertunied.  and  thnsan 
eveti  thickness  of  silk  was  laid  upon  the  egHk    The 


SCIENCE. 


[Voi_  IIL.  No. 


M»e  bebarloT  marked  tli«  fpjnoing  of  the  ciulitoa. 
!■  tbc  middle  of  «rbkh  ihc  egg*  hod  bocn  dcpcaited. 
Tha  M«M  of  the  ottMrrvr  **  lo  ih*  cacooulDg  bablU 
of  Ii^eDM  ««!«  very  oiudi  cwfuMil  by  *n  obwrra- 
tlon  (o  oppoHfl  lo  tfac  nnfTenal  cxpvrii-ncc.  Upon 
retninlsg  tlie  «luil y  sfMt  tho  lat>sc  «(  an  hour  uitl  a 
half,  be  wa<  once  mor«  aMunul  of  bciiiti  rliht  by  th« 
tilEbl  ot  a  riMiiiill  stllicti  ball  ilani-llui;  Troiu  tbi>  apox 
of  the  apMer'*  abdomen.  b«td  (ui  bj  a  dtort  Uir«nil 
to  die  (plnuereta.  Tbo  cunhlon,  howFief,  had  dla> 
Bpiwantil.  Tlii>  mrM«r;,  m  It  hul  uRi-mnd,  wm 
•olvfd:  the  tycoatd,  afler  having  placed  Iter  cgs*  In 
the  centre  of  the  dlken  cuihlon,  aud  euTrreil  Ibein 
o*er,  bad  gathcrrd  op  ttia  mliiRa,  and  lo  iinlied  and 
rolled  th«m  m  lo  make  the  normal  globntar  cocoon 
of  her  geniiB,  which  alie  at  once  lucbeil  under  h«r 
abdonuni  la  the  u»iiaI  way.  Tlil»  «■•»  a  inoBt  inler- 
I'lting  obiprralton,  which  Dr.  Mcf'-ook  believed  had 
nnl  bRfoi^  biien  ni^ule.  The  imuiDor  of  fabrication  of 
llip  C0CH>u  of  I.ycoea  had  b««ii  heretofore  unknovn 
to  him.  and.  by  reaaonof  heraubicrnuieeiibabit,  iLo 
opportiialiy  to  obicrvn  tt  nai  of  rare  oceurrenee.  De 
had  often  wondered  tion  llie  round  (tgg-batl  trai  pnt 
tOKether,  and  the  uiechaiiical  ingenuity  anil  simpli- 
city of  ihe  lueihod  were  now  apparent.  The  i>eriod 
contQmed  In  the  nliolc  act  of  ci>coonlng  wai  less 
tlian  four  houn:  Ihe  net  of  ovlpositlns  tonk  leia 
than  half  an  hour.  Shortly  after  ih«  ey^iac  wu 
flniahed.  the  mother  cut  her  way  unt  of  the  ailk«n 
cover.  She  had  evldrntlj  thiia  tecludcd  berxclt  for 
the  pur|in»e  of  »pfnnint!  her  oocoon. 

I>r.  MeCook  al>o  alludetl  to  anolhnr  inlerestini; 
feet  In  the  ISfc-hiatory  »(  the  Lycoin,  which  hud  been 
brought  to  hia  attention  by  Mr.  Alan  llnntry.  A 
■lab  of  Ici?  having  been  cut  from  the  truten  vnrface 
of  a  pond  about  eight  or  ten  feet  from  tb<:  bank. 
KTeml  fpiden  were  obiMred  running  about  in  the 
wat^T.  Th«y  nere  pusinK  iiiiderii«alh  the  iiirtace, 
between  certain  iralvr-plnnla.  It  It  reiuarkHble  lo 
llnd  tlieee  i-renliire*  thui  living  in  (nil  health  aiid 
actirit^,  In  mldnintcr,  wllhln  the  walcri  of  a  frozen 
ponil.  and  to  l±r  from  tli«  ti.ink,  in  «hlch  tiin  tiiir- 
rows  "1  their  ci>Tigeueni  are  cuiuiii'inly  foiutd.  It  bus 
bNii  believed  tieretofore,  and  doiilideM  ii  1*  gen- 
erally iruc,  that  the  lycotldi  winter  In  ilnr^p  burrow* 
In  the  fc'oiind.  tealml  np  tijihtly  to  maintain  a  higlier 
lempcnttiire. 

CALDER WOOD'S  MIND  ASD  BRAiy. 

7%*  rtbuiont  o/ mind  uitd  brain.     By  HB.ynr  Ca.l- 
DKftwooD,  LL-D-,  ptofeMor  of  moral  pblloao- 

Ciy,  [JnironitT  of  Edinbnrgii.    Second  edittan. 
mdon,  UaOHUlm  «■  Ce.,  18«.     20  +  537  p. 

It  ia  a  alriking  cnmntviiL  upon  the  compkito 
ohangv  or  »tAnd-iK>iiit  nssumcd  by  psycholo- 
gftta,  to  tinil  KD  otniiKnt  Scotch  mctApbysidan 
giving  u|>  onc-Lairof  n  tiork  upon  the  mind  to 
tbo  coti»i'IcratioD  of  the  nuatomy  and  pUyei* 
oiogy  of  tbc  brsiD.  Tliat  lie  Is  in  accord  with 
the  preruUng  lone  of  (bought,  both  uDong 


gonvml  readers  and  among  special  student*.  U 
proved  by  the  fact  that  a  second  edition  of  Uils 
work  bus  iKTn  iIiMnaiidcd. 

Dr.  Caldcrwood  prMenta  the  reenlt*  of  recent 
investigation  in  two  wciences, — pliy8iolog.v  and 
psychology',  both  animal  and  fa»nutn  ;  and  lit* 
nork  ia  in  the  main  succvMful.  because  tba 
aiitlmr  possesses  the  power  of  impartial  judg- 
ment. wtiicU  enables  him  to  admit  all  the  evi- 
dence Itefore  prouotmciug  a  drditiiiii.  and  also 
the  power  of  niakinR  a  clear  slat<^roent  of  both 
scientific  fncU  and  philoeopfaicnl  jirtibleiiia. 
Those  who  liesire  to  aacertato  the  kinil  of  work 
which  is  being  done  in  the  comparatively  m-w 
department  of  phyaiolo(;lcal  peychologj-  will 
find  tho  book  of  great  scr»'ice.  The  subject 
"  has  to  do  with  tlie  fonndation  qoestions  for 
all  mental  philosophy :  for  current  theories  con* 
ccming  the  origin  and  development  of  life  on 
the  earth,  and  speculation  affecling  Uie  order 
and  government  of  tho  unirer»e  aa  a  whole, 
have  more  or  leas  bearing  upon  it  "  (p.  V). 

In  the  earlier  chapters,  tlie  author  Hiic<«eil8 
in  giving  a  clear  and  interesting  account  of 
a  dry  and  complex  iiubjcct.  —  the  comparative 
anatomy  of  tite  ncr\ou«  system.  Ho  then  pro* 
ceeds  to  the  physiolojty  of  ila  various  part*, 
devoting  psrlicuiar  altention  to  the  question  of 
the  localization  of  function*  in  Iho  brain.  The 
existence  of  dellnitc  arens  upon  the  surface  of 
tlie  brain,  whose  irritation  |iroduoea  motion 
of  the  limbs,  or  sensations,  according  to  the 
area  irritated,  and  whose  dcstniclion  protluces 
A  loM  of  the  power  of  motion  or  scnMnlion  in 
the  corres])ODdi»g  organs.  U  ao  longer  a  mat* 
tcr  of  question.  Ity  conQning  his  attention  to 
the  researches  of  Ferrter.  and  by  omilliiig  the 
equally  important  .ind  more  recent  conclasioos 
of  Wiink  of  Berlin,  Dr.  Calderwood  has  failed 
to  give  a  complete  review  of  the  physiological 
facta  at  present  known.  Had  lie  aswrtaineil 
the  i>osition  reactied  by  pnUiologisita  from  the 
study  of  cases  of  limited  ccntn*  of  diiu-ase  in 
the  brain  of  man.  he  would  have  adinittrd  more 
fnri-ly  the  cxisteuoe  of  loealixablc  areas  in  tlie 
huntiin  titrebrnm.  In  lils  chapter  on  hrain*di>* 
orders,  he  uniits  lo  mention  a  largo  class  of 
c.->«es  which  biire  a  bearing  on  this  subject; 
viz.,  c:ise«  in  which  a  small  deatructlon  of  brain- 
substance  has  been  accoin]>anied  by  a  lose  of 
one  func-tioD,  tho  fVinction  ntTrcicd  depeikliag 
upon  tbo  situation  of  the  disease.  In  this  oon- 
uection,  Dr.  Calderwood  re|)eal«  a  statement 
of  Sir  Charles  liell.  that  *■  whole  mastivN  of 
brain  in  man  may  be  destroyed  witho«t  any 
immediate  influence  upon  mind  "  (p.  .'^I).  A» 
a  matter  of  fact,  caivthl  esamination  of  snch 
CMei  will  rarely  fail  to  damonatrate  the  pros- 
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ence  of  mental  ttymptoinit.  wliioh  may  be  sum- 
mnrizcH  an  ii  totts  of  scir-coiitrnl  ami  consoqucnl 
(■liitngp  «r  chariicUT.  In  spit*  of  these  defects, 
ttiv  miltior's  statement  of  the  subject  of  locnli- 
zstion  is  lh*>  beat  that  can  be  found  outside  of 
physiological  toxt-booke. 

in  an  intL'rc4ting  cliapter  ujKin  the  compari- 
aoo  of  ati'iiciiire  and  fnndiona  of  the  bruins  of 
vaiions  niiiiimla.  lli«  conclusion  is  reacbet]  that 
roental  activity  i<  not  )>rO|>orlionat«  to  com- 
plexity of  b^ain-(ll^v«!lnpIncnt.  lie  mivs.  "  Tbc 
state  of  ilic  cane  is  this ;  the  dog,  with  a  brain 
lea»  elalionitv  in  its  convolutions,  slioirs  a 
higlicr  degree  of  intelligence ;  the  horse,  witli 
a  more  Ampl«  and  complicated  series  of  fold- 
ing* in  tho  convolutions,  shows  less  intelli- 
gence. Advance  iu  intclilgeDce.  and  advance 
in  complexity  of  brain -structure,  do  not  keep 
pace  with  each  other"  (p.  lis).  lie  claims, 
on  the  other  haui],  tlial  "  lar^e  dcvi'lopmciit 
of  brain,  apart  from  mitrki-il  ^Icvelopmont  of 
seuHory  ajiparatuK,  is  prornincntly  (rotmccled 
with  tbe  functions  of  Ihc  motor  side  of  llic 
nerve  ayalcm  "  (p.  S.W).  These  conclusions 
iwn-w  to  introduce  his  tlieorj'  of  animal  intelli- 
geucr,  which  is  the  neir  feature  of  this  edition. 

Animal  intelligence,  according  to  Dr.  Colder 
wood,  is  simply  ■  sensori- motor  activity.'  It  Is 
reflex  and  automatic  action.  It  Ia  the  same  Iu 
kind,  from  the  simple  act  of  tlie  TuulliMk  in 
drawing  in  and  esjielling  cMn^Dta  of  water,  up 
to  many  of  tin;  most  highly  compli-x  and  co- 
ordina(4-d  acta  of  man.  The  nerve  system,  in 
all  oa»e»,  may  be  resolved  into  a  typical  form, 
oonafsting  of  two  seta  of  llbivs  (one  sensory, 
one  motor)  meeting  iu  a  central  organ,  which 
Tony  he  a  single  cell  of  the  spinal  cord,  or  a 
oom]>les  assemblage  of  bodlea  crowned  by  the 
cercbriim.  Motion  starting  at  the  periphery. 
carried  along  tbe  sensory  nerve,  ia  coiumuni* 
cated  to  the  nt-rvc-(«ulre.  lliere  moilifiefJ,  and 
thence  Irausmitt^'d  nlou);  the  motor  librca,  out- 
ward ,lo  the  iniiKcli'.  wIhtc  it  produces  motion. 
This  U  M'nM>ri-niotor  activity.  It  ia  dtscrimi- 
native  anil  piirptisiv*-.  But  from  thes«  charac- 
teristics it  is  a  mistake  to  argue  intelligence. 
■"  Purposive  action  nowhere  necessarily  involves 
intelligence"  (p.  2i>5).  The  intelligence  of 
animals,  thus  viewed,  is  the  antithesis  of  intel- 
ligence in  man.  which  lias  other  cliaracterisiic-?i. 
The  degree  of  intelligencu  in  animals  dei>emU 
upon  the  degree  of  perfection  in  tli<'ir  sensory 
organs.  The  great  inti^lligimce  of  tbc  ant  is 
due  to  ita  fine  organ  of  toiicb,  in  tbc  .antennae : 
tiini  of  the  diiek.  to  it«  power  of  vision  :  that 
of  the  dog.  to  it«  keen  sense  of  smell,  combined 
with  ita  moderately  developed  sense  of  sight, 
etc.     lie  conehides,  ttiat,  Id  tbe  whole  range  of 


animal  life,  power  of  discrimination  in  tartly 
dctermine^i  by  tbe  range  of  acuBibility  iHdonjj- 
ing  to  external  organs  of  sense.  "  The  so- 
called  intelligence  of  aniinals  is  nothing  mmi- 
than  the  puriiosive  action  of  mechanicai  appa- 
ratus." Their  memory  is  mechanical,  and 
does  not  imply  true  intelligence,  as  Huxley  has 
lung  taiigbu  The  degree  of  Intelligence  in 
aniinaU  is  due  lejt«  to  the  development  of  inlier- 
i-nt  powers  by  natural  wlet^tion  than  to  their 
training  by  man.  '-Tlic  intelligemv  of  tbe 
«iog  is  a  distinct  product  of  thoiisanii*  of  years 
of  human  training.  .  .  .  Aec<wiiingly  tbe 
intelligence  of  the  dog  is  with^lrawn  from 
available  eWdence  aa  to  natural  evolution  of 
intelligence  in  the  world.  .  .  .  This  is  not 
intended  as  a  denial  of  a  law  of  evolution 
o|>eruting  within  1i^'ing  organism,  but  it  mate- 
rially alfecift  Hip  atracture  of  the  ilieory  of 
<-volution  l>t'  Uiitural  M-li-eiion.  laki^n  aa  a 
whole"  (pp.  a.iO.  2.>1).  -'Kvolullun  of  or- 
ganism and  of  intelligence  do  not  m>  hannonlze 
that  progress  in  the  one  can  be  a  pun-  ii>dex 
1o  progress  in  the  other"  (p.  Sf!i).  From 
the  study  of  animal  actions,  I>r.  Calilcrwood 
concludes  that  no  animal  interprets  its  own 
sensorj-  experience,  or  developa  its  own  na- 
ture, or  improves  that  of  Its  own  species,  by 
rellective  exercise.  "  All  that  is  eoncenwd 
uith  higher  intelligence,  whose  natural  flindlou 
it  is  to  M-c^k  the  interpretation  of  sensor>~  iin- 
I>re9sions.  and  to  govern  activity  on  priuciplea 
of  conduel  superior  to  thr  impulses  of  seuiior)' 
apparatus,  lies  quite  beyond  the  rejjion  nf  in- 
vestigation hitlierto  explored.  .  .  .  Minddoea 
not  (iml  a  place  within  the  ai-ca  of  nerve  ap{>a* 
rains"  (p.  288).  Mind  i>i  revealed  to  ns  by 
consciousness.  "  Consciousness  assures  us  of 
the  existence  of  non-organic  elements  oon- 
necteil  with  seiiiory  exiierlencc:  viz.,  1',  intcr- 
tiretation  of  inipre-ssions  made  on  the  sensory 
apparatua ;  i".  inference  by  .-ompurlson  of  past 
rxpcriencc  with  pri'senl;  ;i°,  synthesis  of 
knowledge  by  use  of  forms  and  mnierials  be- 
longing to  mind  itself.  .  .  .  Tiiesc  indicate 
the  presence  in  human  life  of  an  inK-lligent 
iiatiiro  distinct  ^om  organism,  as  it  is  diflcrenl 
from  that  which  we  designate  '  animal  intelli- 
Rence'"  (p.  3W). 

ITiis  view  of  the  subject  deserves  considera- 
tion, however  much  we  may  differ  from  the 
nuthor.  It  is  evident  that  Dr.  Calderwood 
believes  that  Ibere  i»  no  lelatiou  between  brain 
iitid  mind  as  he  <li'tiue«  (he  hitter.  But  beinti; 
lutablc  to  ignore  the  rcBcmblancc  between  the 
intelligent  action  of  animals  and  of  man.  or 
to  pass  i>y  the  many  forms  of  iutcraiAiixi  of 
mind  and  body  as  <lceGiibed  in  a  Hu)>se<ii]<:nt 
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chapter,  he  ftdopU  tltf-  iiiiUMnalic  theory  for 
tfae  explanation  of  niiitiin)  tnlvlligcncf.  aiul 
carrioi  it  fnrtlior  into  the  rtii^c  of  human 
nfitiiin  tlian  aiij-  psychologist  hag  hithtvto  wn- 
turul  to  do. 

Jlis  th«>ry  of  the  do|}^ncIeDCO  of  mentnl  ac- 
tivity upon  the  degree  of  i>erfe<;iioii  of  eeosory 
orgaos  in  animal?  is  ingeoious.  but  bia  own 
slatemeiii  of  the  tj  (lieal  rorm  and  function  of 
the  eensori-motor  system  is  oj>|>0'H.-d  to  il. 
That  systi'iu  ia  a  doulilc  one.  arxl  uo  sinotiiit 
of  developuMinl  iu  on«!  half  caii  i^ompensate 
for  a  lack  of  devL-loi>in4:tit  in  the  other  ludf. 
However  line  tlie  ntTueluro  of  )i  WMisorr  or;giLn, 
it  lit  iisi;lras,  nnlcA*  i»  corresponding  develop- 
ment hiM  occnrrc<l  in  its  governing  centre  and 
esnciitivc  motor  Kppai-stus.  An  example  in 
point  is  the  olfactory  apparatus  in  man.  whioh 
is  a  bcantifVd  jnccc  of  mechanism,  without 
a  correspondingly  complex  central  organ.  —  a 
SurriTal  of  a  formerly  valoable  sense,  at  prc^nt 
aliDOst  useless.  Nor  enii  Or.  Calderwood'ji 
conclusion  that  the  oomplexily  of  brain  Mlriic- 
tOK  is  |>ro|>ortion(ite  to  mii.teular  devi-topmciit 
be  Rdruitied  in  n  »ittxal  connet^tion.  There  is, 
doubtless,  u  parallrlisni.  Itiit  the  one  settled 
fael  of  liraiii  physiology  is,  lh;it,  through  the 
CHlirt'  range  of  verteliratc  animals,  but  two 
convolntions  of  the  brain  ai-e  the  seat  of  motor 
f^inetioris.  The  other  convolutions  have  noth- 
ing to  do  with  governing  muaciitar  action : 
and  it  is  inconceivable  iliat  they  have  devel- 
oped simply  to  keep  pact-  with  the  two  motor 
convolutions  wUeb  form  Init  a  iiniall  fraetion 
of  the  entira  brain.  Fiom  a  <'«mj>ari»on  of 
the  habitii  of  the  dog  and  the  horse,  and  of  the 
dog  and  tlie  ajK-.  Ilr.  Ca1dcrwoo<l  condncles 
thai  the  dog  ix  a  more  intelligent  -tnimal  than 
theothen.  lie  finds  the  dog's  brain  a  com- 
)iarativi;ty  simple  structure,  and  then  states  ■ 
his  wide  geucralixatioo  that  complexity  of 
structure  has  no  relation  to  intelligence.  Itut 
a  few  pages  farther  on  he  l:dies  care  to  show 
that  the  dog's  intelligence  is  due  to  a  thousand 
years  of  man's  training.  Is  it  not  (H)!t*ihlo 
that  the  horse  and  ape,  under  the  name  con- 
ditions, might  hare  made  even  a  grcai>.-r  pn>g- 
resa  than  thu  dog  ha^t  made?  Ami  as  long 
as  this  piKKtibility  romaiox,  doe*  it  nut  invali- 
date tlie  geiM^raliialion  ? 

It  is  impoiwible,  in  a  limited  space,  to  follow 
the  author  in  all  his  arguments.  It  is  only 
iieceHsariF'  to  call  the  attention  of  readers  to 
the  fact  that  Dr.  Calderwood's  explanations  of 
the  facts  he  so  clearly  states,  are  not  the  only 
ones  to  be  considered.  The  chief  defect  in  the 
entire  discnssion  of  animal  Intelllgeuce  is  the 
lack  of  diacrinii nation  bvtwMtn  rarioua  grade* 


of  reflex  aelion.     There  are  lower  and  higher 
reltexca,  simple  and  ooinplex  reflexes,  accord- 
ing as  tlie  rcHex  centre  excited  lie*  farther  ftom 
or  nearer  to  the  corti^x  of  the  brain.     Kach 
higher  kScx  oontrc  not  only  poswsses  a  power 
of  it«  own,  but  also  exerts  an  inhibitory  action 
u|>on  those  below  it.     It  is  this  inhibitory  action 
which  makes  ivllex  action  purposive.     A  com- 
plex reflex  centre   receives  numerous  senaory 
impolses,  com]ian.<3  them,  and  selects  tiie  proper 
responsu.     If   ire  admit  that  the  cortex  can 
Bc-t  Biilomaliealty,  ire  wiuit  admit,  that.  In  sucll 
uuiomalic  aelion  there,  the   centres   rect^ivu. 
group,  distingui>sh,  luid  co-ordinate  many  vari- 
ous impulses  arrinng  in  them    Troin  dilfercnt 
organs  at  once,  and  res]>nnd  by  sending  o«t 
n  complex   and  oo-ordinated  impnlsc  to   the 
muscles.     An  example  is  the  balancing  of  the 
aomnambuliBt  as   he  walks  a  narrow   bridge.^ 
This  is  very  different  from  the  simpler  refl« 
which  draws  back  a  finger  from   the   flame. 
But  whim  Uiis  complex  reflex  Is  analyzed,  it  is 
foitnil  to  <M>ntjiin  nuuii'  of  the  elemeiita  whidl. 
Dr.  Caldervrooil  would  limit  to  couacioutt  intvl> 
Itgcnce  of  innii.     In  the  aiiwHlotea  giv«n  on 
pp.   23fi   and   2*3  we  have  exnra])tea    of   a 
•  scnsori-motor  activity,*  whicli  was  certainly 
tlie  result  of  the  animal's  interpreting  its  o^a 
former    sensory    ex|>erieiie«,   and  comparing 
past  with  present  aou  with  a  view  to  tiie  reg- 
ulation uf  conduct.     In  a  word,  we  have   in 
liiese  animals'  aotions  a  proof  of  Gonscions- 
nem  and    intelligi^nee   in  the  Strict  sensr  in 
which  the  author  applic*  these  terms.     '  MIikI  * 
mu.*!  be  given  a  place  within  the  area  of  nen-e 
apparatus.     It  muy  he  lulmitted  tJial  we  have 
no  proof  of  the  cxistcnoc  of  conscionsness  in 
others ;  bnt,  if  we  argue   consciousness  from 
action,  wo  mast  include  the  actions  of  animala 
as  well  as  of  our  fiiends.     We  are  reduoeil  to 
one  of  two  alteraativea :  c4thcr  mueh  that  Dr. 
Oalderwood  advances  as  fvidenee  of  mind  in 
man  is   realty  evidence  of  »  more  complex 
seusori-mutor    activity,  or  much  Uiat  he  ex- 
plains away  in  animals   is   true  intelligence. 
There  is   such  a  eontiniiiiy  of  devcloprocm, 
both  in  organisu]  and  in  intelligence,  that  any 
attempt  to  draw  a  boundary-line  between  aen- 
sori-motor  activity  and   inleltigeuoe  at  onc« 
raises  objections  on  both  sides,  —  a  coaduslve 
proof  that  we  are  not  yet  able  to  draw  tlM 
boundary. 

We  do  not  care  to  follow  tlie  author  throi^ 
the  mora  psychological  part  of  his  work,  as 
his  explanation*  low  much  of  tlieir  force  in 
view  of  these  objections.  It  is  gradually 
becoming  e%'idcnt  that  a  rich  field  for  cultiva- 
tion in  psychology  lies  within  the  domain  of 
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pathology ;  thnt  tbe  sliidy  of  <li«caMS  of  tbe 
brain  throws  much  light  upon  norntnl  mental 
prooe^ca.  In  a.  ftatiirc  edition  ire  hope  to  fimi 
a  more  thorough  invcstigatioD  of  the  facts  of 
pathology.  Dr.  Cjilderwood  has  made  a  rtis- 
linct  advance  ftoro  the  old  poeitioD.  which 
liiniteil  thu  «tiidy  of  ]>aycholo^'  to  the  facta 
prt'Ki;i)t(,'il  by  Milf-eonaciuuftiiesa.  In  this  direc- 
tion thurt!  is  room  I'ur  farther  advance.  Tlie 
candor  of  Hiv  milhor,  his  (Trilit-.il  ammen,  and 
his  freedom  from  irritation  in  Ntating  or  ex- 
amining opposing  views,  fit  him  for  Itic  nork 
be  ia  doing  in  an  eminent  degree.  His  style 
is  finished  and  atlraetive.  The  book,  nith  its 
numerous  iliuatrations,  is  ple.isnut  reading, 
and  will  doubtless  reach  a  third  edilioo.  It 
will  be  of  interest  and  of  service  to  those 
irho,  fh>m  lack  of  famlliainly  with  (lemian. 
arc  uoalile  to  rend  the  su|>erEor  work  of  Wundt, 
Grundsmjt  der  phssiologiaehejt^in/eholoijie. 


THE    OOVERNMENT    AaRICULTVRAl 
REPORT. 

Rrporl  of  tht  eommimoner  of  agricvltiirt  frr  lh«  year 
I88S-  WashinEton,  Govtrnmmt  pritding-o^et, 
1889.    Hne  p.,  11  pi.    8». 

Tin:  preKi-nl  volnmc  is  lli^  twenty-tliird,  ive 
believe,  of  a  scrieM  eminently  well  <inalitied  to 
excite  the  curiosity  of  a  sdentilic  inqutrer.  It 
must,  in  truth,  be  admitted  thnt  the  vohimcs  of 
this  series  are  less  peculiar,  on  tlie  whole,  than 
their  immediate  predecessors,  the  so-called 
agricultural  portion  of  the  old  patent-office  re- 
ports :  but  the  new  dispensation  has  been  odd 
enough,  and  it  will  doubtless  be  freely  com- 
mented upon  by  future  historiana  ou  this  ac- 
count. Taking  the  volumes  one  with  another, 
till!  inveittigator  will  Ihul  in  them  a  eonHideriible 
n»M  of  '  stulialics'  nt  which  he  inuy  well  look 
askance ;  divers  reports  '  of  divisions'  or  of 
specialists,  of  every  conceivable  grade  of  me- 
diocrity, illumined  at  r.ire  intervals  by  glints  of 
sense  or  strength ;  while  occasionally  he  will 
eorae  across  papers  of  real  excellence.  In  nd- 
ditlon  to  the  otHdal  lucubrations,  there  lias 
generally  JLjeen  published  a  considerable  bulk 
of  twaddle,  pure  and  simple,  obtained  '  by 
favor  of  representatire  farmers,'  and  ]mb- 
lishcd,  evidently,  for  the  pnrpoAe  of  pleasing 
the  writers.  Such  mt^n  are.  in  truth,  repre- 
sentative specimens  of  the  clawt  which  finds 
comfort  and  satisfaction  on  seeing  its  name  in 
print.  I'eoplc  of  this  sort  have  always  linng 
like  an  incubus  on  the  agricultural  ncwspajxTs 
of  the  country,  in  spite  of  all  the  asphyxiative 
devices  known  to  editors ;  but  it  is  spodally 


ufrciisivc  to  beliold  Utctn  emblazoned  on  tlie  very 
escutcheon  of  the  grcatcat  nation  on  earth.  — 
on  the  facet,  iiancly,  itrcaented  by  ouv  of  the 
most  couKpiciioiis  of  tin;  governmental  eslnh- 
llshments.  It  is  btil  mild  reproof  to  oiiy  ihat 
tbe  department  of  sgriciiliurc  htis.  from  tho 
beginning,  kept  well  behind  and  ticlow  the 
standaitls  of  science  and  kuon-ledgc  actunlly 
existent  in  the  country.  With  regard  to  the 
matter  of  statistics,  it  is  gratifying  as  well  as 
In  iome  sort  amusing,  to  be  assuied  otilclnlly 
that  they  are  now  valuable.  The  eomiuissioner 
says  (|).  'J),  -'The  division  of  statin Iic»  hna 
never  done  better  work  than  in  the  past  year. 
It  has  advanced  its  standing  fur  accuracy  and 
breadth  in  this  and  in  foreign  cotinfies.  lit 
aim  i*  in  dirtct  contrast  witk  th«  prmntlent 
haats  ami  avperfidtdity  *>/  the  day,  townrd* 
compI^ifuMs  and  fvineat  of  ttatvmeiU,  a  true 
paraUHiam  tn  eompartton,  and  Itgllifnac^  in 
deduetioH,"  —  a  aentiOKntso  elevated  that  Re 
are  constrained  to  print  it  in  italics. 

So  long  as  men  arc  men,  Ltiere  will  liuuljt- 
less  be  found  two  op[K>Hing  camjiit  to  debnlr 
the  <i«estion  of  llie  ttarren  Hg-Lrcc.  Tht-n- 
will  he  those  to  cry,  •  How  long.  O  lx>nl.  how 
long':"  and  to  pray  for  means  of  mdi^^l  de- 
struction;  while  otiiers  of  sanguine  mood,  tu- 
getiicr  with  all  those  who  find  comfort  and 
shelter  in  the  shadow  which  the  tree  casts,  will 
insist  on  tho  continuance  of  processes  of  lus- 
nurlng.  watering,  grafting.  capriUcatiog.  tin- 
kering, mid  eosactiiig,  even  to  the  end  of  time. 
Thanks  In  Bue.h  fostt^ring  c«re,  the  dejiartuieiit 
of  iigricnltuTi-(s>ntinne8  to  live  iU  life:  and  it 
is  liut  fair  to  say,  that,  for  the  year  now  in  iiui-s- 
lion.  some  of  its  twigs  or  hranvbos  d«>  giv«  evi- 
dence of  a  cei'taiTi  vigor  and  comclioess.  Tiie 
reports  of  the  entomologists  in  particular,  and 
of  the  veterinarians,  are  noteworthy  ■■in<i  prnise- 
wortby.  l*rofes9or  liiley's  report  shows,  as 
usual,  the  bmid  of  a  inn»ter  in  all  its  parts. 
Some  of  tbe  ex|>oriiuental  work  relating  to  the 
destruction  of  insects  will  be  found  intei'esting 
by  not  a  few  getieral  readers,  more  es]>ecial]y 
tbe  results  of  trials  of  emulsions  of  petroleum 
used  as  inseelietdett.  The  discovery  that  pe- 
troleum  can  be  npptietl  in  this  way  is  manifestly 
one  of  very  great  pnictieal  inijiortance  for 
farmers,  gardeners,  and  vim-dre.-KMTrs.  Pro- 
fessor Packard's  rei)ort  on  ibc  onuses  of  lic- 
stniction  of  evergreen  forests  in  northern  Now 
Kngland  and  New  York  is  ftill  of  interest  and 
instruction.  It  is  an  excellent  example  of  the 
manner  in  which  technical  scientific  reports 
should  be  written. 

Dr.  Salmon's  re|>ort  ou  tbe  work  and  plaiu 
of  the  veterinarianK  ia  indicative  of  acietitilic 
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fiilightennient  and  of  high  ambition.  The 
tone,  withal,  of  a  iioocl  part  of  hb  rcjjoi't,  is 
cxcclli'iil-  Tti  follow  in  the  footalctta  of  Pas- 
teur iiikI  KocJi  ill  the  study  of  c^Ol]t«^iotl!t 
discai>H'it.  to  [lOpiiliinKc  lIki  rvnults  of  tliMt*  in> 
Ttttigators.  >n<l  tu  Mirpu-ix  their  tvkiiIIh  ur)i<-ii 
pOMiblr,  are  wrtninly  iiiin*  worthy  tlw  nspi- 
ratJon  of  »ny  msD.  Uut  the  sympathixing 
muter  cnnoot  avoid  the  iliought.  that,  while 
ant!i.'ij>ation  must  necessarily  come  t>efore  flil- 
liliut-Dt.  past  history  moat  distinctly  teaches 
tiiai  high  hopes  of  t^ture  deeis  and  rIoiv  are 
wholly  out  of  place  in  the  ofllces  untl  lahoia* 
tones  of  the  Auicricaii  agrieiilttiral  dcpart- 
mont.  Tht;  nictlioils  of  Pa.tt<!ur  not  only 
reqdire  intclligeiici;,  cxix^rieiuv.-,  ^oruiiiilosily, 
and  thcpi-culinrkniK'k  orgoodjiidgineut  which 
constitute*  llic  wj-callwi  gift  for  experimen- 
tation, but  the  experimenter  must  needs  bavo 
composure  of  mind,  and  a  sense  of  continuity ; 
i.e.,  a  reasonable  certainty  of  flirtherance  and 
support  from  year  to  year,  such  as  a  connec- 
tion with  the  fleparCment  of  agriculture  is  little 
cak'tilattHl  tu  give.  One  of  tiie  chief  objects 
of  Dr.  .Salmon  ia  «a!d  to  be  to  discover  the 
best  mennH  of  introducing  and  dilfiising  the 
Kuropean  mcthoilK  of  inomilution  for  render- 
ing fowl,  cattle,  shccji.  and  liugK.  imtuMceptible 
to  various  contagious  di«CAse«.  To  an  oniinan,- 
citizen  it  would  have  seemed  manifest,  that  the 
veterinary  profession  throughout  the  eountri,' 
must  be  a  fitting  vehicle,  both  for  the  convey- 
ance of  the  necessary  viruses,  and  the  applica- 
tion of  thero.  It  would  seem,  too,  aa  if  the 
tnembera  of  the  veterinary  profesaion.  If  any- 
body,  would  lie  keenly  alive  to  the  duty  of  pro- 
curing the  needful  ' aitenn.iteil  vims.'  even  ir 
tbo  object  ha<I  to  lie  studit^d  in  European  laho- 
ratoriw.  Where  ^iioli  enonnons  money  intnr- 
eata  ai'e  at  issue,  and  open,  for  that  nuitt«r.  for 
the  remuneration  of  competent  practitioners,  it 
Mcma  well-nigh  incredible  that  the  profession 
dtould  idly  await  the  action  of  a  government 
ofiDeial  before  advancing  upon  the  common 
enemy  with  all  the  appliances  of  modern  war- 
fiire.  It  Is  plain  enough  that  tUo  protection  of 
domfi»t!c  animals  tioat  contagious  diseases  Is  a 
subject  wliicli  must  neoesaurily  become  very 
prominent  in  Uiia  counlri'  in  tin-  near  futur(! ; 
and  timn  alone  can  tell  how  the  doings  of  tlie 
unattacbcd  veterinary  doctom  will  compare 
with  those  of  their  hrethren  in  govcmmctil 
employ.  Dm  assuredly  there  must  he  some 
mtsooDCcplion  lurking  in  tlie  minds  of  the  do- 
panotent  oDlcials,  if  they  really  suppose  that 
the  TClerinary  profession  is  tiec«ssarily  inoom- 
Jietent  to  deal  with  a  problem  because,  forsooth, 
the  known  methods  of  solving  it  happen  to  be 


delicate  and  expensive.     We  would  have  ar- 
gued. ratJier.  that  It  would  be  distinctly  dii 
crcslitable   to  the  profession  in  this  ooimb7J 
unlesM  it  .-ihould  Imt  found  foremost  in  applj 
known  remi'dics  of  »|iproved  elllcaey. 


TBB  PASTtiBR-CnEBK  COAl^BASIN. 

Seeontl  gtological  navtf  of  Penaii/lpaiiia.  A.  A. 
Fint  raporl  i/  prvgret*  in  lif  aiukmeile  coal  rr- 
giott.  n*  ff4«togg  a/ Um  Paniher-Crttk  latin,  or 
tattrm  tnd  oftk»  umthtrn  fitld.  By  Cu.vai.ts  A 
AsuuuaxBK.  HartisbuTg,  Survey,  1S$3.  i7+ 
40Tp..7pI.    8". 

There  is  evidently  some  divergenct!  of  opin- 
ion as  to  what  is  the  proper  sco|ic  of,  and 
what  llie  beat  motboil  of  conducting,  a  geotogi-J 
cal  iturvev.  All,  undoubtedly,  would  admit,' 
to  the  public  at  least,  that  its  primar>'  object 
is  tlin  develoiHueiit  of  the  mineral  Tcsonrces  of 
the  region  uniler  survey.  As  to  whether,  for 
the  accomplishment  of  this  purpose.  It  is  heller , 
to  dcA'otc  the  main  pai't  of  Ihe  work  to  the 
general  quostioue  which  fonn  Uic  basis  of  aE 
geological  investigation,  making  tlte  practical 
application  of  geology*  to  economic  emU  a  itcc- 
ondary  matter,  or  whether,  on  the  other  hand, 
it  i»  better  lo  lay  more  stress  ii|>on  the  practi- 
cal solution  of  the  problems  of  most  pressing 
economic  im|Mrtance,  and  let  the  facts  whtcS^ 
bear  upon  the  general  questions  slowly  accu* 
mulate,  to  l>e  treated  siy.-iteinaticatly  later  on, 
there  is,  however,  less  tiniininiity. 

The  second  geological  wirvey  of  Pennsylva- 
nia has  apparently  followed  the  latter  MNtem  ; 
and  Mr.  Ashburner's  work  in  tlH-  iintlira'-ito 
regions  la  among  the  !>csls]>cci mens  of  this  kind 
of  work.     Id  hu  pre&lory  letter  he  says.  — 

'•  My  principal  object  bna  been  lo  make  Ihe  resuIU 
of  llin'iiurvcy  pracllcaltjr  uietiil  lolliossJitwtlyinter- 
esie'l  In  tbn  rxplontJon  and  Bxploiiackin  o4  the  aoi 
ilintclti-  llcliii:  ana  ilwirafure  t1i«  work  la  ibe  Add 
\\M  bocn  procccutcd  under  Ilie  eoitiUDl  reftew 
tlioxe  coniicctcd  with  or  engs^  In  ihs  mining  of 
cosL 

"  The  jmllcy  of  puthing  Ibe  purely  feotoRkal 
mining  work  o(  Ui<^  surrey  at  Hut  ouiMt,  la  onlsr] 
Ihnl  pnu-nica)  mea  Uik-lit  see  sonto  raulis,  and   bu 
ablft  to  judge  tlidr  utlliiy,  MM  only  lo  thcniM>lvea,J 
liut  lo  all  bavhig  hitervM  in  iha  anihracitn  rtvloii^ 
hat  pnired  •  wi»e  oue.     'llis  ptibllcallon  (in  ajvane*  I 
of  ilicrc^pori)  of  13atta««hnnl».aGcc>Kipan]rln8ih]i>r«-^ 
porl,  hns  airi-mly  leciircrl  to  tIiciiurn!;Uie*ii|>p»n  «t 
vrr.rr  one  In  tli,?  rrffkiri,  from  Ihe  nimer  eiisn^i-il  In 
cuitingcual  in  lUe  iniiiM,  to  the  pn-ftlilenii  of  coal 
tnui*po(talti>ii  coinpaniM,  all  of  whoai  ncro  unanl- 
niou*  In  urging  the  spproprUtloD  which  n-at  tnada  by 
theiegblatiireonSSS." 

The  maps  themselves  have  alrendv  been  re- 
ferred to  in  this  joamal  (vol.  i,  p.  309).     Tbc 
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prcMQt  report  is  practically  »  wries  or  c3C(>Ik[i- 
ntory  sheets  nccompsnyiiig  tti«  tnnps,  it  l>ciiig 
iutendcd.  after  iho  8iir\e_v  of  the  entire  rcgiou 
Is  ooinpkted,  to  piibUali  two  volumes  sutnmik- 
riziug  the  results. — one  on  descriptive,  the 
othi-r  on  sysleuintlc  geology. 

Bcditteit  ilu!  L-xplaDations  of  atlas  sheets  and 
ncctiimit.  which  will  find  ampli^  oviticisin  and 
vcrilit'aLiun  ill  th<:  linntln  oF  ttiu  miiUlliido  vho 
will  prituticnily  ii«i.'  thvm  in  tliti  fit-Id,  Iht:  vol* 
nine  contsins  some  prueticil  invosligitlions  into 
the  chiu-aetcr  nnd  <.'om position  or  the  dilFcr- 
ent  coals ;  tite  amount  of  coal  oln-ndy  mined, 
and  that  which  probably  rein.iins  in  the  basin. 
Dot  yet  lakcD  out ;  together  with  an  elsborat« 
description  of  the  methods  employed  in  pre- 
paring the  various  maps,  and  in  obtaining  tiiese 
results. 

In  no  scientific  woric  is  the  personnl  equation 
of  tile  obscrvi-r  so  large  as  In  geological  invoa* 
tJgution  ;  and  it  woidd  be  w<-ll  if  Allonrgeologi* 
Ctu  workers  felt  a-s  .Mr.  Ashlinrncr  doc-^  wlicn 
he  saya.  "■  In  llie  case  of  n  pidilic  survey.  1 
believe  that  all  the  fact*  which  tuv  iiwid  in  iiny 
investigation  should  he  clearly  statc<I,  so  lliat, 
th>m  a  personal  examination  of  tiie  subject  l>y 
an  expert,  the  results  can  be  accepted  with 
conQdence,  or  can  be  rejected  with  reason." 

Ill  ciitimatiiig  the  amount  of  commercial  coal 
tinder  a  given  area.  Mr.  Anliburner  first  de- 
vitlopa  «ai-li  lied  U|>on  a  lioi-ixontal  plane,  to 
obtain  the  actual  iirca  of  the  bed,  and  then 
calctilutes  llie  .ivcrn^o  tbicknexx  of  coul,  not 
only  from  nK-iiinrcd  sections,  but  from  pracli- 
cal  results  of  sliipment  from  dillV-rcnt  mint- » ; 
he  also  wisely  dislinguishi's  the  regular  from 
the  overturned  dips,  as  the  amount  of  market- 
able coal  obtained  fVom  beds  in  the  latter  posi- 
tion is  very  much  leas  than  the  a\'ei-age. 

In  oouparing  the  thus  calculated  amount  of 
ooal  oHginally  cont^ned  in  the  Panther-Creek 
btisin  willi  llie  ninoiint  that  has  been  taken  out 
ninci!  the  commuicement  of  mining,  in  1820,  lie 
linds  that  only  twenty-xcven  jior  cent  halt  l>oen 
sent  to  market  ns  fuel ;  while  thirty-two  went 
to  the  dirt-bunks  as  ivfiisc,  and  forly>«DC  per 
cent  was  left  in  the  mines  for  roof-supports, 
etc.  A  practical  loss  of  seventy-three  per 
cent  of  all  the  coal  in  a  given  bed  seems  nmch 
too  large,  and  sug^eatfi  wastefld  roetliods  of 
mining  and  preparing.  That  these  have  al- 
ready been  sotuewliat  improved,  is  shown  by 
the  aaine  Bgnres  for  Uie  yeont  1881  and  1882, 
wlien  the  percentage!  are  rcspeolively  forty- 
six,  twenty -foiir.  and  thirty,  or  a  lou  of  oidy 
lifly-foiir  per  cent. 

'I1tc  fact  that  the  analysis  of  bony  co«l  taken 
fVom  itic  dump  oroncofthcGolliories  (p.  181) 


gives  a  higlKT  imrctntlgAOf  Rxed  carbon,  and 
loM  aidi,  than  liicannlj'MWof  ooal  sent  to  mar- 
ket fhim  tbe  satnc  collier)',  would  »ccm  to  sug- 
gest oDc  way  in  which  present  processes  might 
still  be  improved. 

Mr.  Ashbiniier  recognizes  the  insufllciADoy 
of  present  methods  of  tIte  analysis  of  coal  a* 
a  means  of  determining  its  relative  value  as  a 
fkiel,  and  it  is  to  he  hojted  that  his  futuri:  in- 
vestigalioiM  will  result  in  some  practical  im- 
|>rovenM;nt  in  them.  In  a  ]utper  in  this  journal 
(Xo.  51*),  he  Iioa  alrmidy  pointed  out  to  Its 
readers  that  the  previously  received  estimate 
of  the  percentage  of  fixed  cartx>n  in  anthracite 
la  too  blgh. 

At  the  close  of  tUe  chapter  containing  tlie 
many  vertical  sections  obtained  of  the  coal  nc- 
rlea,  showing  the  respective  coal-beds  in  i-ach, 
Mr.  Ashburner  remarks,  that  no  nttemiit  lius 
been  mnile  to  systematize  them,  and  tlint  lie 
believes  that  it  would  lie  itnpoasitile  to  do  so. 
I  Ic  then  proceeds  to  jnHut  out  wjintt  of  the  nmuy 
inconsisteuries  in  the  existing  nomenclature  of 
coal-beds,  hut  fails  to  note  the  reason  for  these 
inconsistencies.  They  arise  from  the  assuntp- 
lion  that  a  gi\~en  coal-bed  is  continuous  over 
the  entire  area  of  a  basin;  whereas  tbe  fart 
is,  that,  while  a  certain  series  of  rocks  may  b« 
r<^rded  as  coal-bearing  throughout  the  basin, 
individual  coaUbcds  are  of  only  limited  coit- 
(inuona  extent ;  the  eoul  having  been  formed 
in  small,  inti-nuplt^d  areoii,  not  in  one  broad, 
eonteniporitiKcitis  fhci-l  over  the  wlioic  area. 

The  appendix  (wnlainrs  n  pH|}er  by  Mr.  Ar- 
thur Winslow,  on  the  use  of  stadia  measure- 
ments in  surveying.  'I'hls  very  simple,  and 
by  no  means  new,  substitute  for  chaining,  ia, 
Mr.  Asbhurner  remarks,  not  generally  used  by 
Kiirvi'yora  in  tlie  region  ;  but  we  doubt,  fl-oin 
what  we  know  of  the  average  surveyor.  If  iMr. 
Window's  use  of  the  mlculus  in  its  discussion 
will  add  as  much  to  its  favor  in  tlieir  eyes  as 
the  few  practical  Icsta  wliich  follow. 


.Vl.VOR  ROOK  yOT/CES. 

LogariAmiidk-lriffimoinrlntcAf  ta/rJn  mil  Janf  titei- 
malVeUm.  Honrboltvt  vun  I'tvt.  Dr.  Tn. 
AuiRXCHT,  Scctioiischef  iin  )[duiK)i!>i;hon  prea*> 
•iiehen  nodatis^heii  lustilut.  Stereotypauacabe. 
Itertin,  ISM.     l«-MTi!p.     6«. 

Ix  Seienee,  vol.   ii.   p.  174,  the  six-place 
Ubtes  of  Dr.  Albrecht  were  spoken  of  with 
tiic  prabte  which  they  deserve.    Tfiey  wilt  be 
found  8u|)erior  to  any  otlier  six-place  lahle»- 
Itis  harder  to  make  an  Improvement  In  Ik-<**- 
placi!tni>les,  since  we  already  baveivvM\-i»,-*-*^^ 
lent  tables  of    \Xi»  VNjA. '  "^ivA.  V>^.  KS^vc•e^ 
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liaM  miulc  an  iiiiprovciTittiil  Iivtr.  in  llit-  &rrnii^<!< 
incnt  ol'  tliv  In^rithm*  of  iiiunlicrsi  in  Kin)i;lc 
entry.  The  lognriThniic  mucs  ihhI  litngvntif 
art)  giron  Tor  evciy  second  of  arc  up  to 
S'  0'  0";  and  the  type  of  the  main  trigono- 
metric  tabic.  logeilaer  wilh  its  very  convcniont 
tablcMi  of  proportional  juirts.  majics  tliis  supe- 
rior. OH  the  whole,  to  any  otiier  similar  one. 
A  nintciial  Impi-ovemeut  haa  also  Inrcn  inlro- 
iliKH-d  til  Itiv  labk-  of  aiUlitliiii  lojjaiitliuis. 

Till?  forriiiiliu:  al  llit;  uiul  stn,-  coiivi-nioiit.  »ik1 
uot  «iipi-iiliioii!i.  Tliuv  an-  i:t(-gaiit1y  ui'j'iingcd 
(ai-f  till;  bkcl(-racei|  ly|»c  on  i>.  I.i7.  for  ex- 
ample), and  arv  eiicli  as  arc  alivnys  nrvik-d. 
Tlit^  tai>l«  of  const.aot«,  »8  in  ]ii«  eix-p1ni;c 
tabks,  is  very  full  act!  most  practicil.  A  few 
electdi-'al  data  might.  |)crhaps,  have  replaced 
Oaiiit*'  fonuula  for  the  date  of  Jiaster  witli 
adrar)i«j;e.  This  is,  no  doubt,  the  very  best 
(iv-f-pta»:  (able  for  general  use,  and  exactly 
siiitM)  for  uso  witli  dtudonls. 


T«pograpik^  lurvtyina.  Now  York,  D.  Van  JVoi- 
iraad,lSM.  (VanRostnnd  soicnee  serift).  No. 
72.)    -l")  p.     21". 

Tilt;  ftjiir  pajwrs  which  have  been  repnb- 
litlicil  in  lliiit  iKiok,  upon  methods  in  surveying, 
more  parti  oil  lai'ly  adapted  to  topographical 
work,  vtvn  lint  printed  in  Fan  ymlnmd'a 
enginr-'ring  magiuitir;  The  one  by  Gwir^c  ,]. 
Specht  explains  tin-  nsc  of  the  stadia,  with  u 
telesco[>G  having  ailditional  horkontid  wir(^«,  so 
that  distances  may  Ir'  obUvined  without  idpu«- 
urciuent.  The  application  of  photography  to 
topographical  surveying,  as  dcveloiwd  Ijy  the 
French  engineers,  so  that  the  adjustment  of  two 
or  more  views  of  the  same  objects  in  a  landscape 
to  their  ])roiiei-  positiona  ou  a  shi-'ct  will  enable 
th«BO  obJccU  to  be  platted  with  their  pmper 
distances  and  clovaiions.  is  explained  by  F'rof. 
A.  S.  Hanly.  Applii-ationa  of  the  geometry 
of  position  to  some  pinblcuLt  in  .■inrvejing  an? 
given  by  John  It.  McMaslitr,  —  a  lui-thod  of 
Bolution  which  depend!,  upon  iiitmi-ctioiis  of 
tliies,  and  docs  not  seem  so  convenient,  ex- 
peditions, or  accurate  as  other  methods  long 
and  welt  known.  The  use  of  rectangular  co- 
oitlinatea  for  the  location  and  description  of 


poinU  is  urged  and  illustrated  by  Henry  F. 
Walling.  All  of  tlicjtc  papers  arc  necessarily 
brier,  but  serve  to  give  some  useful  hints  lu 
the  to|iogi-n]>ber.  A  more  careful  proof-read- 
ing would  save  a  young  suneyor  from  a  little 
perplexity  in  knowing  what  is  meant  by  somu 
statements. 


I 


Di/namie  rhftritity,  ia'cluding,  J',  SmM  potalt  in  ri«- 
trie  lighlinrj.  by  I>r.  -loiix  llomiKSOM  ;  3°,  On 
Me  meatMmaenI  of  rlrttrieili/  far  eamtmtrcial  pur- 
putts,  by  Jamb«  N.  SuouLBar.o  ;  J*.  BUctrie- 
liqhl  uriibmntK,  hy  R-  K.  Dat,  Xow  York,  Pan 
AWranJ,  ISal.      1  +  187  p.     H". 

Dii.  Hoi-kinsoh's  leiittire  bcfori-  Umj  InsUtti- 
lion  of  civil  cngiurerK  is  an  excellent  trcattnent 
of  the  many  analogies  between  the  meciianlcal 
llieorj- of  electricity  and  the  science  of  hydrauU 
ic8.  The  student  will  find  io  Ihts  lectuiw  a  d«> 
ftcrijilton  of  Maxwell's  apparaDis  for  il  lift  rating 
the  laws  of  induction,  which  has  not  found  its 
way  into  any  other  treatise  on  eleclticily.  A 
very  pretty  analo^iy  betwwn  the  action  of  the 
hydranlio  ram  and  the  extra  current  of  induc- 
tion \A  also  given  by  Dr.  lIopkinKon.  It  is  also 
shown  how  alternating  dyiuimo  machines  can  be 
run  on  the  snnir  cinniil  in  onler  to  assist  each 
other,  —  a  prolilcm  wlii<'li  has  been  considered 
by  Nonie  unsolvnbie.  The  equations  wbidt  iUtu- 
tratv  the  theory  of  the  dyiiainVelectrie  engine 
are  grouped  together,  and  their  practical  u«e 
is  shown.  The  author  hrielly  refeia  to  his  im- 
provements in  the  Kdisou  d.vnamo.  aixt  give* 
an  estimate  of  the  coal  of  Incaiidcaicenl  light- 
ing. Up,  Hopkinaou  thinks  that  th<-  ettleieiiin- 
of  the  carbon -filamebl  tamp  will  In-  very  nmcii 
increased.  These  lamps  have  not  liecu  in 
the  market  more  tluiti  tlireo  years,  and  it  is 
reaaotiablc  to  Huj>|Hise  that  the  coming  tltree 
year*  will  scm  great  improvements  iu  tJiem. 
The  proKtM'ct  that  tlie  efectricsl  incandescent 
light  will  he  the  light  of  the  Aiture  seems  a 
very  gooil  one. 

'i'ho  paper  by  Jlr.  Shoolbred  gives  an  excel- 
lent account  of  the  various  meters  Invi^tcd  by 
Edison.  Sprague.  Hopkiikson,  Boys,  Ayrton 
and  PeiTy.  and  others.  Mr.  Day's  treatise  on 
clectric-lighi  aritbmetlc  is  a  UAeful  one  for  the 
electrical  engineer. 


I 
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JNTELLIQENCB  FROM  AXERWAN  SCIENTIFIO  STATIONS. 


OOTSKNMBNT   OBOANIZATIONS. 
0,  B.  gwlDfltKl  mntjr. 

DkMcmtf  titiSiiMTy.  —  Prof.  F.  W. ClMkc  !■  cuni- 
lalng  a  odlseiliMi  o(  wai«n  Iram  ttie  Vlreinia  bot 


fprlnfc*.  ttoil  I*  alio  beRlnnlnjt  a  snri«*  ol  experincnU 
iipnn  tho  »ytittiMts  uf  fei))caU«  by  the  wet  mMItod. 

Dr.  T.  M.  Cbalard  haa  cuoiptoUsl  a  TMcarcb  apoa 

a  new  mvthod  of  etilmation  of  alksllts  la  aillealc 


Jen  «,  tBS4.1 
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Dr-  F.  A.  Gooch  bcean  work  in  the  laborstor; 
OD  th«  M  of  April,  aiul  itncH  Uiat  time  liu  iKeu 
occiiplrii  nlmoit  ^cliulvtly  wltb  analTM;*  of  apring- 
depoclu  anil  rock*  callnciml  In  tli«  Tellowtton* 
iuili<ia«l  i<ark.  U*  ha«  c(>iB|>l«t«d  aiMlftet  o(  nalera 
truoi  Uie  GiniitcH  s^ycc-  *^><l  ^^  ExraUlor  >v"UK 
(or  ge^ier),  buih  In  iha  pkrfc.  anil  ol  n  bitnll  from 
the  wmie  rotcion.  and  a  ritiollu  from  Waihop,  N«^. 

Ur.  Henrr  Enil  alto  began  work  in  A|<ril.  ntvl 

baa  been  ciigatgnl  In  Tuious  inin«ral  il«l«miiniilious 
ol  a  qnallutlva  eharactnr:  noUblf,  upon  ui  alleged 
tin  orn  (rom  Cl»;  counlr.  Abk,  and  pbMpbatk  rocks 
and  marls  frani  Htularippl  nud  AlxliamiL 

The  fotlowlns  anoljrats  have  alio  bwn  iniidc  at  the 
Uborstory  at  Wuhliigcon :  galenlic  from  ueu  Wash- 
ington; clilorlio  [txirn  G^^orBelown,  D.C.;  ncpbiito 
from  Point  Barrow,  AJasba:  inargarlte  from  Gainee- 
Tllle.  Oa.,  and  Iredell  coantjr,  N.C.:  ei>p|>eri>re  from 
Lee's  fetTj,  Arlxana;  tulguril4!  from  Mount  Thielton 
inOr^pin;  and  water  from  UearKiverln  Utah.  The 
latter  waa  ouDecleil  by  Mr.  L  C.  KusmII.  and  proree 
lo  be  BU  urditiiity  riTer-water;  tile  gtukleit  impurlljr 
telng  carbonate  of  limn,  of  which  tlicreamcontalnod 
.KMU  of  a  sram  to  ibo  litre,  the  lotal  eolid  OHil«nte 
belnR  .i»*i  of  a  f^niu  to  the  litre.  Tbe  fulgarile  wmi 
«ulleeted  by  Mr.  E.E.  Uaydeii,  and  1*  being  made  the 
•ubject  of  ipoclal  atudy  by  Ur.  J.  S.  Uillci'.  Some 
of  lb*  rMalts  of  bU  examtnation  will  b«  given  in  a 
future  number. 

In  tbe  NeW'IInriin  UtMM-atiwy,  dnrlnf  Marcb, 
Meawa.  Banii  and  Uallock  couiJuaed  th«ir  high- 


teinperatnTe  obaerratloM.  U»I  of  the  work  baa 
b««ii  done  wlUi  Ihermu-eleetHc  cotiplM.  Tli*  boll- 
big-point  of  niereury  has  been  rvdelcnnlned  with 
gKtat  accitracy.  Durins  April  the  bolllog-potni  of 
(Inc  waa  the  anbjeci  of  eiudy.  It  aemu  jirobabln, 
froiD  tbe  prewnl  r>uilovk,  that  theoe  blgli-ieiupeni- 
hirr  mcarcbee  will  Im  very  Mtiafaetory  In  tlidr 
romilta,  ami  ibni  ilicy  will  render  ponlUn  a  wtdc 
rxii|(eot  inreuilEalioia  blllierlo  Impracllcalile  in  th* 
domain  of  physical  geotoey. 

In  tbn  laboratory  at  I>cnvcr.  Mr.  lUllebrxnd  liM 
been  bu»y  with  tbe  dinnlcal  examination  of  roclcB 
frani  the  8ilver-CIi(I  diitricl.  He  ha*  pravoil  tba 
csiitcncc,  at  tliii  lucaltly.  of  eeTcnl  mlnenik  not 
bilhrrto  known  l4>  occur  In  North  Anerlcn-  The 
reaulu  of  his  examlnatloD*  alw  pdnt  to  Ihr  exUt- 
ence.  In  one  of  llicse  uitni.'rab,<i(  tilver  In  a  rrry  rare 
form.  If,  indfiKl,  not  In  a  comUnatkio  hiihctto  un- 
known In  the  nilnvrai  kliiffdora.  In  March,  eleven 
rock  >pedmen»  were  analyied,  and  a  nnmticr  of  in> 
Icretting  mineral*  from  Ouray.  Col.  (*i>nie  of  tbeia 
proliaMy  new  |n  iclenoc),  were  rxamincd. 

In  the  laboratory  at  San  »>anel»eo-  Dr.  Melville 
waa  busy,  in  March  and  April,  with  routine  work 
connected  with  Mr.  Decker'*  inveetigaliooH. 

PiiieonJoloiW.— Prof-  O.  C.  Mamb,  in  April,  had 
cw«  fleld-paitiea  at  work  in  Jarawk  bcdi  in  Wyo- 
ming Terrltor)-,  and  me  in  Uie  Jnratslc  In  Colorado. 
AlthoHgh  the  we*ther  waa  very  unfarorable  dtirinK 
a  great  part  of  the  time,  lnirrc*(.lng  rriulta  were 
obtained. 


RECENT  PROCEEDINGS  OF  SCIENTJEIC  SOCIETIES. 


Engjatm'  dab,  FblMttpUa. 

Jfay  I7.~Th«  itecreUrT  preaenled  for  Mr.  BdwMd 
Panisb  an  Ittiutraied  acooum  of  the  effect  of  rea- 
wawr  on  tbe  Iron  of  Brandywine  stMol  ll^lbaMCb 
Tliii  lightbouse  was  built  In  IMO-M,  atm  tbe  month 
o(  the  IMawarF  Bay,  and  ttandu  In  about  dx  f<*t  Of 
water.  It  vtt  Die  Orel  tcrew-pUe  sittictnre  built  In 
the  L'nite>1  Slates,  and  had  but  few  predeceMtora  in  the 
woi'ld.  Thi^housi'  is  supported  on  nlnopllet  of  ham- 
mnrcd  iron.  lurroiindcfi  by  flfty-twn  ptlr«  of  rolled 
Iron,  actirig  na  an  ico-f^nder.  TIte  whole  !l  Mraoglh- 
en«l  bj  systems  of  braces  and  tiea.  Thoeircctof  the 
water  on  the  iron,  continually  fubmeiged,  hai  been 
to  produce  longitadinal  leam*  or  groovea,  wlih  occa- 
•lonal  bole*  on  the  mrfAces  lu  tome  casea  lerloiuly 
reiludaic  the Mrenitth.  Tbe  raoBtexieiisiveccrrosion 
is  observed  «■  the  bunincred  iron.  Itonnd  rod*  In 
the  nir  arc  altered  in  fcnclloii,  approxlmallnit  an  lrr*4[- 

ular  pnlygoD  with  tunuiiniUnal  enxives. Prof.  L. 

H.  Ilaupl  read  a  jieper  on  niptd  iranell,  giving  val- 
uable data  relntiVE  lo  the  effect*  of  velocity  of  move- 
ment on  tlie  ratio  of  Inereaae  of  popnlallon,  and 
«OBtr*tiiri)i:  ilw^  altiLtllon  in  New  Yortc  and  Philadel- 
phia. In  coDipariug  tlie  topogi»phjo(  tbe  two  cltlce, 


a  slttiotielie  of  Manhattan  bland  was  laid  on  a  map 
of  PliiUd«lphia|Mmeicsle),  Khowing  that  Ibe  Island, 
from  the  Battery  lo  ISOtb  Str<^l  (nine  miles  and  a 
half),  only  eilraded  from  Leaiitie  IsUixl  to  Erie 
Avenue.  JViui  this  It  waa  infcnrd.  that.  If  there 
WW  noed  for  elevated  roaila  In  New  Tork.  Uiere  waa 
grenter  nenl  for  tbuni  In  PliJUdelphta,  ''  an  the  neces- 
sity Is  i>ropf>r(1onal  to  the  exlcnl  of  iurface  of  a  city, 
end  the  distaiice  of  itji  rciidenta  from  the  bualntna 
ceiiireii."  The  former  comnnTcial  niipremacy  of 
Piillailelphla  wu  consideml,  with  the  rcasona  for 
Ihi!  rapid  di^Iliir  In  the  ratio  of  increaee  ol  popul»- 
tloti,  which  luu  dlmlnUbod  from  terenty-niiie  pop 
cent  In  the  decade  I&W-SO,  Ki  Iwenty-fivo  per  cent 
for  I'^TO-W;  while  Camden't  po|nil«tioti  ba»  InertMMd 
from  fiftynie  i-er  wit  In  1850-80.  to  a  liiiiidrvd  and 
eight  percent  in  leTO-^  In  rbott.  Phitadelpbla  1* 
overflowing  because  her  tlme-liml1«  of  travel  are  too 
rettricted.  Auiunin;;  the  ilnie-linill  at  thirty  min- 
utes each  •»/,  or  one  honr  iwr  day,  at  the  usual 
veluci^fls  of  travel,  Ih*  llnilw  of  tbe  '  Pedeatrlan  city ' 
were  (Onnd  to  Ik  a  wgufire  with  dlaiMBali  of  *  uil1«3»', 
Mul  ai«a  8  Mjnare  milca:  'Oorte-car  or  cable  ***^^». 
wer«  found  t«  be  a  aniiare  with  dl»fw.»ia  >A  *'^^'*'-o-'* 
niitl  atM  18  M|nar«  miAi«*\ '  'B.Vrsawr.^  iiaw-wA.  <:- 
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wcro  tonii'l  to  be  *  Bqimro  wilh  i]1ji|[<inali  of  1:1  miles, 
iuid  iip-a  73  tquare  nillM;  '  Unclergrouiiil  citj,'  vera 
founil  lu  be  a  squ.iK  with  iliasonola  of  SO  inU«*,  &uil 
irOB  30()*qiurc  tuilc*.  Tlie  lolnUKaot  PlillailcJpbin 
it  129  fqufiro  mile*,  and,  of  Ilie  biillt-iip  porllon,  iH, 
or  Ua  Uid  B  bait  per  a/al.  I>ei]uctiiii;  frum  llie 
■qum  reptvMnttns  t1i«  '  Strcvi-c^t  city '  tli«  SHli«ui 
InteroeptGiI  by  iJir  Dclnirarc  Itivcr,  It  toATcs  jtul  the 
Mkiue  tkr«a,  i>r  13f  etiuAre  mil^i*.  nfaowlnic  thn  cliv  to 
h»v6  reAclKsl  tUe  ilipit  of  Blr«<M-i.-u  Irtvol.  Thr 
■leu  bene&tcd  vaiy  m  the  s^ubtm  oi  the  vplui'it}-  of 
trkTftl:  hanne  shv>t«4  rotds  wouUI  tm  worih  to  ihc 
cUy  t"iir  lime*  a*  much  **  iiirfacw  line*,  «n(l  iiuder- 
);roiiud  niMili  nbuul  elei'un  Ihiit^iiu  mtivb.  Since  ISAO 
Philadelphia  hu  lost,  In  popuUUon.  oiir-half  a  luil- 
lloD  people,  rijiiivalvnt  tn  a  nivt^niin,  oil  the  real  «a- 
lUu  which  tlii.vy  would  lisvi-  ocL'iipled  ttnil  iniproiftd. 
of  shout  twu  miUioii  dullim  per  aNiiuiu.  The  two 
broxj  Konct  o(  the  ovcrcfowdcd  portion  o(  Ihu  city 
were  alxo  oiitllnnil ;  and  Ihn  oxlent  of  the  hr.neflti  to 
baconferrad  by  only  two  lirLi>So(«1evalnl  rooili  irr^rc 
devlf  shown,  bydtogrsnis,  to  CKieiid  to  the  entira 
«!ty.  Elevated  roads  occupy  an  liilvmiedUli.-  potiliou 
In  ci>*t  nt  fonaiructlon,  nit!  ot  travel,  mid  general 
utility,  lieiweeti  siirfxRe  and  iindi^ remind  *truclurei; 
anil  th«re  viui  bu  no  doubt  thai  lh«  (iui<r  has  tiitly  ai- 
rived  when  thin  city,  (or  her  own  sake,  te'guim  i)ietn. 
and  nhould  heartily  co-o|icrate  with  any  partiei  lo 
pn>pollng  In  Iniprovp  and  ■■xtcnd  her  rcanureca.  TIic 
following  w«r«  «<>iup  of  the  codcIiuIoii*  Arrived  *l: 
1°,  The  t'ily  liaH  reuc'hi.'d  itiid  already  aurpssMd  the 
onlinary  litnita  of  itnet-<«r  triiTol.  i°.  The  riiUo  of 
IncrcasR  ot  population  It  rapidly  ilnRllntng,  chiefly 
rrom  Ijtck  of  more  rapid  and  ch«a|«rincaiisot  tranatt. 
3"^  The  pm^nl  sleam-roadi  iti  the  city  cannot  sup- 
ply tbedemand,  as  they  haxe  sm-(»ce  Hue  tfain*.  which 
inual  move  slowly,  and  cannot  hn  run  nt  cloin  Inter- 
Tals:  furosan  toohlvh,  .iriil  stiilloiiH  ioi>  distant.  4°. 
Camden,  N.J..  It  rnpidly  gaining  puptiluliun  at  the 
expense  of  Philadclpliln.  Cfi.  The  aiinuul  lost  to  llic 
city  In  revenue,  from  iht.  ramie,  will  reach  mllilniiii  of 
dollara.  e°.  UulMS  roliet  h  alIonl«i),  tlt«  city  will  be 
coiTsllod  by  llmo-limiti.  and  the  density  of  the  i>u)>u- 
lation  mtiit  Innm.-iin  rapidly  at  the  expense  of  heal  Ui 
and  morality.  7°,  Two  lln««  of  elevated  railrnadii 
at  rljihi  aiiKlea  to  «ach,  other,  and  projiorly  locaMd, 
would  heneOl  au  areM  oqiml  to  double  that  of  tlie 
built-up  portion  of  the  city.  8°.  Tlia  fc*r»  of  oppo- 
nents of  elevated  roadi.  ot  loMei  to  iIm>  city  or  the 
Individual  from  wUhdrawsl  of  patroiiaKS  or  dopr«- 
dstlon  of  property,  are  shown  by  experience  In 
New  Tork  to  be  sroundlcnt.  1>°.  If  Phllndelpliia  do- 
sires  to  retain  even  tlie  prvarnl  low  rati-  of  tnCTOlUt 
In  popaUllon,  and  higli  rate  of  sitlubtity,  tihe  mitst 
pr«mplly  respond  favorably  to  the  request  of  her 
eitliteiiB  to  be  permitted  to  hnlld  elevated  roada.  lifi. 
The  llmila  of  thi>  city  ar«  not  itoch  a*  to  warrant  any 
OorfHXratlou  In  hiiildioj;  an  underftruund  road,  were 
II  rMommetiiled  or  nllowcd,  with  any  fair  piuxpect  of 

retunui  far  many  years. Itlr.  William  11.  Riilg- 

way  read  a  paprr  upon  ibs  action  of  water  iu  the 
modsni  turbine,  claimini;  that  it  Is  iiuthin);  more  than 
■n  Inpravtil  Barker's  mill,  and  that  Ibete  is  uo  such 


tblng  OS  the  water  spurting  through  Um  slititM.  and 
Impinging  on  the  buckets,  aa  it  generally  bellevMl; 
the  wh«el,  on  the  contrary,  taking  ■  velocity  very 
much  greater  lliau  that  of  th*  Inflowing  water.  ^^ 
Mr.  J.  J.  de  Kinder  prmenied  an  illunr»l«d  deacrlp- 
tlon  ot  a  method  of  removing  coiideiutw4  (uacliJnery 
by  dynamite,  as  practlMd  by  him  In  the  case  of 
the  side-levers  uf  the  old  Comlsli  pumpiog-englne 
at  Spring  Garden  wulei^wotln,  Philadelphia,  which 
wdgh«d  twcniy-nlne  thouaand  pounds  each.  Dril- 
ling, lapping,  and  breaking  cadi  beam  in  two.  with 
half  a  pound  of  dynamite,  and  without  Injury  to  the 
building orolherinacbtn«ry,occnpiolthinci.'a  hoqr*. 
Rveii  hod  dcspatcb  been  unuecettary,  it  mlgtit  bare 
t.'kken  two  wc«kR  ta  do  this  work  by  the  ordinary 
methods. 

loadnoy  fif  utocal  tcl«no««,  FUlaMftdk 

Bnlanleal  seeffon,  Jfayi*.— Mr.  Tbonias  Me*l 
referred  to  his  theory  that  a  fa»ciat«d  branch  is  d(  ^_ 
not  to'over-luzurlai>CA'o(  life,  bnt  to  a  d^nulattoii 
of  vital  power.as  published  before  the  Afnertcanaaso- 
clatlon  In  ISTU.  A  number  ut  pbeaomena.  oonoedad 
to  r«tnll  from  low  vital  conditions,  were  considered  by 
liitn  to  bo  tuieparably  connected  with  fasclatlon,  tbe 
esientlal  feature  ot  which  is  the  pnjducllou  of  an  ex- 
traordinary number  of  buds,  with  a  corn-spondlng 
snppreattoti  of  lh'>  normal  Intemodat  spaces.  This 
is  precisely  Ihis  coiiditlou  'rf  a  flowering  branch;  and 
all  its  BtlcndADt  pbenoinena  find  their  analogue  in  a 
fasclated  stem.  Taking  the  leet  of  vital  power  as  the 
ability  l<i  relnln  life  undpr  e<]iial  elrcnmstanccs,  we 
find  the  leaves  on  u  fnsclaied  braodi  dylnc  bcfom  those 
on  the  rest  of  the  tree.  In  sereire  wt&Urs  Ibc  hraticlie* 
In  the  faiciatiou  wholly  die  In  many  «*sea,  while 
tliose  on  other  piirlloiis  of  the  tree  wir»i»e.  Pre- 
cisely tbe  Kume  circuinslances  attend  InltomioenM, 
Tbe  leaves,  in  ibeir  procession  from  a  nurinfll  codiB- 
llon  to  jictalg,  low;  l.hli  evidence  of  vitality  In  pro- 
portion to  the  ihgree  of  transfonooilon.  Tbe  p«tal 
dies  before  Ibu  sepal,  the  sepal  before  the  bract,  and 
the  bract  before  tbe  loaves,  in  the  geaentl  order  of 
anlhcsls  In  a  compound  flower;  though  llierw  are 
caM4,  where,  secondaiy  causes  comitiK into  pl*y.  tbia 
rule  may  be  reverted.  In  a  general  way,  however, 
the  soundncH  of  the  point  would  not  b«  disputed. 
Viora  all  these  facts  In  analogy.  It  raigbt  be  «tUd  that 
a  fatciated  branch  Is  an  Impeftect  and  pre«oclo4ui 
attempt  to  enter  on  ilie  Oowerlng  or  rcproducUve 
stage. 

Kstenl  nitsM  aiH«i*tIe»,  BtKUa  Iilsad. 

Uan  10.  —  Ur.  HoUIck  re»d  a  paper  upon  roont 
discoverioi  of  Indian  ImpteiDenM  at  ToOenvlUe,  de- 
scribing In  detail  tbe  net-sinkers  and  liammetetoQesL 
Theae  latter,  according  to  Mr.  Ran.  were  emph>y«d  kS 
hammers,  "  since  they  show  Ihn  nioRl  dlMlncA  tncos 
of  violent  conUct  Willi  hard  subttancea."  Tbe  Tot- 
tenville  bammerstones,  with  two  exceptions,  «>«  Bade 
ot  sod  sandstone,  evidently  with  i>olntei)llanof  oalng 
tbem  upon  any  hard  snbMance;  and  tber*  setmt  to 
l>e  no  dmibt  ihst  in  this  liicalliy  they  wera  UMd  bi 
cracking  tbo  oyslen  ajuong  whose  sbells  they  at«  u 
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VlMUMty  fAiiBd.  Mttboy,  Pnut.,  nrhen  Mr.  B&u 
fbmrfllla  »p«('iiD«iu,  la  on  tht  buiki  of  ihn  Suique- 
baniia,  and  im  doubt  •hclt-flih  waiv  caukIu  nnd  oaten 
thcrff  111  at  TaiidnvtlU;  liiit  thU  *x|)Unni1on  ol  Uie 
atir,  at  ihr.  hmnnuiraKiDefe  iluet  tiot  toeTu'to  be  iiiaiste<l 
Upon  l>y  littii.  'ni<>  Toiieuvllti-'  tpuciiuciis  are  made 
ut  »ugIi  toll  ttoni!  tbaC  oiifr  ran  Itardly  Imagine  an; 
othoi'  lue  to  which  the;  raiild  l>»  poL  'Die  immbBr  of 
nei-tlnkera  In  me  miiat  bave  br«n  lnim«n»o,  a*  eT<n 
at  tho  prwent  time,  upon  the  »iir[av«  of  the  gruuad, 
lhi<y  niajr  Iw  picked  up  In  canslitcrnblc  number.  Oti« 
cloy,  in  about  half  an  hour,  foiirtam  var*  foutid. 
Tbocxtdii  of  time  >bo]l-h«at'*  <^an  only  be  computed 

In  acre*. Mr.  George  F.  Kuiii!  ot  Xew  Tork  pre- 

eeiileilaBtonehead  found  near  CI  i  linn,  Stntcn  Uland, 
abuiit  two  hundml  fret  coat  of  Iho  railroad  JtiKt  above 
the  tlngorboarcl  Koad,  iii  a  low  ■»  am]>  Itllcd  with  Ili« 
roou  of  the  Bwain]Hiak.  A  niAlic-baakul  ii(>rk«r. 
na&i«d  Jainea  Clark,  caino  upon  the  itonc  li«id  nhik 
digging  up  the  roots  of  a  high  hurklRhnrrf-buah,  nt 
lea«t  Iftn  year*  ol  ag*,  ginwing  at  ilie  cds'"  of  the 
iwnmp.  Tlie  8(<ll  H  a  compact.  liKbl  creauiy  brown, 
intidy  i-luy,  in  which  a  iloae  Ul(«  thia  could  t>e  buried 
tor  an  an"  without  much  dluDtegrallon.  Whto  atlik- 
ing  111  hli  pick,  at  n  depth  of  from  (welt«  lo  ol)[hu»n 
tnclMt,  he  turned  up  the  head,  bia  pick  itriking  and 
Indeniiog  lliu  chin.  The  material  ol  wiili:h  It  wa* 
tiinnvii  is  a  brown  aaiidntonc.  apparently  more  com- 
pact than  the  common  N<'w-Jer««y  Mndatoiie.  and 
compoeed  almnti  entirely  of  graini  of  <|uarts,  with 
an  oocattonai  tiunll  p«bble.  The  wclt;1it  of  the  head 
is  Btioiit  dglit  pounds,  Its  height  scrcii  InOin.  and 
itmtiiuiircifDurlncbeii  througb  IhnciicRkt,  ii«  inches 
from  tli«  tip  ol  the  n^ic  throuRii  to  thi-  back  of  the 
head,  and  an  Inch  an,]  »eveii-eJKhIlis  acroia  Ibe  noa- 
trll*.  Tiie  eycn  iirv>  au  fncii  and  a  c|iiai'ter  long,  and 
fivu-cigblhsof  aniuch  widi-;  they  arc  nlwsl  In  lliccrn- 
ttua.  and  have  ■  grvoTc  running  arontiil  cluee  lo  tlic 
llda.  \  round  holo  a  littli  of  an  inch  dcc]>  Imd  Ih^uh 
(trlHcil  III  Ibe  tuwcr  part  of  the  noBc,  in  the  (pace  be- 
tween llic  two  noiWilEi,  evidently  daigned  for  a  noun 
omamenl,  and  both  nontrlia  were  hollowed  oiil.  The 
cheeki,  In  their  lower  part,  arc  *unken  In  a  very  curl- 
on»  RianniT,  cnimiii^  the  check-liuiiei  to  stand  up 
very  liifdi.  The  forehead  is  low,  and  relrrala  at  an 
angle  of  sixty  degrees.  A  trace  of  wliat  iiid  lie«ii  or 
waa  to  be  ibcrar  l«  percept  Ibte  on  llie  rlulil  nldti.  The 
tiack  311(1  upper  p.irtt  i>f  the  Lead  are  nlmoat  entirely 
rou^h  and  nowotked.na  i(  it  bad  never  been  flnlahod, 
or  n  aa  originally  a  part  of  aome  llgiiio.  The  surface 
Is  rough  and  iHnhtlyweathfrnd;  the  clieelca,  forehead, 
nnd  chill  hnvliig  single  EraluH  •>{  aaud  apparent); 
raised  above  the  surface,  us  if  by  age  and  eiponire. 
The  dbcovorer,  In  clcjinlng  Ir.  bad  sernpcd  the  9jt» 
and  b«neAlh  the  uo»e  with  a  nail,  and  Ui»  «hoiel  had 
fomad  a  groove  in  one  of  ibe  cheeks,  —  allot  which 
scraicbea  or  marks  have  a,  very  different  appearance 
from  tbo  general  surface,  anil  arc  jilalnly  recunl,  Tho 
ityte  la  MealcftD,  or  still  more  resembles  Aiiec  work, 

HtsBMOU  •oidimj  of  tiatata!  tdoiioo,  HiDniapalii. 
Slaj/ S. — Mr.  Wani'n  l.'jdinm  dnierll>rd  three  re- 
Biarkable  ebaina  or  aoriea  of  lakes  obserred  in  Mai^ 


tin  MUBtf.  Minn.,  durtni  bb  ozamliutlon  ot  that 
regtoti  aa  aaalatant  on  the  stat«  itcoloslcal  aurrey. 
TImm!  are  familiarly  kDonn  a*  the  east,  central,  and 
•re^l  chain*  nt  lakci.  Tlic  cast  cliain  eitenda  twelve 
miles  from  north  t<>  aoiilh,  and  liicludei  nine  lakea, 
which  vHry  from  a  half-mile  lo  two  mileji  In  length. 
About  fire  miles  farther  west,  the  central  chain  of 
lakes,  parallel  witb  tho  foregoiii);,  reaches  about 
twenty  mllra  In  an  abnosl  pertfotly  strnlglit  north  to 
Buiiili  coiirfv:,  lnelud!ii|t  nineteen  takes  of  similar  slxe 
with  those  uf  the  eatl  chain.  The  westcbalnlaioino 
tlilny-nro  mile*  long,  and  is  mode  up  of  about  thirty 
lakHs.  Its  course  la  «oulh-»ontb.«ast,  beginning  at 
Mountain  Lake  In  Cottonwood  oounty,  and  extending 
to  Tuttlc'a  Lake  on  the  tine  between  Martin  county 
and  lowiu  Tlie  snrtaee  ot  tills  region  ia  ertorywbere 
a  prairie  of  uumndined  slacUl  drift  or  till,  with  no 
considerable depMilsot  gravel  and  sand,  lu  contour 
ii  moderately  uudiitatlng,  averaging  twenty-live  to 
forty  feet  above  the  lokes.  ibe  sboreH  ot  ivhicb  rise 
lu  this  belttbt  In  steep  banks  or  bliiffa.  Noolber  lakes 
arranged  in  eucb  eeries  baT«  been  observed,  either 
in  this  nate  or  elsewhere.  The  explanation  of  tholr 
orlnlit  which  lecmii  most  probable  is.  that  iliey  mark 
Inlerglnctal  avenues  of  ilrnlnaee,  occupying  portions 
of  lalleys  that  were  excavated  lu  the  till,  after  ice  had 
long  covered  this  region,  and  had  deposited  most  of 
the  drltt^boot,  but  before  the  last  (itactal  epoch, 
which  again  enveloped  ihii  area  beneath  a  lobe  of 
Ibe  continental  glacier,  partially  niling  these  valleys, 
and  leaving  along  their  courses  the  present  ehalns  of 
lakes,  —  Ur.  UphoiD  also  briefly  detcribed  ihe  belts 
of  knolly  and  hilly  drift,  tvblcb  have  been  traced 
Ihroiljh  MinnesoL-i  by  Ibe  gcobf  leal  survey.  Nearly 
all  ot  these  bells  are  believed  to  be  lerniinal  or  mar- 
ginal moraines,  occiunulaied  along  the  boundaries  of 
ilie  lce-«1>eet  of  tbe  lost  glacial  epoch,  as  moraine* 
are  formed  at  the  end  and  along  tho  sides  of  alpine 
glacier*.  The  outennosl  moralnlc  belt,  running  in  a 
looped  course  acrosa  Wlscon^n.  Hlnnesnia.  Iowa, 
and  I>akota.  marks  the  farthest  limits  ot  this  \eei 
and  olber  belts  of  such  drift  aceumulationa,  found  at 
various  distances  back  from  this,  mark  atoges  wbere 
the  lee  baited  in  Its  departure,  Theae  drift  bills  and 
knolls  are  finely  developed  on  theCoteaudesPrairice, 
ill  !>outli-we>lern  MIiine*oia  .and  coitern  Pakola,  as 
also  on  Ibe  Cotean  Ju  MIsMuri,  f.arther  wcit.  Tbey 
siirnnind  Lake  Miniielonkn,  and  reach  to  the  wost 
edge  of  Minneapolis;  they  are  also  seen  between  this 
city  and  su  Fan),  and  east  and  north  of  St.  Paul: 
indeed.  Ifaey  cover  a  cmisideralile  fraction  of  tbe 
whole  stale.  From  Lake  Mlnuetonka  a  broad  belt  of 
moralnlc  drift  stretcbea  a  bunclied  and  twenly'Bve 
miles  north-west  to  the  I,eaf  Hills,  where  Ihe  moat 
ioa»sive  deielopineut  ot  this  (ormallon  within  the 
state  Is  fotuid.  its  higlieet  elevations  being  from  one 
hundrad  to  throf  htmdred  and  Rfly  feet  above  the 
genet*)  ierei.  The  owtermoat  boll  of  these  drift-bills 
baa  been  named  the  Altamonl  moraine.  No  less 
than  ten  other  moralnlc  belta  are  distinguishable  in 
Mlliuesola,  showiii);  tiiccculrc  stages  In  tbe  recesaion 
ot  tho  Ice-sheet.  Tliese  moraines  Itave  been  named 
from   localitiss  where  tbey  ate  conspicuously  ei- 
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Iiiblt«<],  Mtoltowt,  in  ibcirordcrfrDiniouth  to  north: 
th«  Uatj  moraine.  Uic  Antnlopc.  Kl«*tar,  Rlydui, 
Woconlk,  DoTiv.  K«r)nia  Fstl»,  L«af  llil)«,  ItucH, 
And  MenM  iiiurniuek.  Th«  lait  of  eIhtm  cruMes  the 
nortIi«m  port  of  Uie  «lMe,  from  tbc  licnd  wntvn  of 
tlio  MiwUuppl  Hivcr.  lo  Or>nd  roriagn  on  the  oorLh 

thore  of  Lake  Su[iiirli>r. Mr.  C  K.  SlJuiPr  giive 

Romn  account  of  the  iiuQufscturv  of  the  Cbambpr- 
Iftiu  llluininiitliig-eus.'inndc  of  pi^trolcuiii.  water,  and 
air,  mid  called  Utontion  to  tome  nf  il*  advantage*. 


NOTES  AND  NEWS, 

Tas  teUmiog  ii  a  comploli!  liH  of  ibe  pHpen 
ntd  lo  tbe  tctenliflc  *cctloni  of  tlin  I^!Xal  >opi«[y  of 
Outwda,  at  It)  roc^Tint  mnnllni;  In  Ottawa,  of  wbieb  an 
account  I*  siTwi  plwwliere  iti  ibis  miinber:—  In  the 
phrtlcaltvctiuu:  F.  K.  Gisborci.-.  EWtrical  iiidnctSaa 
In  uiidarsiound  and  ncrlal  metallic  condDClors;  C. 
Buillargi^.  A  paTllfnlarcanc  of  itip  bydranllc  ram,  or 
iratrr-bamiii«rr  K.  >*li.'ck«J,  Tb*  form  of  thi>  con- 
traot^l  li(|<iid  vein,  nffr^cting  the  pretient  tlieury  of 
IhB  scit^nvu  of  Iiydtniillp*:  T.  Sterry  Hunt,  Tbe  origin 
of  czyiUilllna  rooks;  J.  C  Macdrcaor,  The  dciuitjr 
and  tlu!  tbornial  «xpaEislon  of  aiitieuiH  »o1iiiioni  of 
Rilplialv  of  copper:  £■  nnand,  Ulowpipe  rt-ncUotis 
on  ptaitcrof-parli  tabldli;  Dnicrlptlon  of  ap|iAralUB 
for  dUttnsuliblnx  flame -culorinB  roimtlturiiu  wbt^n 
occurrlns  lojiuthur  lu  an  ussay:  T.  K,  Hfimrl,  Rmiai 
iiir  la  constitution  aIomic|iie  d«  lu  IIlati^^e;  X.  V, 
Dupuiit,  TbR  algobralnal  development  of  certain 
function*;  VL  J.  Cbapman,  Conirlbiitlon*  to  otir 
ktiowledjEO  of  tbe  iron  ores  of  Ontari"-.  J.  C.  K.  !,*• 
flaiome,  Xot«  sur  unc  fait  mdtforolo^iqui.-  pariicul<«r 
h<ju«bi.'«.  fa  the  geologlcnl  and  biological  awlioii: 
A.  R.  C.  Snln-yti,  Xotoof  olnerrailonn,  tn  1?itU.  on  tbe 
gtioIoKy  nf  a  pari  of  lb«  uortli  sbor«  of  Lake  Siiportor; 
0«or;i?  I.awHoii.  RvTition  of  tbe  Canadian  llaiiuncn- 
lact-ai-';  J.  W.  Dnwion,  Geology  and  geologic n I  work  iu 
the  old  world,  ill  ih'lr  relation  lo  Canada;  T.  S.  Hunt, 
111*  TaconPf  question  in  geolu^;  W.  Saoiidcrn,  Note 
on  thv  occurrence  of  certain  bittterllic-i  iu  Canada;  E. 
J.  Cbajitnan,  Some  deposit!  of  lllanlferom  iron  ore  lu 
the  count  1 01  of  IfallbnitoTi  and  llnatlnsi  (Ontario); 
Mlmelisni  in  lnorf;auic  nature;  T.  J.  W.  I)rinic*i  "iid 
J.  Macouii,  A  monograph  of  Canadian  ferns:  L.  VV. 
Bailey,  Geological  contact*  and  ancient  erosion  In  Ike 
Pmrlncc  of  Now  Briinanlrli;  0.  P.  Mnlihcw.  llhu- 
traliotia  of  the  faimaof  tbe  St.  Jubngrotip  (part  ML, 
Conocoryphldne,  with  noic>  on  Ibe  Panuloaidar) ;  G. 
U.  Dnwfon,  'I'lic  ataclnl  depntlu  In  th«  neighborhood 
of  llw  Bow  and  ll^lly  Klvors;  B,  Bell,  The  B™l.,g>- 
and  economic  fntncral>i  of  flnd<wn't  Bay  and  norlbRin 
Canada;  J.  C.  K.  Lallamme,  Xotc  sur certains  ili^pAM 
anrlfirMi  de  Ia  ftcanee:  tWcouvcne  de  I'emeraudc 
BU  Saenenay:  J.  f.  Whlfaiet.  A  dcacrlpllon  of  a 
(uppotcil  new  anunonile  from  the  apper  crctiiceoitt 
rocks  of  Port  St.  John  on  the  Peace  Bi»er;  On  B 
new  dec«|iorl  cmftaefan  from  the  Pierre  shnlo*  of 
BIghwood  Kiver,  N.W.T.;  E.  Gilpin.  Nol»»  m.  tb» 
maBKBDMe  ore*  of  Nova  Scotia:  D.  tfoncyman,  A 
rarUtan  of  il>e  geology  of  Antig«ni»)i  county.  Nova 


Scotia;  S.  Obaliiki.  Notes  sur  la  consUinttoD  g^olo- 
Klqiie  d«  I'ajinttte  Canadienne. 

—  It  Is  lo  be  ho|)e4  that  Ibnre  will  be  no  lack  of 
papers  from  chemikli  on  ibis  »ld«  of  th«  Atlantie 
before  Section  B  of  tlie  Britf»1i  aatociailon.  and  that 
llie  iltleji  will  he  mini  In  ai  early  ai  possible  to  Prof. 
H.  K.  Koecoe,  president  of  Section  It.  British  aaaO- 
ciatiuii.  P.O.  box  H7.  Uontreal.  'Pi*  anhjecta  for 
special  dUcuuion,  as  nJreatly  nnnounoed.aro,  I",  Tlw 
conMllution  of  the  elements;  -1°,  Chemical  change* 
In  relsTlon  lo  micro-organ i*nu.  The  Ant  will  be 
introduced  by  Profctaor  Uewar,  probably  on  Friday, 
Aug.  20;  the  second,  by  Profcaeor  Franklaad,  oit 
Blonday,  Sept.  1. 

—  Tbe  Innd-offlfC  maps  of  tbe  Cnlf^  Stale.*,  and 
of  certain  of  the  stales  and  icrnioriCB,  tive  :i  fair 
oilllin*  of  our  hotliontftl  topograpfay,  with  rough 
mountain  shading,  and.  In  addlllon  lo  this,  present 
various  details  —  cuoceniitig  public  land*  and  lond- 
ofBcci;  Indian,  military,  naval,  and  li||;hibou*e  r«*<r^ 
vallon*;  railroad  and  birse  private  granu,  cotit1nae>l 
aiid  UMContlniied — not  lobe  found  In  our  ordinary 
atlaten.  Tlie  l.tteol  edttiuti,  laaued  ondor  the  direc- 
tion of  lion.  N.  ('.  McFarlaod.  comroladoner.  iucludoi 
Ibe  {[cnRr.U  map  of  the  cmiitiy.  *Ik  and  a  baU  by 
four  feet,  doled  lt<t<K,  on  a  scale  ot  40  mile*  to  an 
inch;  Alab.inia.  1882,  IS  miles  to  an  Inch;  Aritotia, 
188.1,  15  mile*:  Colorado,  l6St,  IS  mileat  Dakoia, 
188s,  ISmllea;  nnrida,  1S8S,  IS  miles;  Idabo.  1883, 
10  miles;  Indian  Territory,  188S,  ISmlle*;  Louialana, 
me,  H  milca;  UinnceoU,  lE&l.  1&  milm;  Montana, 
IK^,  18  mile*:  New  Ucxlco.  ISSS.  IS  miles;  Utah, 
tSiM,  i:^ mile* ;  Washington,  1883, 10 milea;  Wyoming, 
IS83.  IS  miles.  These  state  ntapa  have  the  enant, 
riveclincK.  tou'iiilup),lett<!vini^. cEc.in  black;  waier- 
nrea*  In  blue;  and  reservallMis  In  red  orirrecn.  At* 
ihimgh  we  baie  to  lament  tbe  lack  of  adequat« 
representation  of  llie  relief  ol  Ihe  land,  ihc  tnap* 
cannot  be  odTcrvelj  crilldne^l  on  aceoiirit  (if  tills  want; 
for  tbe  meaauTvinent  of  the  vertical  element  of  our 
iopnK'^P''F  '"*  noi'T  been  undertaken  by  the  land* 
olUce:  ita  work  has  been  simply  to  mcnaurc  off  lbs 
public  lands  fur  sale,  and  to  prvecnl  tncli  map*  nf 
tbe  surveyed  district*  ns  shall Mirvulu  l<>calc  the  »»ri- 
•m%  t/iwnMilps  and  seellont.  In  tlie  watern  moa&- 
tainou*  n'cion.  the  land-ciirray*  follow  only  tbe  lower 
counlri'.  aud  the  adjacent  monnlalns  are  mcnl; 
roughly  ski-lched;  indeed.  In  iomc  caseato  roDjthl; 
as  to  loic  all  of  their  charactcricllc  fonn.  Bui,  «« 
ilie  oilier  liand,  lomc  of  tbe  open  coiintrT  li  ibown 
in  Oner,  or  at  least  In  mart,  deull  llian  on  any  other 
mapi  yet  published.  Tbut  we  Dnd  Ibe  lake  disirid* 
of  Florida  and  Uinneeota  well  lllnslraled:  and  Iba 
iminl>er  of  lake*  and  pond*  doited  over  tbe  plaioa 
of  CoI'tshIo  ph'ei  a  clew  to  a  pe>cnlbU'  cbst'ler  In  Ibdr 
pbytical  hislury.  So.  also,  the  litai>cbln|;  and  DMaiw 
derliiK  of  rWcra  In  tbe  Minisai|>)<i  valley  are  drawn 
with  icrealer  variety  ot  form,  and  hence,  we  may  sap- 
pose,  witb  a  nearer  aijproacb  to  jxecislon,  than  in  out 
common  allaacH. 

The  iiont-ofSce  department  also  ba*  a  aerlea  «t 
po8^roule  map«,  gFoiipcd  In  areas  of  aeveral  state) 
together,  and  prapartd  eapoclally  for  office  lur.    The 
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IstMt  edition  coii«i*u  o(  slily-»n*  alimu,  datcit  IS84, 
iritli  iiiuiiuMript  curreutiuiit  Cu  April  I,  publi*tietl 
by  order  of  po«UauI«r^vncral  W.  Q.  Grmham.  uii- 
ilr<r  tha  dlmctlnn  of  C  RncMr,  )un.,  topogr>pl»!r, 
[Hi*l-olBce  dep^rtiueBl.  'I'bej  me  prlninl  In  l>1ach 
outline,  on  ii  scale  Tailing  fruui  tlx  to  litTeeii  iiiilei 
to  nn  inch,  with  ntuv  and  county  baunilarli:*  tinivd 
rml,  and  Rhnir  all  dllcx,  towtm,  ainl  vlU.'isc*  having 
IKuit-otUce*,  Willi  lOAnf  mot*  brsliks;  aII  piMii-r(iiic«», 
whether  by  rail,  boat,  or  *ta^,  vilU  Uie  diataiice  be- 
tween o&ee*  ;  mid  a  conrcntloiwl  eoloriiiR  tu  desig- 
nAie  tli«  traqiiRncj  of  Ifao  mall-Mrricn.  Itlveni  and 
the  l»n:er  itretmis  ftiul  iak«a  am  repr«s«[ite<l,  but 
oflcu  wjtbuut  niuiie:  inomitaJut  are  nut  bIiuwii,  ex- 
cept on  a  (cw  of  the  newer  wesiorn  shefts.  Apart 
trom  Ibelr  orl^'inl  utn,  Xhi-.iiP  mitps,  UK-vnforr,  iTVe 
limply  a*  *  bu^ls  (or  addltionAl  work,  anil  uro  be»t 
adapted  to  iluUie*  of  a  ilntlitUvaJ  obariieler. 

— Tlie  now  jouinnl  of  .-urtronoiny,  llulUUa  atirono- 
■ntgu«.  lately  rcvkwnd  In  Snicnce.  begins.  In  It*  thinl 
number (Atarrh,  lNtl4),  an  inlerutingMrltsor  artlctra 
relating  to  ibe  i>b««rv»ti>rlef  of  t'rancei.  Siepiian, 
dlicctorof  the  obsprratorj  at  Maneillot.  gives  a  brief 
dMcrijiilcin  uf  thir  atcroiiomienl  estnbliihinent  at  that 
place,  with  ttnlniiient*  aii  to  tlic  n.iliire  of  thn  work 
diHitf  s1tic«  lie  iv*8  appointed  director,  in  ■-■<UC.  Thn 
construction  uf  Uie  observatory  was  b«guii  in  IM^, 
and  lenaiiiatud  in  187&  The  perxonnrl  includes, 
Ir  addition  to  tlic  director,  Itnrtilly  and  Cc^gln, 
adjunct  a«lrononi*r« ;  Hercc.  nlmlrnt  in  nitrnnnniy; 
and  Lubrano  and  Haitre,  computet^.  Eighteen  nuall 
planetB  luiTe  been  dlacovered  (one  byStejiban,  imm  by 
Coitcnot,  (our  by  Coggla,  and  twelve  by  Uorolly),  and 
«l«vaQ  CORi^'iit  (nix  by  Borelly,  and  live  by  Ooggia). 
M*gii«tk-  and  meCeoroloilical  obwrrationi  (oriii  n  part 
of  th«  regular  wurlc  About  Mrtu  hundred  nebulae 
have  been  dUcoverccl  by  Stephan. 

—  The  phyflicisl.  at  well  :u  tli«  a«troiiom«r,  will  Dnd 
point*  of  inlpfpjt  in  a  [lopular  article  oa  the  theory  of 
lieilo»lKts.  by  Roiliin,  In  the  Rvllrllnatlronamlq-ur  for 
Maroli.  The  paper  !•  Illiuirafd  with  cngravlngii  of 
thn  ilderoMal  and  bellMlal  of  Kuiicaiiit.  m  well  at 
tho  mmllDcd  fonnn  of  Sllbunnaun  and  Littrow.  A 
tolerably  full  hlbliogmpliy  of  the  lubject  concludci 
the  article. 

—  Small  planet  (238),  diieorertMl  by  Dr.  J.  Pallia  at 
VI«ima,  April  SO,  ha*  been  named  'Honoria'  by  tlio 
dbcoveivr.  It  ia  a  faint  object,  belnjc  of  about  the 
thirteenth  mtgnllude. 

— The  opeuiuK  of  the  new  arcbeoloeictil  museuiu 
iBcnnncction  with  lh«FIliwllIianiuiuseuui  look  place 
May  a.  The  new  nuteum  will  be  an  iiiatltution  for 
Uie  Hudyof  ar«h«olOBy, and  the  o\hibtll«n  ol  olijACti 
of  aniir|uity.  Uy  its  opcnlns,  <.'nniliriilt;e  Is  tbo  Itrat 
In  the  fielil  uf  uiii>vraiti*?9  in  the  UnlKd  Kingdom 
to  provide  ibe  necesMry  f>ciiiil««  for  archeologleal 
study.  Th«  clandcnl  anctlon  will  bn  second  only  to 
the  (aiuoni  institution  nl  E)«rlln,  whose  coliectloD  of 
anllqtie*  is  the  Dneot  In  the  world.  Cambridge  will 
thiu  cnjny  a  unique  [MiutioD  in  the  I'ml^d  King- 
dom ;  for  though  Oxford  ha*  rew>)Trd  upon  following 
the  example  of  its  xister  university,  aiij  Mtabllsbing 


a  similar  school.  It  i»n*t  —  as  the  project  has  only 
recently  been  decldml  npon  —  be  sosne  tlno  beforo  It 
can  be  brought  Ui  nialurity.  The  iteneral  direction 
will  Iw  in  the  hnndi  of  Dr.  Waldslein,  wfallsi  the 
ciiralonhlp  of  ilie  Soulli-Sca  Iiland  d«paiiniuit  will 
be  (ind«rtnk«n  by  BHroii  von  Hli^,  who,  togethw 
with  Sir  Arthur  tiordun  and  Hr,  Uaadsiey,  haa  con* 
trlbut«d  largely  to  the  magnlKeent  collection  of  8outli> 
^ca  Island  antlquttins.  * 

— Tlie  Kentucky  pharmaceullcai  aiaociatloa  held 
lt«  annual  meptlnt;  at  I^ulsvlllc  on  the  SUl,  i!2d,  and 
33d  of  llay.  The  aitct>d»nce  was  mi  unusually  large 
one,  and  much  iniered  was  sbttwii  in  tlie  progress 
of  pharmacy  and  tbc  collateral  sciences.  Various 
papnre  wem  read,  bearing,  however,  nuwiiy  on  pbar- 
mai-y  proper;  but  one  of  more  general  MlentiBc 
intereii  was  repurled.  It  was  a  paper  devoted  to  the 
elatioraiSon  of  a  mctbod  for  tbe  determination  of 
iron  by  the  decoloration  of  the  ferric  sulphocyaoide 
by  the  aid  uf  a  definite  solution  of  either  mercuric 
or  alannoUB  cliluride.  Tlie  method  gave,  apixirently, 
very  satisfactory  results,  and  bu  tlic  great  advantage 
of  easy  application.  Thi»  paper  was  by  Mr.  J.  A. 
Fin  j(  Her. 

—  The  progrorame  of  the  Antwerp  exlilbltlon  for 
IBrtfi  la  pnbll<Ji«d.  It  will  be  under  tbe  patrc'imee  of 
tlie  king  of  the  BelKlftos,  >uid  will  be  0]<ened  i[i  Uay. 
All  iiiduslrial  products  will  be  Included,  all  goods  that 
are  tlie  subject  of  trade,  all  materials  and  tools  that  In 
any  way  concern  shipping.  Tbe  nxblblllon  building 
will  be  on  the  alio  of  the  old  citadel,  near  the  Scheldt 
atid  the  iMW  qiuyt,  on  wbicli  space  will  be  aiioiied 
fur  thv  unloading  aiul  iliippingofcxblbltai  the  south- 
ern ra.iiwiiy-!itailon  being  arranged  ns  a  gallery  for 
machinery.  There  will  aUn  be  an  art.enbibition.  a 
special  deiioriiuent  for  electricity,  and  one  (or  gar- 
d«alug. 

— 'llie  Uelgian  goremiuent  bus  sent  to  the  German 
Hslieries  department  for  two  hundred  and  llfly  thou- 
sand young  tmiit,  and  Rfty  thousand  yonng  saiinuu, 
fnr  the  Belgian  riven,  .ind  intends  toeotilinue  Ui«ir 
cultivation.  Arrange  men  t9  are  being  made  to  allow 
tbe  Mimoii  lo  pus  through  the  locbs  of  the  Itlver 
Maju. 

—  M  a  recent  meeting  of  the  Electro-ebemical  so- 
ciety of  Itertin  there  wrreexhiblied  specimens  of  a 
vegetable  carbon,  mttde  conductive  and  Incombastl> 
hie  by  being  strongly  heated,  either  fn  taeuo  or  in  a 
neutral  aimoaphere.  This  arliflelal  graphll*  dose  not 
nasitmn  tlie  erystnlllne  stntcliire  of  the  native  mJo* 
erai.  We  have  long  known  tliat  tiraphile  could  be 
furuied  by  the  influence  of  liigh  temperature,  under 
special  condiiloiii.  tt  Is  now  >honn  by  Dr.  Aroni 
ttint,  by  tbe  same  iiilluenoe,  soot  ran  be  rendered  as 
good  a  condttctor  h  gntpbite. 

—  A  report  on  the  progress  of  the  devasiatioiis 
cnuseil  by  I'liylloxera  In  UuDgary  baa  been  Issued  by 
the   Ministry  of   agriculture  and  commerce.      The 
report  states,  that,  at  tbe  end  of  ISaS,  there  were 
elgbly-two  districts  found  to  have  been  Invstded  bV 
the  pest,  lrre»pocllve  of  lkniia\WjTO*Jao.<v-**~«nV.Ttt^"^ 
tlB.     In  May,  last  jom.'Sw  «wmv\\v»sJ«w- **- vi-N -(V* 


698 


SCIENCE. 


vine-growing  dUtriclx  nl  Uio  innnBirli;  niu  ri>«iiiroctl, 
with  Out  result,  th«C  bj  tli«  eiiit  ut  Ili«  }«ar,  Iwunt?- 
nln«  n«w  dittricU  were  totuid  to  Ii»v«  been  iovmletl. 
U«uui««  haT«  been  adopted  In  conformity  with  the 
law  of  Pebniiry,  laul  jvar,  to  cnmhat  t)i^  nril. 

— A  nwent  number  of  the  CompUi  rmdun  ci^ntaln* 
an  neeotini  of  K>me  vi;ry  remarkfibl*  obtemaions 
of  the  planet*  Saturn  aiiil  Uranaa,  niii<l»  by  TIioI> 
Ion.  PerruUti.  and  IjockyHr,  at  tlie  Vict^  obscri'ii. 
tory,  under  an  estr«ordiniiilIr  (nvorable  comltlloii 
ot  tbo  attnoaptieni.  On  Mardi  Ifl  llto  oiitir  of  ili« 
thice  rine*  of  Snium  wa*  »«^cn  to  be  niade  ap  of 
thrM'  Mparate  riu^,  uF  8li^lLll<r  greatur  brvadlh  to- 
ir»nl  the  ball  of  the  pluiici:  aiid  all  o(  lhr*c  rlugi 
appoarad  at  ttmo*  to  ba  markcil  with  ilrlac.  u  I(  iliocv 
WVN  lode&nlls  gubdtTtsiona.  Ltrauii>ira»  olweri-m1 
under  similar  Mnditimi^i  tin  March  IS.  mid  lis  (;i-iier:il 
sppeaniiice  ti  d«i.-ribv(l  as  siniikr  to  that  ot  iJnrn: 
that  Ik,  dark  npnis  nnir  tlic  cetitrnl  portion*  of  tlic 
dlik,  and  on  tlif  limb  ot  t)ti>  pSikiid,  M  p<iilllon-9Ui|;l<.' 
330°,  a  wblto  6|iuLr««enib11uji  tbaiaceuHtlbi?  Martial 
putea.  The  observer*,  baviii;;  lak«ii  L'iiru  lo  eliniiiiace 
a  poatlble  deception  by  tbe  position  of  tbeir  Inalrii- 
mrnt,  niMt  n^eordcd  a  differcnec  of  tint  of  tho  two 
h«ml>pbere*, — dark  toward  tli«  riortb-w«4t,  and  lo- 
ward  tint  suiilb-east,  Mnieb  white. 

—  Wt  learn  from  M,  VeniukolT,  Ibal  a  gwipral  con- 
ventiuu  or  eouncEl  of  Ihc  aulhuritiei,  dln^i'tiiiE;  geo< 
detlc,  hyilrogrAplilc,  and  other  lurTeys  In  Ituialj.  Iinx 
been  held  (or  ilic  piirpoitcof  acri^cliin  uprm  a  iiiilforiu 
iyat«ni  of  coDdtictlnu  ib^  i!*iUiU  of  audi  work,  for 
whifli  tlie  Kovernmeiit  annually  expends  nearly  a 
million  of  dolliirs.  At  present  a  universal  dii.i«oord 
provaiU  tn  mrthodi  of  mensurvnirnt  and  procednre. 
Ueiara.  Struvi^,  Tlllo,  tviijclpn.  fnstcblti,  anil  utlier* 
anmeCDberv of  lhob>.>ard.  and  Ibu  Geo>;raphival  na- 
clely  l»  rcpre»cnle<l  by  several  of  lla  members. 

—  The  MUlhtilungm  of  tlio  Vercin  (iir  crdkundo 
nt  Halln,  for  1SS3,  contniiio  an  cxicntlve  blbllograpby 
•if  di!»cripliv«  III«T»tiiTn  n^lallni;  lo  Norrli  TlmrliiKin. 
the  Hiinz,  and  tli«  porliou  of  Uie  North  Ueniiun  low- 
lands apjiirituining  (o  Saxon  Anbftlt.  Tbi*  bibliog- 
raphy i*  thr.  collcettve  work  of  memlirni  of  iho 
«oei*ly,  anil  cover*  ■  hmnJr«>d  and  wvi-diy-three  oc- 
tavo pauvH.  The  same  number  coiilaint  an  Interest- 
ing map,  thowiiig  the  boiuiilnries  of  ihc  middle  and 
low  Kerinan  dialects  from  Hcd«miindc  on  the  Wirrria, 
to  Staufiiri  on  llto  Boib'  Itivcr. 

—  Till)  much  l.ilked  of  lllrnuy  iindnrlaklnji  of  Ibc 
Auatriaii  rronn  prince,  'Tlio  Annlrii-UuiiiMriaii 
iDODoreby  in  word  and  view."  is  pruj-ivMing.  nnti 
vUl  appegx  In  a  gmpalsr  edilion.  The  first  Tolnmn 
will  live  an  al>Tld)^  view  of  titc  pbyslenl  fealURS 
and  bisloricnl  devclopmiint  and  oTKa'dtalii'n  uf  lh« 
country.  The  Brst  «eelion  jtivo*  in  n  series  of  nam- 
ben  Ibc  provint'*^  represented  iu  tlie  litiehanilh;  tb« 
■ccond  n-latca  to  t^  Hungarian  pravin«'i;  ibc  tbinl 
avctlon  I*  one  volunui  on  ibti  orrnpicd  jiiovincew; 
tile  oonvliulinK  sccttou  Ritn  a  viirw  of  ibe  t^^l- 
cullunil  and  eeunomieal  rvlations  of  tlie  diftcmnt 
t>ranche«  of  the  empire,  the  dpiaaty,  the  anny,  (he 
iioRie  and  forel^  minions,  and  potltieal  situaiioii. 


followed  by  an  Index  of  oollaboraiorn  and  r«f»r- 
eiioea.  £iu:b  division  of  Ibe  inoiian:l)>  nill  find  It* 
liiBiory,  tangua^e,  litenitun.-,  ciiBloais,  and  art  sepa* 
rnteiy  reviewed.  Th<r  edilonltip  of  the  AustrLan 
pnrtwill  b«  nndcrlaken  hy  Ilcrr  WcDcn;  th>'  Hna- 
KiLriiin  part,  by  the  poet  Murils  Jokai.  The  ekpeasa 
will  be  paid  by  llie  emperor.  Two  etibj*>cts  in  tba 
Austrian  part  will  be  undertaken  l>y  Trlncc  Itudcdph, 
and  one  In  the  Honit»rUn  part.  The  work  will  b« 
llluMmted  w!lh  etchJniA. 

—  A  plant  natned  kappe  waa  iJiown  at  last  yrjtr*s 
Afnaterdnm  exhibition.  It  la  IndlKonoua  to  Java; 
and.  when  lis  fibres  ar«  carefully  prepared,  they  r»- 
sembl«  woi>I.  and,  when  curled,  at  a  modente  cost 
Ihcy  can  be  used  for  stulSng  mattresses.  It  ean  alao 
be  spun  and  ilycd;  bnl  th«  fibrous  appeu-anc*  it 
r«talDS  shows  that  a  r:idlc;tl  Imprommetit  In  th* 
inelbud  of  trsuliiie  it  bat  slill  to  b«  dl>eov«red-  AU 
who  exaiuined  the  fibre  it  Amsterdam  were  satisfied 
of  its  l■oIltin^I^nt  Improvement  as  a  textile  inAt«r1al. 

—  The  March  cenaral  nicMing  uf  the  Rnsalati 
gcographienl  society  wu  occupied  by  acotnmiinkAtioo 
frnim  Dr.  [lybowsky  on  th<  OoBiinaiider  Islands, 
tamntis  for  Ibelr  Mftl-hunilnf,  Special  atleiiiton  was 
deioU-d  to  lh«  Moloney.  Dr.  Dybowsky  is  the  well- 
known  explorer  of  the  fauna  of  I..ake  Ilalkal,  and 
was  at  St-  Petersburg  on  bis  nay  tol.voif  (Lombeis). 
lO  oeRiipy  tlicre  n  chair  ot  u^olojEy.  The  April  mcd- 
inu  WHS  occnpied  by  an  account,  by  tti«  mlnttiK- 
engineer  Tvasivff,  on  tbv  Pamir  expedition  of  IS83, 
in  whieh  be  took  part  with  C-tpi.  Putlata  iind  Ben* 
dcrskl.  The  mom  Is  knonn  abmil  tliis  et|iediiion, 
tbo  more  ndmlralli»i  must  bu  fell  for  the  eipbirers, 
who  did  so  much  under  such  difficult  eireuiiiita.n<-ea. 
Two  more  nieetingi  are  to  bo  devoted  to  thl«  expedU 
Hon,  —  the  May  scncral  mcciini:  lo  the  etliiii>graphy, 
and  one  of  the  secUoiul  meetings  lo  ibe  piiysic«l 
geography,  geology,  etc 

—  In  our  last  Issue  we  ware  In  error  to  staling  that 
the  board  ot  luana^n  of  Die  Yate  ouUege  observa- 
tory hsd  been  abolished.  Tlie  president  of  Uii'  (v>l- 
lege  tuu  been  added  to  the  boal^,  bat  rio  dc>:i(|ed 
change  In  the  orgniilistlon  of  tbo  obMrralCTy  will  be 
made  till  he  bas  Iwcomu  |>«noiiklly  acquainted  with 
ll)«  needs  of  llie  iDstttulton. 

—  The  sclontlOc  society  of  Alais,  the  iiAtive  pla«e 
of  Duma*,  propoees  to  erect  a  statue  ot  the  famous 
(.-hemiat.  and  desires  subieriptious  froca  all  tliose  whio 
felt  mpcet  for  his  name:. 

—  .VIpbunse  Lanll^-.  the  most  oocompllshnd  den- 
drologist  of  onr  day,  dii^  on  tlie  iA  of  May,  at 
his  chateau  ot  S«)treii.  This  t>  ■  ipvat  uiil  mod 
uuezpMifd  i<M.  A  comparatively  yoaug  man,  vt 
apparently  robust  1i«a1tli,  the  inlK-ritiw  «f  a  iivt 
osiAte  not  tar  from  Paris,  lie  bad  devniod  his  means 
and  Ills  talents  In  the  tormaiion  of  an  arbareiom 
and  friiti<«lum  at  Sogret,,  which  had  already  liecHn* 
tlie  best  privnie  collection  in  tlie  world,  and  Iv  llie 
critical  study  and  illustration  of  bardy  tre<«  and 
shrabs,  with  a  leal  and  ability  which  inspired  Uia 
Mghest  hopM,--nov,  alas!  trustrued  by  unllmuly 
doaDi. 
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COMMENT  ASD  CRITICISM. 

Rarki.v  linvc  alt  the  coudltions  for  aboumU 
iiig  |ili^-ftical  n»Garoh  been  so  lulniirably  met; 
mrcly  hnit  one  ko  fortunAto  \\»  to  In*  in  mt>solut(! 
coniiuand  of  such  circumst«i]cc!<!  ticvn  romovcd 
tn  the  very  prime  of  life :  but  «tiU  more  rarely 
b«a  the  untinisheil  work  of  a  scientlltc  man. 
cnlU-il  unuv  iiiulitrtliecic  relations. — onlyiimk* 
ing  tbc  fate  mon:  inexorable,  aud  (lie  Iobh  more 
sad,  —  fallen  into  hand*  »o  tfotnpt-lciil  ami  ap- 
t>reciativc  &§  tho«e  of  the  Iat«  Dr.  1  If  iiry  l>riii(;r. 
[lb  work  OD  astrauoniical  spcctnini-photogrii- 
pli)'  li«H,  ftiiice  UU  lamented  death  id  1S82,  been 
reduced  and  dtaeusaed  by  Professor  Young  of 
I'rinceton,  and  Profettwr  Piekoring  of  Cam- 
bridge, and  rcei-ntly  piibliltiud  in  tho  Proceuil- 
In^  of  the  Ameilcfln  academy  of  arts  and 
seiences.  We  present  in  another  column  a 
iiiilk-c  of  lliese  researches,  and  may  recall,  in 
thia  conuecUon.  tlie  accoDd  Issue  of  Science, 
wherein  the  points  of  ohief  inlerettt  In  the  life 
of  Dr.  Draper,  and  the  clmraclcr.  in  outline,  of 
the  more  important  of  bio  rtwcaieht-M.  were 
ccneixcly  dealt  with.  Notwithi-taoding  lii«  fond- 
ness for  writing,  the  original  published  papers 
of  Dr.  DrajMT  number  only  about  a  score ;  but 
many  of  Ihom  repn^sent  months,  and  in  some 
cases  years,  of  consceutirc  inveittigatlon.  Had 
lie  been  sjwircd  but  a  few  rwir»  more,  thei-e 
can  Ik  little  doubt  thai  the  worl<i  of  Kcienev 
would,  as  has  been  said  by  one  who  knew 
him  most  intimately,  have  been  enriched  with 
a  wealth  of  ilUuover>'  almost  unjtaiallelcd. 
Tlie  calamity  of  his  death  has  been  to  some 
(■xt«ut  mitigated  by  the  painstakingstudy  of  bis 
^•(M^ctrograpbic  work  vrliieh  Profeiisors  Young 
and  lackering  have  made  ;  Dr.  Draper's  method 
»s  au  investigator  being  such  that  his  death 
lias  rcmlcrad  it  possible  for  bis  oo-workers  lo 
derive  these  result*  substantially  as  he  would 
have  done  himself.  To  all  sctentiGv  men  en- 
Htt.n.'-iist. 


gaged  in  original  inTi-Ktigation,  however,  his 
i(U(ldeu  death  must  constitute  a  potent  remtndei- 
of  the  desirability  of  pnblication  proceeding 
nlmost  simultaneously  witli  feM>aroh  itself. 


TiiK  imminent  dauger  of  extinction  whivli 
threatens  many  of  the  rare  plants  of  the  Swiss 
Alps  has  led  to  the  formation  of  a  society  for 
tbefr  preservation.  On  rending  the  account 
of  this  society,  presented  iu  another  column, 
tlie  question  naturally  arises.  Are  any  of  our 
rarer  species  likewise  in  danger  of  eicternii- 
Dation?  With  the  exception  of  the  extensive 
raids  whieli  art>  annually  nuule  U(xin  some  of 
oiii-  native  plants  by  herli- collectors  (and  it 
tiiusi  be  understood  that  ttiis  business  has  as- 
sumed very  considerable  proponions,  eHpeoiiilly 
itt  the  South),  there  are  no  very  lai^c  drafts 
made  which  Imperil  the  exi»tcnw  of  the  leas 
common  si>c<.'ics.  To  be  sure,  io  a  few  localI> 
ties  the  majUnwcr  and  the  climbing  fern 
have  been  exlir])atcd  by  the  greed  of  eollecTiors 
for  Uic  market ;  but  it  can  hardly  be  aaiil  Uiat 
these  boautiflil  species  are  yet  in  |>eri!.  The 
same  is  trne  of  tlie  medicinal  plants,  ginseng 
atid  mandrake.  It  is  fortunate  that  most 
a])ecles  c«lleet<il  for  incdiwnal  purposes  nm 
rvn«(>nably  proliltc,  and  will  doubtless  bold  oul 
until  those  now  in  fashion  have  been  discarded 
by  other  aspirants  for  popular  and  professional 
favor.  

Nor  ant  our  rarer  mountaiH*plantR  in  any 
immediate  peinl.  Those  who  have  ob«er\'ed 
the  difBculty  apparently  ex[»cricnced  by  the  at- 
tendants in  White- Mountain  hotels,  tn  work- 
ing  up  a  '  iKKim  *  in  dried  plants,  feel  Utile 
apprehension  that  the  localities  will  become 
exhausted.  Aud  it  should  ftirtlier  be  noted, 
that  our  botanists  who  collect  for  exclmngr  su-e 
generally  very  prudent  in  tiielr  ust-  of  Uic  rarer 
species.  There  is,  however,  some  danger  lest 
the  Interesting  localities  where  species  are 
foimd  somewhat  out  of  place,  so  to  sQeak. — 
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Aueh.  for  instance,  as  magnolia  at  Cloucca- 
l«r,  and  ^nnl  niMc-buy  at  8cl>ngo,  —  may  he 
wlrippcd  of  tlidr  trcoHtircs.  'Diesc  '  l«tc-lin- 
gcrcra '  |>o«scs«  great  intcrwt.  am]  they  sliotilcl 
long  be  carefully  gnardeil.  ]3ut.  so  far  aa  our 
rare  planta  in  general  are  concerned,  we  do 
not  yet  need  any  sociely  for  their  preserva< 
tion :  we  tlo,  bowi'wr,  need  inany  local  wcl- 
fliea  for  their  detection,  and  for  critical  stiidi- 
of  their  bnUits. 

A  TKAit  ago  five  comrnissioncrR  of  slat<^ 
watcr-Bupply  were  appointed  by  the  Npw- 
Jeracy  legislature  to  select  the  best  practicable 
plans  for  supplying  the  cities  and  towns  of  the 
stale  with  pure  and  whoU-soiiie  water,  A  report 
has  recently  been  pie-tenlt<i  by  i!i<rni  to  tiic  gov- 
ernor,  on  the  capabililic-H  of  Ihr  I'a^tnio- Kivcr 
basin  for  tlic  oollcclion  and  storage  of  water 
for  the  several  centres  of  population  that  must 
DOW,  or  in  the  near  fiituro.  depend  upon  it ;  and 
a  plan  elaborated  by  Mr.  L.  B.  Ward,  hydraulic 
engineer,  is  ap|>ended  for  the  supplj'  of  Jersey 
City,  Newark,  and  otbt^r  neighl>oriug  ninuici- 
]>alitiea.  According  to  this  plan,  the  waters 
of  the  Peifiiannock,  a  irilnitary  of  the  Passaic, 
can  furnish  sixty  million  gallons  daily,  at  an 
expense  of  two  million  dollars.  With  a  further 
cost  of  lliree  hundred  thousand  dotlars.  the 
BUppIy  can  be  inci-easi-d  to  eighty  million  gat- 
lonii,  auflli-it^nt  for  all  probabtu  retiuirctncnlt 
for  twenty  years  to  come.  Faitber  in  the  future, 
the  Waitnquc  and  Kamapo  watersheds  can 
yiel<l  an  additional  two  hundred  million  gallons 
daily,  so  as  to  serve  a  population  of  two  mil- 
lion eight  hundred  thousand  souls.  The  chief 
danger  of  pollution  In  the  Pe(|uannock  rallcy 
id  of  u  uiodern  kind :  it  comes  from  leak.-ige  of 
the  Oil  transit  company's  pipes  that  carry  pe- 
tioletim  from  the  oiUwells  of  Peuusylvanla  to 
Jersey  City  ;  but  this  danger  can  be  averted  by- 
state  enartment,  Mr.  Ward's  report  contains 
a  well-prepared  contour-line  nia[i  of  Uie  Pc- 
^luannock  basin,  with  darker  .ind  darker  tinta 
forever>'  elevation  of  one  hundred  feet:  this  is 
ivproduccd  from  a  more  extended  map,  IulmiI 
on  '  tbu  valuable  contoured  majiit  of  the  New- 
Jersey  geological  surrey,'  aud  on  special  sur- 


veys by  the  oomiaission  tn  tie  adjacent  part 
of  New  York.  In  view  of  the  rapid  growth  of 
many  of  our  cilicit,  anil  of  the  increasing  rvef 
ognition  of  the  value  of  a  good  water-supply, 
this  foro-tiioughtful  action  of  the  New-Jersey 
legishiture  should  be  imitated  in  other  states. 


LETTERS   TO   THE  EDITOR. 

«*,  f\»tT*tpnndn<*  itK  ff^ftOd  ta  b0  at  \^i*/  at  pamfUg. 

PiofcBiOT  Tnlt  on  tho  reality  of  foioe. 

Tnit  nrgiiinpMi«  liy  wliirli  I'roreMor  Tnlt  rrpIu  to 
dJHprnvo  tJit^  objitelivn  ntAlliy  of  forcp,  >n<l  lo  JiiMify 
hi*  ailvocscj  of  ibc  ^xvluslnn  of  Iho  Utrm  (rom  sclttQ- 
ilflR  wi'Uinfc,  ntviipy  two  :k[i<l  a  bnlf  puos  al  the  end 
of  a  Rpvfniy-rour  page  irllcin  on  mechanic*.  In  Ibe 
Inxl  cilltlon  »f  the  KncydoEiaiHlln  Itrltannlea.  Tlw 
vigor  Biid  c.oiiAdr'nco  wtlli  which  ttiej  are  (here 
ilnlpd,  II  otnlt  hi  Uniting  I.bc  author**  treabneuc  of 
fi)rcpa  a»  mr>l  niititlcii  In  Ihn  body  o(  Ihe  arlide,  the 
plinfflclcr  of  thp  publlcallon  in  which  Uicy  appear, 
ami  ibc  ptnincnep  of  tho  Edlnbiif^h  profuaor  la 
iii.i tin- iiii tips  Biid  p!ij*ilc»,  uiakc  Uiem  worthy  of  a 
cAtv[i:l  Mi  a  mi  nation. 

In  ibu  flril  pl«'o,  Professor  Tait  Iu(«rB  iliiit  force 
L'aii  haw  iiu  Buch  reality  aa  mntler  lias.  tHs.'iiiis«  It  i* 
tu  l>i<  reckoned  pusiiivr'lv  atid  iitfji^alivuly.  —  an  octlun 
bring  ojipugtfd  l>y  a  n-ncuuu.  —  while  lanltvr.ur  mau. 
It  bijjiilesii.  Thia  su^grBlB  two  commeota:  I^.  The 
aullior  ucvi^r  <|ucstiuLi!i  the  ubjcctlve  reality  uf  space 
and  lini(>,  ot  which  rfulitli^n  it  IB  an  eiMnllal  feature, 
thai,  to  ev«ry  dirccUuii  or  inlsr?ai  A-B,  aii  equal 
dlreclion  or  interval  B-A,  of  i>ppi4jM  sign,  corre- 
sponds; 2°.  The  Idea  of  a  nega^ve  mass  Is  uoi  a  aelf- 
contradtciory  one.  and  was  oace  wlddy  aoeepied. 
Thn  einment  phlogiston  wa*  given  up,  not  because  of 
any  nbinrdlty  in  ascribing  levity  lo  Dsaterlal  eut>- 
itniicc,  lint  tieeansd  a  form  of  mailer  with  positive 
inu*  (oxygen),  capnhio  of  eaplainlng  all  the  plie- 
iiomcnii.  had  l>een  nrluaily  wparaml  and  IdenliSed. 

rioft'iforTalt's  ncit  criterion  of  ob}M«lv«reiJiiy  i* 
qu.-intitallve  indcttriictlblllty,  —  an  attribute  abared 
by  time,  ipnce.  and  niBltrr,  to  whleh  Ivn  add*  eaerj;. 
But  tbc  evidence  of  llic  IndciiiFUCIIblllty  of  enern 
i!i  iiol  of  Uie  Ktinn  ntliirc  na  that  of  tti«  Indatrueu- 
bitity  of  matter:  tor  tlie  Initcr.  In  all  its  forma,  laaj 
be  localiiicd,  and  Its  deiitiiy  or  elMtieily  meauued ; 
wliili>  the  former,  when  stored  up  or  'poleotlal,*  caa- 
noi  be  ahown  lu  poisesiasingle  one  of  ibo  propeitJea 
uf  eiieruy  kliielic,  or  any  exialence  !n  space,  or  any 
objective  character  wbatever.  PrnteaoT  Tnit  vtnu- 
ally  adtiiila  this  difficulty,  and  awaits  for  It)  Kilutlon 
t^e  dliMjOveiv  uf  iiime  etldciiL'e  'asyetunexplaln 
or  rather  uiiiuisfrhicil.'  Ail  ?iiraiti9  and  otberacllo 
of  a  clock-weight  on  its  aui>jK<itti  are  obrlouslf  | 
clsely  the  same  — or  inipiIiuitilyMiiDew hat  strong 
with  the  woijtht  wound  iip  an  inch  ai  with  it  woun 
Up  a  j'ard;  and  the  ealntuncu  of  a  grosier  '  poieaila 
energy  '  In  tbe  latter  case  li  not  to  be  foaml  in  the 
clock,  but  tnihemliid,  wbich  rt^uirss  thtsespreoloa 
a*  a  forro  m  whicb  to  put  It*  MuTloUan  tbai  a  rnr- 
tatn  eroater  amount  Ml  work  can  be  oUalned.  Even 
thnuKh  It  Im  admliind  that  there  are  no  other  Inlej* 
llglbfetorrai  In  which  this  con vtcUon  «an  be  atated. 
It  I*  clear  that  tlic  tDdoirueilbllliy  of  ODercr  ban 
Ideal  and  subjeetlre  iruih.  and  ciuinot,  ihei<tfara,  be 
relied  on  as  erldenee  of  a  reality  dlsUnctlrelr  '  objce- 
tlve.' 
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A  Ihinl  point  mitdo  hj  Prolr*aar  T&lc  tigalnil  force 
if,  tbai  iia  iiiiiniirlcal  exprculon  I*  that  of  two  rBtlf>!>. 
—  lli«  '*pBM-niU-'  o(  Ihfl  lnvn»formiitlon  at  energy,' 
ttnd  llio  ■  liini?-raU'  of  Iho  acnerntion  of  momnntum.' 
TbeM  results  nre  ubUiiiicd  by  liinptc  illvlitoii,  in  an 
eqiuUoi)  wliick  exDruiscs  ttio  foci  Uirtt  tha  work 
done  by  •  body  tn  tallius  tb«  dlttiuiM  h  l>  jml  that 
requlrad  to  lift  It  tlituu)^  A  o^ntt  craviLy.  Tbn 
lafincy  Invo1v«d  iii  trculliig  ilie  numerical  expreulon 
for  InTQf  m  fnrce  iUi-lf  liai  bvvn  wbII  expoKd  by 
Mr.  W.  ft.  Bruii'iii?.  Su  a  orilklaui  ot  this  eoCTclo- 
paeclin  Rriicl"  I  I'hil.  tuny.,  NoviMiiber.  1883);  anu  the 
ns^uniptliiii  i)int  rnttus  urv  uvceMnrily  tioti-vxUteat 
U  oven  inati  fsllacJoii*.  Wi-re  it,  iriiitwcirth)'.  Pro- 
fecsnr  Tnll'f  ri|iMiii>ii9  would  I«-i<l  r|iiitu  aa  cuiidii- 
aively  to  proofs  vt  t.liu  iiuii-olijpeiivUy  ot  *pac«  luid 
limcltbe  fnniiiT  l)«oiiiiii(:  llif  taW  ot  work-uiiils, 
Uie  Utter  of  moMtm-unll*,~|<«r  unit  of  force),  and  to 
to  a  conflrnintioii  iif  ilii'  ci'MnUn,!  German  view 
thUwIutcver  ts  iiiilvprHul  mid  n^CMiary  in  thmiglic 
bftloiigi  tr>  the  subject,  ns  ti>  wIkU  b«<  deduces  from 
ibein:  or  tbey  might  oven  i[tvo  miuti  In  ilio  tonn  ot  ■ 
ratio,  and  bctice  siiggrst  the  iion-objectlvity  of  inat- 
ler. 

Xot  tl)c  least  of  llir  prcitmior'o  nbjfictlona  against 
force.  It  would  appear,  It.  tliHt  It  It  '  Mnia-*UKBe«ted.* 
It  is  a  mere  trul*in  to  i.ty  thai  no  othnr  suggestor  It 

!iotsltil«  wllbin  ilie  domain  of  •clcnrr'.  It  Is,  pnr- 
lajis,  better  wurib  while  lu  call iil tendon  tolheindii- 
bit.ibte  foci  lliHl  the  rrnl  i^ound  of  the  objection 
axaliist  'action  M  u  diiianne.' cntcrtAlned  by  many 
pliy»lci«l«.  Is  exactly  that  nuch  action  Is  not  directly 
»UiUI<>*t«d  byteone-lmpretslaM:  for  tblx  !■  what  they 
mim  really  moan  by  oiuUnglt' occult';  action*  ax  our 
consciousneu  knowi  tbero,  and  ai  wo  can  proiluco 
them,  being  eenerally  cbaracterUed  by  proximity 
undlsllnguisbiible  from  actual  cunluct.  Fuitber,  If 
tLetv  U  any  rcproacli  In  tb!«  vii!t)iet,  energy  U  quite 
a*  open  to  it  at  any  tnuctlon  of  energy  can  b«  :  in 
fact,  OUT  sontrj)  diroclly  report  work  in  l)i«  form  ot 
ncrvc-dUturbanw,  and  nothing  else.  Force  Is  no 
more  truly  an  Infrrenci'  from  iierye-reporu  lo»tifyiug 
of  energy  ex*tteil.  ilmn  Is  matter:  In  fact,  the  infer- 
ence of  the  Independent  exitlt'nt'e  of  nintter  is  the 
leas  direct  and  mop.-  .jni-stlonalilo  of  llie  two.  The 
view  odTocatCf]  by  Mr.  Browne,  foMowlna  liosco- 
vltcb.  that  inntter  is  but '  an  astenibtitge  of  central 
fortfs.  which  v;iry  with  dlttaiicc,  »nd  n.it  wllb  [imo,' 
or  with  direction,  is  one  of  great  simplicity,  as  well  as 
suitability  to  annlyllc  tr«Hitincnt,  anil  one  of  whicb 
no  disproof  is  possible. 

It  is  not  too  much  Ui  claim,  therefore,  thai,  in  the 
TCry  difllcuil  task  ot  provingordUproving  objective 
regJity,  Professor  Talt  haa  not  here  been  successful. 

llKSMY  Far<]i;iiaii. 

Noith-eaateni  and  north- western  Indian  Im- 
ptementa. 

1  do  not  sec  tli.it  it  necesiinrlly  follows,  becUM 
such  implements  .is  I  hav.^  deicrlbed  as  'club-heads' 
were  or  are  In  use  among  the  Ojibiraa  aa  *  booe- 
breakeri.'  that  the  L<>nni  l.anapt  used  Ui«se  pebbles 
fur  such  a  purpose,  and  not  in  th«  manner  I  hate 
•tlgsested.  Ii  would  naturally  bs  Inferred  fnrni  Mist 
Babbitt's  remnrkt.  that  liie  IJakota  puk-RKli-maJi-gun 
never  varied  in  lis  tixe  or  khape.  If  >o,  then  prob- 
ably no  weapons  nf  this  pntteni  haTr  occurred  In 
New  Jersey;  but  this  Is  not  tnm  of  «ny  form  ot 
weaiKin,  agricultural  or  household  Implemnnl,  ever 
maile  by  the  Indians.  They  vary  Indoflnllely  In  size. 
shape,  and  degree  of  finish;  nnd  the  many  forms 
luerci-  Iiuperceplibly  one  into  tlic  other,  as  aXM  Into 
liamuiers,   kiilTCt  into  spears,  and  tliac  again  Into 


arrow-bead*.  Mis*  Babbitt  herself  distinctly  states 
tliat  the  two  forms  of  'club-head 'and  *  bone- breaker  * 
ani  cisentially  the  same.  If  the  speciuien  I  flguri'd 
(fig.  ai2)  in  my  'Ancient  stone  implements  ot  eastern 
North  Ainerics'  be  not  ac1ut>-bea(l,StdoetIiat  follow 
ilui  the  mi>rc  nearly  globular  Qg.  211  was  not;  anil 
i  am  glad  lo  be  able  to  siuio  thai  I  have  teen  Jatt 
such  crooved,  globular  ttones  mounted  in  wooden  and 
liide  uandlet.  that  were,  until  very  ivceatly.  In  use  by 
Sioiuc  IndianiL 

I  ain  verj*  glad  tbac  Uiat  Elahblll  lias  pointed  out 
the  tis«  of  a  laice  number  ot  the»e  oval,  grooved 
pebbles  aa  'boiie^>r(«h«rs:'  It  It  a  most  dcslreblo 
addition  tu  our  kiiowledKe  of  lb«  aiclmoloKy  of  the 
Atlantlc-ciiast  states;  and  it  ]»  now  possible  to  grade 
and  ctamify  this  sliu]>te  paitorn  of  ^tonn  Implement* 
much  more  satisfactorily.  Of  mcli  found  1ti  Nfw 
Jersey,  I  would  say.  then,  that  they  are,  first,  crouvi^d 
hammnrt.  or  mauls;  second,  ehib-heads  (Uakolu. 
puk-gali-niali-gun);  third,  *  honc-bn^akcrs;'  fourth, 
net-wolgblB. 

I  suggMt  this  division  at  haitrd  upon  ibe  sii«,  the 
degroo  of  flnl'h,  the  evidence  of  mc  [luin  the'boDH- 
brMakoni*).  and.  Unly.  the  eondiiiona  under  wblob 
many  an;  found.  It  the  Hat,  discoidal  uebblea  wllb 
slilo-noteties  are  net-weights,  and  of  this  there  can 
scarcely  be  a  doubt,  then  the  smallmt  of  Ibe  eroove 
pi'bblei,  which  we  nsnaily  found  aisociaied  witli 
Ihcin.  were  doubUesi  put  lo  the  same  use. 

CuABLEs  C.  AniKiirr. 
Hay  l». 

Atmoapheilc  wavea  from  Krakatoa. 

&tr.  11.  M.  Paul  is,  doubtleui.  perfectly  correct  In 
InsitLlng  (Seienct.  iii-  531 )  tb»l  Ihealinuiiplieric  wavea 
following  the  Krakatoa  explosion  'hnuld  not  he  enu- 
tounded  with  the  etaslic  wsvm  jirwiuclng  soundi: 
In  fact,  thcsn  tatl«r  an'  so  brief  that  It  l.-i  very  quus- 
clonabln  whether  tlipy  would  shriw  themselves  at  all 
on  barometric  traces.  There  would  not  be  time  enouish 
for  tlie  mercurial  barometric  column  to  respond  to  the 
momentary  compressions  and  rarefacljons;  much  less 
would  they  he  indlcaleil  by  fiuctuallons  exieiidliie 
ovcrthlrlymtuutesormore.  The  BliDoapheric  waves 
which  encircled  tha  earth,  and  diiturbed  Ibe  fclt- 
r^istcrlag  barometric  traces  on  the  ;:7th  ot  August, 
1^3,  mtut  therefore  bavo  been  huge  arrrial  gravity- 
waves,  due  to  the  enurmoui  displacement  of  air 
produced  by  the  ejection  ot  vast  vulumMOf  gaMous 
products  into  tliu  ntinosphere  at  the  time  ot  Ihla 
volcuntc  explosion :  they  wure  analogous  to  Ifae  (cr^at 
('Hrlbi|u.ike  wsIer-wHves  ihsl  are  sometimes  Irans- 
iuitlj.'d  thousands  of  miles  ticivst  Oceans. 

The  point  in  this  connection  which  needs  etncU 
datluu  is  the  fact.  establlKhed  by  the  obsenatlnns  ot 
Geu.  Stracbey.  Profeesur  t'orstfr,  and  otheis.  that 
the  relocily  of  these  wiivcs  kh*  apprnilm.ilely  the 
satue  as  that  ot  au  elastic  sound-wave  In  air.  It  is 
the  near  coincidence  ot  tli««e  velocities  which  has 
led  t<i  the  confounding  ot  tbesa  graTlty-wavrs  with 
elastic  sound-waves.  The  approximate  Identity  of 
the  velocities  in  thesiv  two  ciuet  mat  be  tt«ced  to  the 
relation  existlns  between  the  olaatldty  or  reatllence 
of  the  air,  on  wHlcb  the  velocity  of  sound  depend*. 
and  the  height  of  a  hoim^neou*  aimospheee.  on 
which  the  vcilodty  ot  long  aerial  grnvity-wavee 
depends. 

It  l>  well  known  that  the  matbcmatleal  Inveellga- 
tlons  of  Sir  Q.  II.  Airy  and  others,  confirmed  by  the 
experimental  renilts  of  Scott  Russell,  show,  tliat.  In 
the  rlass  o(  wiiler-wave*  in  which  the  wa*f-lenglh 
bears  a  large  ratio  to  the  mean  ileptli  ot  the  water, 
the  velocity  of  propagation  of  tbc  wave  1*  aeosibly 


h 


SCIENCE. 


tToi- 


cqtuil  U>  the  velocity  acquired  by  almvrtioilylii  (s!l- 
Uig  fettiealiv  (n  taeuo.  under  llie  ai'tioii  of  trjivitj'. 
Uiroui;!!  Imll  the  meiui  de|i^^  "'  '*"'  wuler.  Now,  li 
li  hl;;tily  probnlile.  thai,  iiutwlllintniidlii^  iii«  larinblw 
delimit}'  of  Ihc  ■[motiibcra  willi  aiDtude  Mbovp  Ui« 
•urfuv  of  llie  earth,  (ho  Mine  foruiulu  i*  iipp1ictt)>l« 
la  tuui;  t:">^i ^v-wkTM  prupM^Bted  in  !c;  vii.,  tuftl  tli« 
veincitf  o(  Ui«  wave  la  enuil  bi  thnt  wlitch  a  hcary 
bodT  wuulil  acquira  in  falling  vertic-ally  Ihrou^cb  ball 
tlie  beigbt  ut  a  IioinuutTieQui  almosplicra. 

It  I*  likewine  well  kiiuirii.  thnt  Ih«  lllnslriotii 
Newlcn  (Prineipla,  book  ii.  prop.  iSt),  iiezlectlng  t1i« 
iiifluetico  of  the  ih«miHl  cliaiigiM  iucIiTent  to  xhf. 
prupaaatlou  of  aerSitl  elmttlc  wavos,  deduced  »  mnst 
r«niarlMib1e  bnt  imporl«eifonna]«lor  th«relocUy  of 
sonnd  in  air,  mahiiie  it  eiiiiitl  lo  thai  which  n  hnary 
body  would  acquire  In  fallInK  vt'rikaMj  through  tuff 
Um  hAtght  of  a  hoinoK«n»ou»  almn*p1>er<t  whmc 
Wtlfiht  or  ptVMiirc  inea*ure*  ll«  «liuil'-lly. 

It  will  ba  nottcod  that  the  roloctty  of  soimd  by  New- 
ton'* formula  la  pmclaoly  the  aamo  a*  that  given  by 
the  liydro dynamical  formula  tar  lon|[  aerial  gmvily- 
wavci.  It  in  trtie.  tliat,  In  conacqucno;  of  the  licit 
momentarily  developed  or  alnorbcd  duidng  tbe  con- 
d«iiaatloni  and  rarefaction «  »t  the  air.  tht;  actual  velo- 
Ity  of  sound  esccedn  Ihjil  computed  by  the  Newtoni- 
an fonnuln  by  about  one-«ixih  (,i  correction  of  the 
formula  lupplicd  byLiiplace):  vet  the  npproiliuntion 
U  >ufficicnl  [o  iccmitigly  co-onllnate  the  velocitiu  of 
tbeic  divene  liinds  of  Jiertal  wavoB. 

Thus,  the  height  of  n  honmp--iieuui  atiuospticre, 
under  staudurd  conditioriB.  bein^  T.UtiO  melruii  tlw 
velocity  of  «ouud  computed  by  tbe  Newtonian  foruiulx 
equals  Z70.M  metre*  per  second  at  0"  C.  and  2Wi.fi 
(n«tr«ip«raeconilat  tue  Auuuit  leinp('niturPor27"C. 
Til*  actual  velocity  of  lounii  at  above- indicated  (em- 
p«raiur»*  eiiualB  ^2.5  and  31S.Q  luetcet  ]ier  mcoml 
i«atK>c  lively. 

On  tha  other  hand,  the  tollowinfC  are  tome  of  tb« 
MIImAtea  that  have  been  made  of  the  velocity  of 
the  Krakaloa  iitnio*plierIc  waves: — 

!Veloi«y  In  roe. 
Irm  par  pnoarul. 


Oca,  ^IMchej.    .    .    .     InKDvlnnd. 
PralHuacFBrltn  ■    .    .     u  llorJin     . 

Mr.  It*nnu I  Hi  |-n.rl>  .    . 

Mf.  IhnoQ     .....     tn  Ftnnoc    . 

Mi.  Wolf I  ul  l'»tl«  .    . 

Ur.  RnlllKiiiI MTaiilant* 

Mr.  Hall MJamilM, 
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All  of  ttiese  est hniteH  fall  decidedly  short  (as  theory 
Indicates)  of  the  aclunl  velocity  ut  aound  in  air;  and 
■uusl  of  thciu  apprusiinaie  auaievliat  luuru  nearly  to 
the  velocity  computed  by  th«  Ncwluutau  funnula, 
which,  as  we  have  seen,  cort«>|>on<ls  wllb  the  hydro- 
dynaolloal  tormiila  for  lung  a*'ri»l  itravliy -waves. 

CoBslderin^  the  Inherent  dlHicultles  of  th<^  precise 
d«t«niitDailoii  of  Ihu  teveral  data  rec|oUl[e  for  daduc- 
InS  the  true  velocity  of  Ibe  atmospheric  wht^i  orlgl- 
ii>tl»s  at  Krahatoa  «n  this  ocea^u,  wa  iie«d  not 
bo  Mtonlshcd  at  the  coaslderaUe  dlrmanca  In  tho 
Mtteftt**,  or  that  thn  aasutDcil  «nct  coliicldftnca  o( 
valoclilM  ol  the  two  kinds  of  aerial  wave*  falls  to  ha 
*arl0a<lln  an  accurate  manner,  either  by  theory  or  by 
Ahacfvatlon.  JonN  I.kCoxtk, 

Brrt»rrfy,  CU,  Uaf  IS. 

A  0««t  vi«W  of  Krakatoa  itt  eruptioii. 

In  ronnectlou  with  th«  r«rnarkat>t«  attnnsi'hcrlc 
ware,  which,  sianlnic  from  Kraliatna  at  the  time  oi 
Ihc  eruptlooi,  "tnicllcd  ito  leat  than   three  anil   b 


quarter  times  round  the  whole  circumference  ol  tlip 
earth," '  the  following  extracts  from  the  log  of  a 
vetbet  sailing  in  tic  cuua  vicinity  of  GnkHios  may 
be  of  Interest;  — 

Ejttructs/rem  loff  of  bartjuc  WlUiaiu  II.  ffcHr.  from 
Ititlitia  toaard*   /toaton- 

Awj.  t6. — This  day  commnncea  with  light  aira  and 
calnis.  Lijtht  airs  Ilimnglinut  tho  day.  At  S.30  r.M., 
wind  hauling  ahead,  let  go  utarboord  anchor  wltli 
thirty  fathoms  chain,  clewed  up  and  furled  all  aail. 
Adam  light  bore  W.  M  S.  and  E.  by  S.  Tlirouijbout 
the  afteriKxiri  and  nlghl,  liearJ  heavy  reports,  like  the 
dlsciiargp  of  hcaw  arllilcr)-,  aoundinc  in  the  direc- 
tion of  Java  Iilani3.  Very  dark  and  cfoudy  Uirough- 
out  ttie  night,  with  continual  dailies  uf  lij^htiilog. 
Uaruniet«r  80.15. 

Abu.  ^.—Commence*  with  airoiiL'  breeses.  and 
Ihlpfc.clnudyweather,  BarDuieier 30. 13.  Ata.SOA.K.. 
pilot  left  shlTi.  Uove  the  teiul  every  fifteen  mitiutes. 
At  daylight  noticed  a  henry  bank  (■.>  tli*'  westward, 
which  continued  to  rise;  and,  tlie  sun  becoKoInK  ob- 
scured, it  commenced  to  grow  dark.  The  banMDtUr 
fell  suddenly  lo  20.211.  aud  auildeuly  rose  to  VktO. 
Called  all  handa.  furled  every  thing  securaly,  and  tff 

gi  tli«  port  auclior  with  all  the  ehain  In  tbe  locker, 
y  this  Ume  tlie  aquail  struck  uf  ulih  tcrrlUc  fiweo, 
and  we  let  eo  atarboaid  aucbur  tilth  eighty  tallioms 
eliain.  With  the  uuall  came  a  heavy  shower  of  saud 
aud  ashes,  and  ft  bad  become  by  tlilx  time  darkei 
tliau  the  darkest  ni[,'hC.  TVie  taronislfr  tontiiautd  to 
Tiir  and  /all  an  incA  al  a  lime.  The  wind  was  blow- 
ing a  liiirricane.  but  the  water  kept  very  amootlt.  A 
heavy  rumbllnj;.  with  reports  like  thnndor.  was  hearU 
continually ;  acid  the  sky  was  lit  up  with  fork  llght- 
ulng  runnin;;  In  all  directions,  while  a  slronK  smell 
of  sulphur  pervsded  tbe  air.  making  li  difficult  to 
breathe.  Aliogether,  It  tonoed  one  of  tbe  wlldeA 
aud  muHt  awful  scenes  ImaKlDkble. 

The  tid'WH't  setting  strong  CO  tbe  west  ward  throu^ 
out  the  j;ale,  »t  th<>  rate  of  ton  knot*  per  hour.  At 
S  P.M.  the  sky  commenced  to  grow  lignter.  a1tfaou):b 
the  ashes  conllnued  lo  fall.  Tbe  baroncter  rose  lu 
30,30,  and  ili-oiiped  groitually  to  S0.I4,  when  it  became 
Stationary,  Tim  whole  xhlp,  rigging  and  nsasts,  weie 
covered  with  land  bnd  ashes  lo  tbe  depth  of  Mveral 
Incheo. 

Aag.  tS.  —  Commences  with  llxbt  ait*,  and  thick, 
smoky  wcjilher.  IIovo  np  starboard  anebar,  and 
hove  short  on  port  anchor.  Dead  calm  throughout 
the  day  and  night.  Saw  laruv  i|uaiilltiea  of  tt««a  anil 
dead  HsheaHDalinsby  with  the  tide;  tbe  water  liNvInj; 
a  whltiah  apMaranee.  and  covered  with  Mhes.  Tlits 
day  ends  witli  a  dead  calm,  and  thick,  smoky  weather. 

Avg.  t3.—Thi»  day  commences  witb  calms,  and 
thick,  smoky  weather.  Uade  all  baU  tluatiglioai  Um 
day.  Uoderaie  winds,  aud  tlilck,  nooky  w«atlier. 
Fused  lai^  quantities  of  driftwood,  cocruinuts,  and 
dead  flshea.  At  8  i-.u.,  passed  Anjier,'  and  conJd 
see  no  lleht  in  the  lichthoute,  and  uo  signs  of  life  en 
shorn.  Furled  all  light  sails,  and  stood  under  easy 
sail  tbroQi[huui  tli<-  lileht.  Day  etids  wIUi  mod«rw« 
winds  auiTcloudy  ivesilivr.    Barometer  9X14. 

Auy-  SO. — CoNiiiicucv«  with  moileraU  irtads  and 
cloudy  weather.  At  daylight  nsade  all  sail  with  a 
fresb  breese  from  the  westward.  Found  U>e  water 
for  miles  Oiled  with  laiwe  tree*  and  drl/twood.  It 
belnit  almost  Impoatible  ti>  *t««r  dear  of  tbent.  Alto 
passed  large  numhers  of  dead  bodies  and  fish.  Kepi 
a  aliarp  loolcout  on  the  forecastle  throughout  the  day. 


■  JTtffbfv,  vul,  lai-  p-  U- 
•  All  iicpl  ihf  fdnndaUan  of  tlH  H;hili4aa« 
by  tbi-  LIdaJ  ft  air. 
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At  10  A.U.,aighl«a  Jura  llfad  ligliUiOutei  but  lli« 
wind  faMlIna  ahaad,  wa  k«p'  awitj,  wid  went  round 
Princs  Iihmd.  Lutwr  p»ri,  ffwh  bwp.M*,  »ml  thick, 
aninky  WMlher.  f  ridny  unit  SiLliinl.iy,  i>itur:il  largn 
qukntltlu  nt  axIiiu  In  thn  wnter.    SaiiinlaT,  rrnw  cnt- 

SlojvA  iQ clftanhtK mIiw ott  mnaU  nitd  rising.  Wat«r 
ad  a  gMMi  color. 

Th«  [Mtnt  <it  ipccUl  lmportiiir<^  In  tho  nbciTC  «c- 
cnunt  Iitlut  rcaora  nt  the  mMen  harouiRtrk  Iluctun- 
Uoni,  dnc  lo  lh«  gmat  nlr-vaic  irUIi  which  rvailcn 
of  Settnec^T*  Alrcadr  famliUr. 

AircoiiiiMinirliiglhi!  abovpcximett  from  the  log.  Uk 
■aropla  of  th«  *  ■nod  aud  uIigii  '  which  fell  to  thickly 
npoa  the  rii;ging.  It  i*  of  x  light  gray  color,  mid 
honh  to  the  touch.  It  i*  <?«ri][UirT  a  pulrrriivd 
pumice,  by  (ar  tho  itruater  purl  of  it  canniBliiig  of 
IrMEineiits  ut  voicaniL'  glas^  Tlicar  friigni«iiu  are 
VomvtiiticB  tniittfd,  but  guTi«r>Uy  in  flnC.  angular 
traii!sp&r«[il  acalt^B.  which  are  filled  with  mliiiilo^ub- 
blM,  and.  ut  cuunii.-.  arc^  itiutrupic.  AngiiinrfrM^iuenta 
aiid  cr7!i<iilB  of  traiispiir«ut  pla^iucluie,  uccatluually 
ahowiu);  lliu  bviuilrupio  strialioii*.  and  giTini;  bri^bl 
colon  In  the  polarltcugH?.  loi^elliv r  with  aiurv  irrefcutar 
and  rouuded  fraiciiieiilt  of  dark  grveu  luid  Urowu 
pyroi«nic  luinarab,  probably  aujjite  aiid  h]rperatb«u», 
aro  acatured  T«ry  occaaioiLally  atnaag  itie  yla*«  par- 
ticle*. Gntiis  of  maeueiile,  ulten  well  roanded.  also 
oci-iir,  and  may  be  picked  out  and  examined  »epa- 
rai'ty  bv  a  maniet  covered  witli  Usaiw-naper. 

Tho  dun  c<dl«cted  by  Mr.  Joseph  Uhnrton,  tmm 
tnow  which  r«ll  111  Ibe  tnburh*  of  Fh11ad«lphlB  on 
Jan.  'i'i,  niid  HuppoMi)  by  liliii  lo  be  of  vhIcadIc 
orlRin,'  hit*  been  Idndly  *iihni1iii<d  by  him  to  Ihe 
wrlli^r  (or  ciainliintlnn.  It  U  rompnsed  of  pnrllr.lM 
of  quarix,  cnni,  i-mdnn.  veRniAbln  mnller.  otc.  among 
which  arc  ccrinln  glusy  lialn  an<)  nxinded  glohulca. 
ThHR  bcnr  no  mcmbliiicc  to  the  niigiilnr  gln»  tng- 
raents  cmnpotlng  thn  Krakatoa  duit,  which  U  re- 
markably fr«c  from  cither  flinracnti  or  globuki:  and 
the  8iip[>o»ed  volcaniE  g'"**  parlli-In»  in  llic  Phlindul- 

f'liia  dust  apjicar  lo  be  of  local  origin,  —  from  btoal- 
unittce*,  fouudcrie*.  or  the  like. 
For  the  vial  of  ilusi,  and  the  cxtrncU  from  th«  log, 
I  ain  iuilebied  t<i  my  friend.  Rev,  WayUnd   floyt, 
D.D..  of  chU  clly.  n.  C.vnvii.i.  Lkww. 

Pbll*d»liiblii.  May  21. 

P(0f«8aor  OUl  on  aBBUUiptioiut  of  museam- 
ke«pera. 

Ill  a  rMwiit  Uaue  of  Sdrnet.  p.  015,  my  fricind  Pro- 
fMaor  Gill  bsB  made  a  rather  sava^  attack  upon 
■DOthcr  very  good  trieud  of  mine,  for  which  I  feel  In 
(omedeicr«e  miwnaible, siuce  a  remark  In  niy  review 
of  ihe'Voyafca  of  the  Challenger'  lia*  been  taken 
br  tbs  tormei'  aa  a  t«xl  for  ht»  phlillplc.  L  have  no 
dMlrs  li>  crots  sword*  In  aivument  with  oo  *klttul  a 
dlalscUclan  a«  Profesior  Oltl.  and  ahall  Ihrrefont  bn 
eoDt«Dt«d  to  inah«  certain  eenaral  siatpmcnu. 

1.  Tha  policy  of  Dr.  OOaUiar,  M  k««pcr  of  the  xcHilo- 
gleo]  collections  of  the  Britiih  miiMium,  hn*,  from  the 
xtart,  been  an  eiirttmply  llbiTal  one,  much  more  «o 
than  chat  ot  hli  prede«eMi>r.  I  know  of  no  museum 
wlirrn  facllitin*  nm  mor«  roadllj  granted,  the  methods 
ill  the  natural-hlitCory  department  and  In  tlic  great 
library  ot  Ui«  Itritlnh  maicum  bclni;  preclie.iy  limiinr. 
AaypemoR  known  to  the  authoritlei  may  lecure  the 
UM  of  a  tabic  In  one  of  l.tie  labor.-itorien.  and  may 
have  ipedmeiut  brought  to  him  day  after  day,  from 
morning  tUl  night,  as  fast  as  he  caii  Rll  up  and  sIeii 
thv  tequl.iitions.  That  this  Is  »o,  I  c«n  t«slify 
from  persona!  knowlcdgf.  Within  the  faal  eIdlte(^u 
inunih),  I  have  known  of  seven  icbtliyologuta,  — 
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thre«  from  the  United  StaiM,  one  ftota  iuij,  on* 
rroiB  France,  one  trem  Sw«d«n,  and  oiM  from  A«»- 
tralls— eAchof  whom  sp«ntw««lu  In  thomnarnm, 
and  had  no  Rpeclmens  ratliMd  him-  I  have,  alun 
known  of  several  othar  American  xo&logUts  who 
hava  been  Irrnind  with  cqnal  courtesy.  I  may  men- 
tion, In  panning,  that  no  porson.  not  an  oIRoer  ot  tho 
muwiim,  is  avl^r  alli>u'nd  to  work  lo  a  r^iom  by  htm- 
iclt,  no  mAltnr  how  well  lie  may  be  known,  —  a  pre- 
caution which  I  believe  to  bo  iiullc  necotsary.  <ince 
frivUesca  ot  this  tort  Itave  In  tne  past  been  diame- 
uliy  anujcd.  I  might  raeotlon  on«  instance,  many 
years  ago,  In  which  the  entire  collection  of  alcoholic 
npucimoni  in  one  group  of  vertebrate*  was  badly 
mulilotcd  by  a  scries  of  ca.itse  disaeeliptia,  carried  on. 
without  the  knowledge  of  tho  authorities,  by  ■  young 
»lud*nt.  now  one  of  our  most  distincuijlied  American 
xoologista.  I  have  heard  the  story  mm  his  own  lip», 
as  well  as  from  Dr.  Giinther. 

3.  The  Challenger  fisbe*  are  not,  %»  yet,  turned  over 
lo  the  Britlah  wiueum,  but  are  (till  under  llii>  con- 
trol of  lh«  lords  of  the  adioiTBily,  by  whom,  thruogh 
Sir  Wytitle  Thompson,  Dr.  Uunth^r  wa«  ivquMtM 
to  prepare  the  report  u|>0[i  the  ichthyology  of  the 
expedition.  Dr.  Oiintlier,  tlierefore,  in  my  Ofitnlon, 
Is  perfectly  right  In  r«t«iniug  this  collection  lUtdar 
ills  own  control  until  his  tvpurt  ia  cotnpUtwl,  after 
wblcli  they  will,  no  doubt,  eecoms  ib»  property  ot 
the  KriUsh  muMum.and  be  open  totn*peetlon  undor 
museum  rules.  The  dlsiinctli>n  between  Dr.  Qin- 
th<ir  In  the  cnp.iclty  of  keeper  of  the  xoologlcal  eol- 
Iccilona  ot  the  British  maseuin,  and  Dr.  Oiinther  In 
the  capacity  of  naturvltol,  engaseil  upon  the  Challen- 
ger report,  ahonld  b«  carefully  observed. 

I'roteisor  QUI  refer*  to  A  caM  In  which  a  certain 
European  Ichthyologist  hiaa  recently  been  icfiued  the 
privllBoe  of  ciamlning  the  ChallMiger  eoliectiona. 
Not  being  in  posdesslon  of  all  the  fact*  In  the  caae,  I 
shall  not  attempt  to  explain  It.  This  I  do  know,  how- 
ever. I  hat.  al  the  lime  referred  to,  tho  Cliul  lender  fi.iliM 
wore  being  moved,  toijethcr  with  llie  natural -history 
collcclions  of  the  British  museum,  from  Bloomsbury 
to  Soutli  Kensington,  and  were  iti  Urge  part  packed 
In  boxes,  so  thai  tlicy  were  really  inai-ocssible;  but  a 
portion  of  the  collection  was  still  upon  a  lahle  in  Dr- 
Gutilher's  private  office:  and  the.nu  H]><-cliueii(i,  as  well 
a*  otbeni  in  liis  own  house,  were  frevly  Hhowii  by 
him  Co  Dr.  Bean  ami  myself.  I  cnnii'^I  doubt  that 
the  same  privilege  would  have  been  eileiidml  lo  any 
other  Ichihyoluglsi  who  bad  made  any  ri>asoiiable 
r«que*t  for  the  uae  of  the  raat«rlal.  It  tliouid  be  re- 
membered, however,  that  tlieee  oollecilons  were  not 
worked  up  in  any  way,  were  nefther  catalogued  nor 
labelled,  and  were  held  by  Dr,  Oiiniher  m  a  per- 
sonal trust  tn>iu  the  Chalterfg«r  survoyt  and  bad  not 
yet  paased  Into  bit  offlcial  custody. 

The  qitesilon  as  lo  the  eilent  t«  which  any  sp<v 
ciAllst,  charfed  with  the  duty  ot  workiiit!  up  ool- 
lactlotu  made  by  a  trnvemment  enwdttlon,  ai*y 
raaorre  to  hlmaell,  while  ensag*!  In  the  preparattan 
nt  hi*  report,  tlin  handling  of  tlic  inntoriol,  la  one 
Into  wblf'n  I  do  not  wish  lo  enter  at  present.  Profok- 
aor  Bin  Is  appnrently  of  the  oplntOB  that  tome  quea- 
tlun  of  moral  prin<--iple  Is  htvMved,  and  tluit  wotldng 
naturalltt*  aliould  he  eommanlst*  In  retpect  to  the 
use  ot  material.  The  only  point  which  1  desire  at 
present  to  make  I*  this,  thai  Professor  Gill  liai  evt- 
dentlT  been  mlalnfomied  us  to  the  manner  in  whlcb 
Dr.  Giintlicr  lias  adminittervd  bit  trust  as  custodial) 
of  the  aoolugicol  collections  In  the  British  muieiun. 

Di  ooneluaion,  I  d«sire  to  enter  a  serious  protttt 
agi^nal  the  bitter  and  unreaaunahle  criticisma  upon 
Dt  Giiothcr'a  work  which  haveot  1*1*  taasKwu^mi,- 
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qucnll;  appeared  In  Anierlcaji  Jonmali.  Crltlciam 
which  lgnor«>  all  thit  i>  good,  anil  cxasgcraUu  all 
that  i*  iinporfect.  Id  Ui«  work  of  any  upcclalinl,  i»pe- 
clally  fn  Inat  of  »  i^mSncnt  a  mmtF'r  u  Dr.  Giintlicr, 
Ugr«*ll]r  to  Iw  deprecated.  G.  Biiuwx  Guuuk. 
WuhtDElOD.  .lunii  1. 

'A  riapilM  opUcal  pb«tioni«non.' 

WItli  r«r«n>Dce  to  tli«  'optical  illusion '  lo  i*hle1> 
TQOrcoiTwpondeDl'P.  J.  &.  drewaiienllnn  (Sr(»nes, 
»o>  OT,  p.  in),  and  which  ha*  be«in  abiitidanlly  \\h\»- 
tnit*d  and  explained  in  later  tiuiub«rf.  may  I  iiia- 
Reat  to  jour  T^iadeit  who  have  Dot  yel  witneM«d  i)in 
nhcnnmenon.  to  bed,  borrow,  or  buy  a  few  wiiiam 
Inchni  it  thai  finely  pcirforated  canl  wliEeli  lailles 
were  antTiiitnmeil  tr>  i\sf  a  good  ileal  for  working  bonlc- 
markon.  Inliinli,  and  ihe  llktt. 

There  ore  »evervl  wny«  of  inlng  it  wllli  good  effect. 
I*.  Before  cutting  the  iheet,  xi«e  it  Willi  n  luind-mir- 
ror,  itoiidinf;  (<il  wltli  the  back  to  ib^  llglit,  nnd  lool«- 
Ing  Ihrowjl,  Imlh  tlic  reiil  and  the  reflecleil  cards;  (ft) 
facing  the  "sht.  and  looking  thrniieli  the  one.  nt 
the  ouier.  2*.  Cut  oH  a  »ir1n  If  the  qimntii)'  iivailn- 
Me  li  reatrieted:  oiherwiie  divide  Iti  two  more  eijiml 
portions,  ami  holding  Uie  siij»!ler  in  one  liainl.  be- 
tween the  eye  and  the  larger,  vary  tlic  diJlaiitt™ 
^lolutely  and  reliiiirely.  and  alio  tlie  relative  in- 
diDB^ODB  (in  their  urojier  parallel  plniies);  in  tills 
CMe,  abo,  TiirylNg  the  ponttiou  with  rvapect  lu  the 
Ugbtv  3°.  U«»  t)i»  Mtine  clowr  [u  n  nlrotiu  liuhl,  in 
tucli  a  way  that  tli«  lirat  BUrfant  (nnd  the  fuiLrtii) 
riiail  b»  in  thnde,  while  the  aeooud,  and  inure  eapC' 
daily  the  third,  shall  be  lu  itrutig  liglii. 

The  variatiotk*  poavlbie  are,  of  I'ltun'^.  far  too  iid- 
raer"u«  to  admit  of  categorical  atatemeiits.  81III  ie«» 
can  I  atI«R]pt  to  i]«»cr!he  what  is  »«eii.  Nor,  inileMi, 
would  it  lie  a  •enxlb'e  proppodliiB  to  desi^rlbe  what  1§ 
at  onOT  io  ea»y.  ami  *n  jeiy  much  more  intere*tlng 
to  •(■«.  My  object  l>  niernly  t^i  iKiliit  out  the  msaiu 
and  the  manner. 

I  will,  however,  mention  two  of  the  more  curtoiaii 
aapeciK pmenled.  1°.  Wheiialiimlnoiiii  b-wkgronnd 
Is  seen  thruugh  tiie  reflcct^id  screen,  and  Ihn  laltrtr 
I»  moved  freely  nliout  In  its  own  pl.tnfl  (whtch,  of 
course,  is  supposed  pumiiel  to  iliee1a*ii),  the  phantom 
aereeii  remains  atailonary.  '1".  Wlipn  onn  scr«n  is 
held  at  arm's  length,  nnd  thtt  other  two  or  t,hr«e 
inclies  nearer  to  tl«>  irye,  >o  as  to  pmduee  n  phantom 
tuiue  Uiree  or  four  liiiies  the  si^e  of  Uie  real  pntiern, 
the  cirvuniatancet  are  tovornhle  for  concentrnting  at- 
tantlon  un  the  (.'ontrnst  of  colors  presented.  What  I 
see  Is  a  sharply-d--riT]ed  reciaitgtilar  iieiworli,  xt  of 
bide  steel  wlrex  with  secondary  and  tertiary  n<!l«  ttf 
donhtfnl  color  and  bidisliiict  form.  As  the  IntiH^ 
mediate  screen  is  brought  nearer  to  the  eye,  ap  to 
halfway,  the  lnt«QsiIy  of  color  uf  lh«  blue  netting 
is  much  tacmsed-  Icaunut  l>riitend  tOKlveanriact 
Indication,  aa  I  have  only  made  a  sort  of  hasty  re«>ii- 
noliunca  oT  this  flald.  1  notice,  however,  thtt  tlie 
phenomonon  preMnted  by  intUtUa^  the  ates  of  the 
patl«m*  to  «*<-h  other  prodnc«e  a  woadorfullj  kalel- 
ooaeopli:  appcaranciL 

To  purtno  the  experiments,  I  should  wish  to  ase 
dIflereDt  patttfns  of^  (mrforatlon,  and  differently  col- 
ored light*.  J.  Herschkl. 

It  SaOblk  Sttwt,  t^il  U>ll  Bmi, 
London. 

Onyot'a  'CteatloiL' 
Iji  tlie  notice  of  Guyut's  'Creation'  there  !i  kn 
error  which  maheetnetajr  precJ^Hy  ttiL-  ojiposite  of  my 
meuilBg.  Oit  p.  601,  {lr«t  ctvitimu,  litih  lintr,  for '  only ' 
rwd  'MorfCIMn.'  Waites  ok  thk  Notio. 


PRESIDEST  BUOT    OS  A    LIBERAL 
Kf-OCATIOy. 

I^ii^siDKST  ELior'f  artdivBS  Iwfore  the  Johns 
HopkJDs  uuiversityin  PVbnuwy  liUt,  which  tip- 
peara  in  the  .tune  Century,  Uioi;gb  mli'-al  from 
one  \xttut  of  view,  is  not  »o  from  nnothcr.  In 
mtiintaininK  that  Greek  should  do  lougvrtw  an 
milig|M'iimihtf  reijuisile  to  the  bachelor'*  degree, 
he  Uikca  wiiiil  tlio  ooiiset-vative  eduoilors  miirt 
rcgiiril  aw  very  raciioal  erwund.  But  when  w« 
osnrainc  whHt  hy  woiilii  aiibatitnle  for  (ireek, 
and  what  etudies  he  regard*  na  alTordins  Ihe 
most  proQtable  cultttre,  we  we  ilial  he  doea  not 
tnke  tlie  same  view  as  the  »dvocttt«a  of  Mien- 
linc  education.  Tbo  studies  wbidi  lie  would 
elevate  as  at  least  co-eqnal  with  Groftk,  are  the 
KngUsh  laugiiage  and  literature,  the  French 
unci  German  languages,  history,  political  econ- 
Oin.v,  nnd  nntnra]  acience.  A  careful  exami- 
nation will  show  that  this  pro|XMed  change 
would  not  lie  the  subnlltiillon  of  a  scientific  for 
a  literary  cuUiire,  IjuI  rather  the  contrary.  The 
leading  stndics  in  literaltire  are  now  fii-eek  and 
Latin ;  the  mwit-ni  Unguage*,  Hteraiui-e  and 
history,  being  confessedly  Umgbt  iu  a  couipam- 
tively  imperfect  wny.  By  adding  hi.ttorj'  and 
the  three  modem  language*  to  the  nirricuUiiu 
fVoin  which  the  student  makes  bin  choi<Y.  a  very 
large  addition  is  made  to  the  literar}-  «i<ie  of  the 
banquet.  This  addition  is  hardly  compensated 
bv  the  increased  consideration  which  he  would 
give  to  political  economy  and  natural  science. 

While  itaeema,  therefore,  that  we  can  haidly 
regard  Preaident  KUol  iia  a  iironounced  parti- 
san of  a  seicntiiic  education,  it  must  he  admit- 
ted that  the  ground  lakcn  by  those  who  are 
such  partisans  is  not  very  definite.  Their 
stereotyped  complniiit  i*  that  too  much  atten- 
tion is  given  to  InDgnnges  and  tnalheinatien. 
SdentiHc  studies  are  thus  placed  in  ccmlradigi- 
tinction  to  those  two  subjects.  Now,  comparing 
our  own  education  with  that  of  other  ooudUim, 
it  can  hardly  he  chiimed  that  we  pay  dispropor- 
tionate attention  to  either  mathematics  or  lao- 
guageM  in  Ltiia  conntry.  Kot  only  is  our  mathe- 
matical education  far  Iwhind  tliat  of  Prance 
and  German^',  but  a  much  better  matbemsU- 
cal  training  than  otir  average  student  gets  Is 
absolutely  neecssar}-  to  an  adequate  cooipTe- 
hoDsion  of  modem  physical  sdenoe.  To  take 
an  example :  it  is  safe  to  say  that  the  number 
of  our  college  graduates  who  know  mathcniatiOK 
enough  to  un<)erstaod  clearly  what  physicisto 
mean  by  the  terms  '  conservation '  and  '  ttana- 
formatiou  of  enei^','  is  very  Bmall,  One  fitot 
well  worthy  of  consideration  on  both  sldea 
hi,    that,  nolwitlMUiwling  that   the   Germans 
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III*  umooFf  the  Cotttmonl  in  wcicniiOc  reacarcb, 
Uk-v  arc  ulio  Ciir  iilicxd  of  iis  in  the  thorongb- 
nc«»  witli  which  tlicy  loam  the  modern  lan- 
guages ami  mnihrmiilics.  It  is  probably  safe  to 
say,  that  Uic  average  doctor  of  philoBophv  who 
has  just  gra<?uatcd  fi-om  a  Uerman  university 
8|>eak8  an<l  iintlerBtauiis  both  French  and  Eng- 
lish hotter  than  nioe-tentha  of  Atuerican  ma»- 
tei's  of  arta  spealt  or  understand  either  Frpnt-li 
or  German:  that  he  reads  Greel(  eqmitly  well 
wilh  his  American  compcvr,  and  Latin  »  grnai 
deal  better ;  he  uUto  has  aa  good  <.-oniinaiu]  of 
mathematics  as  Die  biwt  half  of  the  Amvricsin 
grndiiftti's.  and  ]><Miiiihly  iw  goal  a  commanil  »■ 
the  nvcrag)'  Amcriaui  profcsiwr  of  our  three 
hundred  uollcgCK.  Il  would  seem,  therefoiv, 
that  the  whole  »lory  is  oot  told,  when  it  ia 
claimed  that  the  two  studies  alluded  to,  receive 
a  dl^pio|>orlionale  share  ol'  attention. 

I'reaident  Eliot  does  not  define  very  fUUy 
what  he  includes  under  the  head  of  natural 
scienet; :  but  as  he  irould  give  lio  moi-e  attention 
than  at  present  to  n]alh«inatics.  and  as  nuoh 
att<^ntion  ii  absolutely  necessary  to  any  iin* 
proveincnt  in  our  general  unnerstanding  of  a 
physical  science,  wc  may  .ifisiime  that  hv  ivfera 
principally  to  llic  biological  sciences,  especially 
botany,  zoolog}',  and  animal  and  vegetable 
physiology.  The  advocAtes  of  a  sci«ntiBc  edu- 
oatioii  will  probably  reply,  that  il  depends  alto- 
geih«?r  on  the  way  in  which  natural  science  is 
taught,  whether  it  should  take  a  more  promi- 
nent |>lBoe  in  the  cnrriculum.  If  the  teaching 
is  conlineil  to  the  ivgiilnr  routine  of  llie  past, 
and  is  lo  terminate  in  the  ability  of  the  student 
to  name  and  dt-siTil)<f  itiR  plants  and  animids 
which  he  inny  meet  with  in  hiM  rambles,  a  very 
little  will  sidlicc.  though  that  little  may  be  im- 
[tortant. 

With  thisgrent  addition  to  the  curriculum, 
it  i*  evident  that  no  one  student  can  master 
the  whole,  or  any  considerable  portion  of  the 
whole.  The  president 'of  Harvard  ia  well 
known  as  an  advocate  for  the  optional  char^ 
actcr  of  studies :  in  fact,  he  would  permit  op- 
Uon  much  earlier  than  il  is  now  permitted. 
Yet  as  he  would  require,  as  a  cimdition  of 
admission  bo  colleges,  a  prolicieney  in  three 
out  of  the  four  languikges,  —  Fivni-h,  Gi^rman. 
I^jitin.  and  Greek,  —  he  would,  perhapn.  not  go 
so  far  in  this  direction  as  one  might  8upiio«c 
froni  the  general  tenorof  his  discourse.  In  fact, 
from  what  he  had  just  said  of  the  extremely 
imperfect  character  of  the  knowledge  which  a 
student  can  possibly  get  of  Greek  and  Latin 
in  the  usual  course,  —  of  metaphysics  from  a 
single  icxt'book  of  moderate  size,  of  physics 
from  a  manual  of  a  few  hundred  pAges,  of 


fKilitical  economy  from  a  single  •bort  treatise, 
—  it  woulfl  be  infeneil  tb.it  bo  ooDSiders  such 
im)>erfect  knowledge  as  not  worth  acquiring. 
However  this  may  be,  it  is  certain,  that,  in  per- 
mitting a  student  to  choose  flrom  the  beginning 
thai  subject  for  which  lie  has  the  most  capa- 
city. President  Eliot  gives  exjffesaion  to  a  verj' 
l>opuIar  view  of  the  subject ;  but  there  is  some- 
thing to  be  said  on  the  other  side.  One  of 
the  great  ohjecta  of  a  lilwiral  udticalion  is  to 
»ecnre  community  and  Kyropathy  of  tliouglil 
and  feeling  ainou-i  the  great  body  of  educaU^l 
men.  If.  now,  among  these  men,  an  found 
vcrj'  dilTercnt  natural  aptitudes  for  sjx'cial 
studies,  it  is  dear  that  the  end  will  bo  best 
reached  !>y  adopting  a  system  of  training  for 
every  man  in  that  class  of  snhjecia  for  whicii 
his  natural  capacity  is  the  weakest.  If,  as  the 
writer  suspecis.  the  actual  dilTerences  of  cuim- 
city  are  iwt  so  great  as  the  apparent  iltlfiT- 
enoes  in  facility  of  accfiiisitJon  on  the  current 
system,  and  if  the  apparent  lack  of  talent 
among  students  in  sp<Tial  subjects  arises  prin- 
cipally from  those  subjccU  not  being  presented 
to  them  in  the  way  in  which  their  minds  are 
best  able  to  grasp  them,  we  may  entertain  a 
reasonable  hope  of  coming  nearer  a  common 
system  of  cnllure  by  suiting  the  method  of 
tenching  to  the  pupil. 

The  writer  does  not  think  tliat  President 
Eliot  squarely  bits  tJic  jiolnt,  when  he  indicutt-s 
a  prefercn<^e  for  a  thorough  study  of  some  one 
subject  over  what  he  considcnt  an  imperfect 
knowlwlge  of  a  niimhiT  of  subject".  Proi>erly 
Bjteaking.  a  tliorough  knowledgeof  nny  one  sub- 
ject l>e  longs  lo  a  pnjrissional,  and  not  to  a  liberal 
eilncstion.  The  anthur  can  do  little  more  than 
repeat,  what  he  h.is  probably  said  more  than 
once  before,  thai  the  iimin  object  of  a  liberal  edu- 
cation should  not  be  minuteness  of  knowledge, 
but  a  thorough  understanding  and  mastery  of 
those  elemeuUiry  ideas  which  form  the  founda- 
tion of  all  knowledge.  If  any  system  of  train- 
ing can  be  discovered  which  will  enable  the 
student  to  see  the  ecoiiouiical  fallacies  to  which 
all  men  soon  to  hit  liubk',  on  the  subjcclH  of 
the  currency,  the  employmi-nt  of  lal.Kjr.  iind 
the  |)niteCti«n  of  Ikirk-  iudnstry,  as  plainlv  as 
he  st-es  the  sumc  fiilLiciex  when  applied  to  bts 
own  evcry-day  work,  then  that  system  would 
have  the  higliest  claims  upon  us,  as  supplying 
what  was  wnntcd  to  form  a  liberal  education. 
The  test-books  adapted  to  soch  a  system  would 
be  small ;  but  they  would  have  to  be  supple- 
mented by  a  lai'ge  amount  of  work,  on  the  part 
of  the  living  teacher,  of  a  dltferent  kind  IVoni 
tbst  commonly  ex(>ectcd  of  bini  in  tliis  coun- 
li5'.  la .  "^^^wswe. . 


106 


SCIENCE. 


[Vol-  HI..  No.  Tl. 


THE  MIDDLE    YUKON.t—U. 


Whkx  «e  were  lu-arly  ready  to  start,  on  Uie 
moruiiig  <>r  the  I'th,  we  fouud  four  Ayan 
IiMlinns.  in  lut  mniiv  crauoe^.  nt  our  camp,  from 
tlir  Kn)i-tiin]c  vitlnjit^  iiliovi-.  ilu-\  having  left  it 
shortly  after  vr  lunl.  ami  oaiiiiicx)  jual  above 
UB  on  tby  riiTr  for  ihi-  iiiglii.  Tli^y  were 
going  down  ttic  river  «iii»i-  two  hiitidn-il  to 
thieo  l)uiidi-e<1  miles,  to  n  wtiilir  irudCT'ii.  ami 
we  kcjil  passing  cadi  oilier  for  the  next  llirt-i' 
or  four  (lays.  I  found  the  floaliiig  of  tho  rn{\, 
carefully  kept  in  the  ciirii>nt  for  from  twelve 
l«  fourteen  hourn  each  day,  with  no di'tcntione, 
fully  ■■ciuBilfil  tlie  avtrage  day's  journeys  of  the 
i-snoi'K,  which  were  in  Uie  water  but  seven  or 
fight  hours  n  day ;  their  occupants  stopping  t;o 
hunt  crcHi'  uiiimal  that  was  seen,  and  to  cook  a 
midday  lunch.  In  fact,  my  Indians  ihal  traded 
among  tbcm  mon?  lliati  hintcil  that  they  vmre 
hnrrring  in  oixicr  to  go  alcMig  with  uit. 

I  should  have  statwl,  that  »n  the  Kith  wi^  had 
a  number  of  disagrpcahle  thuncier-»howeiii  in 
the  afternoon  ;  their  rarity  onl  hi"  river  making 
Uiem  iiitcrcaling  to  nole.  The  Ayim*  that  met 
us  on  the  morning  of  the  I7lh  had  with  Ihctn 
Uii!  carcasa  of  a  black  bear,  which  they  olfered 
lis  for  wile:  and  on  buying  one  hiudquartor, 
all  that  wf  MixtW  use.  they  od'ered  us  the  ro6t 
as  a  prcJK-nl;  wbieJi  olVcr  being  accepted  only 
na  far  a«  thtr  other  liindiinarier,  the  rest  waa 
left  by  tliem  im  tile  gravel-beach,  which  waa 
exjJaiued  by  the  fact  that  all  four  of  th<'ite 
were  meilicinc-tDcn.  and  as  itucli  they  m^ver 
]>artook  of  bcar-mcnt.  They  lold  us  thai  it 
was  the  bear  we  bad  f^een  ilie  day  befure. 

The  morning  of  the  I7tb,  ami,  in  fael,  iu- 
tervnU  during  the  day,  were  eharai^lcrixed 
l)j-  a  heavy  fog.  not  quite  reaching  the  river- 
tiottoRi,  but  cutting  the  hilts  at  an  altitude  of 
from  tiiroi'  liuiidred  to  four  hundred  feel  above 
the  level  of  Ihu  ulrcam.  It  gave  the  counti->- 
a  dismal  air,  bat  was  uuR'h  better  iu  physical 
comfoil  than  the  day  bd'orc.  wilh  its  allcrnal- 
jpg  rain  and  bliMteriug  heat.  We  found  theite 
foga  to  bo  very  i-omnioii  on  Ibis  pari  uf  the 
river,  being  idmost  iii»<'j)ural>l<-  frcmi  Ihc  ;>ont1)- 
eni  winds,  the  prevailing  oiu-.-'  at  Ihis  lime  of 
the  jear.  1  suppose  llie  fog  ii-sull.t  fmrn  the 
moisture-laden  air  over  the  warm  I'wilic  cross- 
ing the  glucler-capped  mountain*  of  the  Ala>«ksn 
ou«*t,  and  reaching  this  part  of  the  Yukon  val- 
ley with  its  aqueous  *aj>or  preeipilatcd  as  rain 
or  fog.  About  Lall-pnsl  one  iu  the  aHeiiioou 
wc  Ooatdl  past  the  inuulb  of  Ilio  While  River, 
coming  in  from  the  .-iouth,  which  has  the  local 
name  of  Vu-ko-ktm  llccn-a,  or  Yitkokon  River, 
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a  mucb  prettier  name  than  the  old  one  of  tiie 
Hu<ltion-Baj'  traderH.  The  ('hilcats  call  it  the 
Sand  River,  from  the  innumerable  bars  and 
baiika  of  sand  along  iltt  (vtur.te ;  and  iiiany 
yenroago  tliey  ascended  it  by  a  trail,  which, 
continued.  Icadu  to  tlivir  country,  but  ia  uow 
abandoned,  l-'orty  or  fifty  miles  ti]>  it«  valley 
the  trail  leading  from  the  bead  of  Ihc  Tanana 
toold  Selkirk  crosses  its  COUrs«:  and  since  Fort 
Selkirk  wasburned  in  1^1,  the  TaDanalniliauf. 
w'ho  theu  used  it  considerably  to  reach  that 
|>oint  for  trading,  travel  it  but  little.  It  seenia 
to  flow  almost  liquid  mad  (and  no  bettor  ex- 
ample of  itH  esti-eme  muddlnesa  can  be  gi^en 
than  to  tttate  that  one  person  of  tlie  jmrly  mitt- 
took  a  tiiass  of  timber  cm  the  up-»ln-aiD  si<)e 
of  a  low.  Itat  mud-bar,  for  (toating  timber, 
and  as  evidence  of  a  fircsbct,  which  seemed 
uppar«nl  from  the  muddy  water,  until  its  pet- 
mancnt  character  was  cstablistied  by  cloaer  ob- 
servation). The  mud-bar  and  adjacent  waters 
wore  so  exactly  of  the  same  color,  that  the 
line  of  demiu'cation  was  not  I'eadily  appai'cnt. 
The  Indiana  say  that  it  rises  in  glacier  lauds, 
and  that  it  is  very  swift,  and  full  of  rapids, 
along  Its  whole  courae.  So  swift  la  It  at  ita 
mouth,  that  it  jwurH  its  mudity  watei-a  into  tlw 
rapi<t  Yukon,  and  cjirrie*  tltcm  neatly  ii' 
that  stream  ;  tlui  walent  of  the  two  strei 
mingling  almo.tt  at  once,  and  not  running  for 
miles  distinct,  as  is  staler!  in  one  book  oa 
Aliwka.  From  its  mouth  to  Bering  Sea.  llie 
Yukon  is  so  muddy  that  it  is  noticeable  even 
wbcD  taken  up  in  the  palm  of  a  band  ;  aud  all 
fishing  with  hook  and  lino  ceases. 

About  four  in  the  aftenioou  the  mouth  of  ihe 
Stewart  Kiver  was  passed,  aix),  being  coveiitl 
with  islands,  would  not  have  been  tK>ti<«tl  ex- 
cept by  its  valley,  which  is  very  conspicuous. 
A  visit  to  the  shore  showtsl  ita  nK>uth  to  W 
deltoid  in  cUar.icter,  three  mouths  being  no- 
tice<l.  aud  pinbably  more  existing.  Islands 
were  very  numerous  in  this  vicinity,  and  cov- 
ered with  spruce  and  poplar-  nil-  swift  cur- 
rent, cutting  inio  their  alluvial  banks,  kept 
their  edges  bristling  with  freshly  fallen  timber; 
and  it  was  almost  destruction  to  get  under  tbi* 
abalis  of  trees  with  the  raft,  in  the  jwwerfid 
current,  and  some  of  our  Itardcat  work  was  to 
avoid  it, — a  ver>"  hard  thing  to  do,  as,  whcra 
they  were  the  thickest,  tlie  current  set  In  the 
strongest. 

It  may  be  necesaar)-  to  explain  liow  a  greater 
amount  of  such  fallen  timber  should  exlat  on 
this  I'iver  than  on  any  oilier  in  Ihe  temperate 
zones  e(|ually  woo<lcil'.  and  I  ttdnk  I  can  do  so 
to  the  satisfaction  of  my  readers.  Fig.  11) 
reprcMnts  n  bank  of  any  river,  the  stum[M  >  * 
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i-e presenting  trees,  which,  if  iindarmined  as  Yukon ;  the  hanks,  us  we  naw  them,  biding 
far  as  c.  will  generally  tumble  fn  along  cd.  g«nerally  about  vi^lit  fc«t  above  th«  lovel  of 
and  carry  away  a  couple  of  trees,  the  roots  of     the  water.     This  is  abotil  the  depth  to  which 


not  more  than  one  l>eing  able  to  hold  it  so  as 
to  form  an  abattt  along  the  bank.  Fig.  II 
j<<-|iri-3tt'ntit  a  simitar  sketch  on  Ihia  part  of  the 


tiie  uioi§t  groiintl  IVeezes  solid ;  and  the  banks, 
therefore,  have  the  tenacity  of  ice  to  support 
thera:  and  it  is  not  uivt.VVAisa'K'DiwwNw*.'^^***^ 
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sa  rkr  ss  c  (Ave  or  six  times  os  far  as  in  fig.  10) 
that  the  siiperincumbeDt  weight  be«)tue8  greut 
enough  to  break  off  the  projeclitig  bank  utoiig 
c  d;  and  c  tl  5.  as  a  itolid,  Ti-ojeau  mass,  ciiin- 
bles  Ed  around  llu-  asift  c,  ami.  bt-tiig  too  hcnv^v 
(br  tbe  water  to  nwi-(-|i  awav,  it  rc-miiing  until 
Itiawer]  out  uud  n'luhi-it  iiu-ny. 
1  tiiivo  n>uglily  nttrmjilrd  Tn 
«l)ow  Ihi*  iu  fig.  la.  I  III! 
any  onr  will  .nckiiowl-  .ij. 
tbat  tho  raft  H,  carri^l  hi 
current  swei'j>iiig  to- 
wards C,  is  not  in  A 
ver;  desirable  poei- 
tion.  It  is  gener- 
ally bad  eaough  on 
any  river  with  a  sln- 
gl6  line  of  treea 
ulung  iu  B<jarp,  Iml  on  the  Yukon  it  is  u  much 
worse  lis  I  haw  shown.  In  fig.  12  the  maxi- 
mum is  ilupicted  jiiMt  nn  the  bank  falls ;  .tnil  it 
requires  hut  a  few  duy*  for  all  the  outer  trees 
to  bo  packed  away  by  the  snift  current,  and  a 
leas  bristling  aspect  jircHenlod.  the  gi-eat  mass 
acting  somewhat  as  a  harrier  to  again  erode 
the  bank  for  a  long  whi!"-.  In  many  places 
along  the  river,  this  undi-rmining  had  gone  so 
far  that  the  bank  seemed  full  of  caves;  and. 
drUtlng  close  by,  one  could  rnx  and  bear  the 
dripping  from  the  thawing  stirfnw.  cS  (fig. 
11).  Iu  other  places  the  half-]>oliKlieil  surface 
of  the  ice  oonld  be  seen  in  recent  frMclure*  aa 
tatc  aa  July,  and  even  August. 

(hi  the  IHth.  shortly  after  noon,  wo  pniwcil  a 
number  of  Indians  on  the  right  baok  with  six> 
teen  cniioc*.  It  wn.t  pi-ulijibly  a  trading  or  hunt- 
ing piirty,  there  being  one  for  each  canoe,  and 
no  women  with  them.  About  8.30  p.m.  we 
passed  an  Indian  camp  on  the  left  bank,  wlilih, 
from  the  apparent  good-looking  ijualily  of  iheir 
teiils  as  vicwi'd  from  the  rivrr, 
we  thought  might  be  a  mining- 
party.  Fiom  them  we  learned 
lli.-il  a  deserted  white  man's 
store  wtui  hut 
a  few  tnilea 
farther  on, 
but  (hat  the 
man  had  left 
a   number  of  !"«■  n- 

mouths  be> 

fora.  going  down  to  salt  water,  as  they  ex* 
presaed  it.  We  camped  that  night  at  the  mouth 
of  a  conspienous  but  small  stream  coming  in 
from  the  east,  that  wc  ntlerwnrds  learned  was 
called  Deer  CPBdt  bj  tbe  traders,  from  the  large 
number  of  oaribon  seen  in  its  valley  al  certain 
times  of  their  migrations.     At  this  point  tbe 


Yukon  River  is  extremely  narrow  for  sndi  a 
distance  from  lis  head,  aixi  coiisideriug  its  pre- 
vious mean  width,  liting  between  two  hundred 
and  two  hundred  and  ririy  yards.  It  mtmC  have 
great  depth,  for  lis  incrmse  in  current  doe*  not 
seem  iidequate  to  cany  its  previous  T()luine. 

liclieving  I  was  now  near  the  liritish  bound- 
aiy,  I  reluctantly  determine<l  on  giving  a  day 
(tho  19th  of  July)  to  astronomical  observa- 
tions,—  reluctantly,  becau!*e  everj'  day  was  of 
\-ital  importance  In  reaching  St.  Uichsel's. 
near  tbe  mouth  of  Lbe  river,  in  time  to  readi 
any  outgoing  veaaels  for  the  l'nit«d  States. 
That  day.  however,  proved  so  tempestuous, 
and  the  prosjierts  so  uninviting,  that,  miter  get- 
ling  a  couple  of  poor  '  sights  '  fur  longitude.  I 
onlercd  camp  broken,  and  we  got  olT  at  11.10 
*.iw.  A  few  minutes  before  one  o'clock  we 
passed  the  st)andoned  trading-station  on  the 
right  hank  of  the  river,  which,  we  surmised 
from  certain  nuipa,  and  information  received 
afterwards,  was  named  Fort  Reliance.  It  was 
a    most  dilapidated-looking   frontier   pile  of 


no.  la. 

shanties,  consisting  of  one  main  house,  tho 
store  above  ground,  and  three  or  four  tmilar- 
like  houses,  the  roofs  of  which  were  the  only 
parts  above  the  level  of  the  gnnind.  Wo 
afterwards  learned  that  the  trader.  Mr.  Mc- 
tjucHiiou,  had  left,  fearing  some  harm  from 
the  Indians. 

Nt-iirlv  ij])[K)Blle  Reliance  was  the  Indian 
vilhigi-  tif  Nou-klid<-().  iiumbcritig  about  a 
hundred  and  filXy  souk.  Our  approach  wag 
announcTii  by  the  firing  of  from  fifty  to  seventy* 
five  discbarges  of  gnus,  to  whidi  we  rcjilicd 
with  a  much  less  number.  This  method  of  sa* 
luting  is  very  common  along  the  river,  from  here 
down,  and  is  an  old  Russian  eustoin  that  has 
found  its  way  this  far  np  the  stream,  much 
beyond  where  they  ever  traded.  It  is  a  cus- 
tom often  mentioned  In  description*  of  travels 
farther  down  tbe  river.  The  permai>ent  num- 
ber of  inhabitants,  according  to  Mr.  Mcl^ues- 
tion,  wan  aliout  aevenly-five  to  eigfatv  ;  and 
tlierrfore  there  must  have  been  a  great  number 
of  visitors  among  them  at  the  time  of  our 
passing.  They  seemed  very  mudi  Jisap* 
pointed  that  w«  did  not  visit  tbem,  and  the 
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many  ilinl  crowfled  around  the  rati  *pokc  only 
of  icii  and  tobacco.  Their  pHndpul  diet,  I 
iiDitcrstnnd,  ie  moose,  eariboii,  nml  MslmoD. 
Thdrrillage  is  a  8einl-|>erinnm-nt  fiiil  equslid- 
looking  affair,  —  aomewlmi  like  those  of  the 
Ayans,  but  vith  u  grciitcr  predotniDaiice  of 

CaDVIM. 

Matting  at  8.10  a.m.,  next  morning,  ftom 
camp  83.  at  11.30  we  passed  a  good-slaed 
river  coming  in  from  the  west,  whit^li  I  named 
the  Con<'-Uill  Rircr.  from  the  fact  that  Ihcrp 
i»  a  con»pic-iioa«  conical  hiU  in  \U  valloy,  near 
Iho  mouth.  Just  bcyoiul  the  tnoiith'of  the 
Cone-Hill  River  we  «w  three  or  four  Iwars. 
kith  black  and  brown,  in  nn  opcnoruntimbered 
«pace  on  the  8tee|)  hillsides  of  the  wcitern 
bank.  We  gave  them  a  volley,  with  no  effect 
except  to  *end  thtm  scampering  np 
the   hill    into    the 


identif)  any  of  the  smaller  streama  clearly 
ftom  the  dcNcriptioDs  and  tnapa  now  in  exist- 
ence, and  atd«d  by  the  imperfect  infonnntion 
gained  from  the  local  tiattri!  tribc«.  Between 
2.Sfl  I'.ji.  and  3  p.m.  we  floated  past  a  remark- 
able-looking rock,  Htaiiding  oonspicuouslv  in  a 
flat,  level  bottom  of  llie  river,  and  very  promi- 
nent in  ita  isolation.'  It  very  much  rcsem- 
biwi  Castle  Rock  on  the  Columbia,  but  ia  only 
about  half  its aiKc.  Dark.  loweritigoIoudsNlill 
obscured  the  tops  of  the  river-hilU.  At  half- 
past  twelve  we  came  upon  an  Indian  villj^c  of 
a  permanent  character,  of  sotni?  six  houses,  on 
the  wenUrrn  bank  of  the  rivt-r,  whidi  is  generally 
called  Johnny's  Tillage,  ihe  Indian  name  being 
Klat-ol-klin.     It  numbered  fh>m  seventy-fire 
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brush.  I  was  told  by  a  person  in 
southern  Alaska,  nndoiibli-dly  conscientioiia  in 
his  statement,  and  having  cunsideiable  expe- 
rience, that  ttie  brown  and  blaik  bear  of  his 
district  never  oi'eupicd  the  vaiiic  localities,  and 
although  these  localities  might  bo  promiscu- 
ou8l,v  mixed,  like  the  spoU  on  a  cbeckcr-board, 
yet  each  species  of  thorn  remained  rigidly 
on  his  own  color,  so  to  speak :  and  this  led 
him  III  believe  that  the  weaker  of  the  two,  the 
black  bear,  had  good  reoaona  to  be  afraid  of 
bis  more  powerful  kind.  Thtaday'aexi>erieDOc 
of  the  two  kinds  together,  in  one  rcj-y  small 
area,  shows  either  an  error  of  judgment  of  tlie 
obaei'ver  mentioned,  or  a  jKiudlnrily  ol'  leniper 
in  the  auiniid!i  we  saw.  My  authority  Kjvoke 
also  of  the  manner  in  which  the  Indians  pcr- 
persisti-nlly  avoided  the  haunts  of  the  brown 
bear,  and  this  terror  of  that  animal  I  found  to 
exist  11(1  far  as  my  travels  extended. 

After  leaving  the  .Stewart  River,  which  had 
been  identifledbyasortofreidMet/oadairarduia 
reasoning.  1  foiind  It  absolutely  lm]>ossibl«  to 


to  a  hundred  sonls :  and 
on  the  gravel -beach  in 
front  of  the  row  of  houses 
were  probably  ftorn  one-fourth  to  one-third  as 
many  canoes  of  the  bireh-bark  variety,  but 
larger  and  ciumsler  fn  coustraction  than  those 
of  the  Ayana.  A  number  of  long  leaning  poles, 
braced  on  llieir  down-hill  ends  by  cross  tiprighta, 
were  also  seen  :  and  the^iic  serve  aa  scatfoldings 
for  drying  salmon,  and  to  keep  them  from  the 
many  dogs  while  going  through  thi.t  proceaa. 
Wtiileta^ng  a  photograph,  twoorthrue  salmon 
fell  IVom  the  poles ;  and  in  a  twinkling.  I  think 
fully  sixtj- or  seventy  dogs  were  in  a  writhing 
mass  over  ttiem.  each  one  trying  to  get  his  share. 
These  dogs  were  ofasnaller  breed,  and  notice- 
ably of  a  darker  color,  than  the  1-^kimo  dogs  of 
the  lower  river.  They  siibserve  these  Indians 
the  same  purpose.  The  body  of  the  houses  ts 
of  a  vtry  inferior  <iualitj'  of  log  conatnietion, 
in  which  ventilation  acorns  to  be  the  predomi- 
nating idea  (although  oven  then  not  to  a  suf- 
Bcient  degree,  as  Judged  by  one's  nose  upon 
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eDt«ring) .  and  tbe  large  door  In  ftont  Is  roughly 
closed  b;  a  wdl-rlddled  moose  or  caribou  x^iu, 
oroca^oftaUy  a  piece  of  canvas.  The  rooria  of 
aJdna  batiened  down  b^-  «pruov  pol««.  Tliu  row 
of  houMiit  U  KO  cloM'  lo  the  vcarp  of  Uic  bank, 
that  itic ' Mtnct '  in  front  isanarrowpnlh,  whore 
two  jirrsons  can  hanlly  pass  irithout  slapping 
\nt\ijon  ordonn  the  hill,  and,  wheo  I  visited  the 
Tillage,  was  ao  monopolized  by  scratching  dogs 
that  I  could  hardly  force  my  way  through.  A 
Are  is  built  on  the  dirt-floor  in  the  centre  of  the 
habitation,  and  tbe  smoke  left  to  get  out  tbe 
best  way  it  can.  Aa  the  occupants  are  gener- 
ally Bitting  flat  on  tbe  floor,  they  are  in  a  stra- 
tum of  air  GouiparaUvely  clear ;  for  the  aiuoke 
can  find  air-holes  ihnxigh  the  cracka  of  the 
bouae-wulla,  while  that  whicli  inretaiueil  iiniU^r 
tbe  skins  of  the  roof  is  iitilixt'il  to  smoke  Ihu 
•almOD  which  an  hnng  up  in  ttiis  apace. 

It  was  at  this  village  that  to  me  tho  most 
wonderful  and  striking  performance  ercr  given 
by  any  natives  we  enoountered  on  the  whole 
trip  WM  diB|tlayed,  and  in  this  1  refer  to  their 
method  of  Ashing  for  a^noo.  1  have  spoken 
of  the  extreme  mnddioese  of  the  Vukou  fi-om 
the  mouth  of  tbe  White  River ;  and  this  spot. 
of  course,  ia  no  exception.  I  believe  I  do  not 
exaggerate  in  the  least  when  1  sa;,  that,  if 
any  ordinary  pint  tin  cup  waa  filled  with  it, 
notliing  could  be  aeen  at  tlii;  bottom  until  ttiu 
sediment  settled.  The  water  is  from  eight  to 
twrlTc  feet  deep  on  the  banks  in  fh>nt  of 
their  houses,  wher«  they  fish  with  their  nets ; 
or  at  leaat  that  is  nearly  the  length  of  tha 
poles  to  which  tbe  nets  are  attached.  The 
salmon  that  I  saw  them  secure  were  caught 
about  two  hundred  and  fifty  or  three  hundred 
yards  out  fh>m  tbe  bank,  directly  In  fVont  of 
the  houses.  Rtandlng  in  (W>nt  of  this  row  of 
cabins,  soroe  person,  generally  an  old  squaw, 
possibly  on  duty  for  liint  puriwse,  would  an- 
nonncu  that  a  salmon  was  tximirig  up  the  river, 
wlicn  some  man,  identifying  its  position,  would 
run  down  to  the  beach,  and  pick  up  his  canoe, 
paildle,  and  net,  and  start  out  into  tbe  river 
rapidly ;  the  net  Ijtng  on  the  canoe's  deck  Id 
front  of  him.  hia  movements  being  guided  by 
his  owu  sight  and  tliat  of  a  half-dozen  others 
on  the  beach  and  bank,  all  shouting  to  him  at 
tbe  same  time.  KvidenUy.  in  the  canoe  he 
oould  not  Judge  well  at  a  dbtance :  for  be 
aeemed  to  rely  on  the  adWce  (h>ni  shore  until 
the  Bah  was  near  him.  when,  with  one  or  two 
dftxt«rouH  and  itowcrful  strokes  with  both 
hands,  he  shot  the  uinoe  to  tbe  position  ho 
wiifhi'd :  regulating  its  finer  movements  by  tho 
paddle  in  his  left  hiiud,  while  wilb  his  right 
bo  pliinge<)  Uie  net  the  whole  length  of  its  polo 


to  tbe  bottom  of  the  river,  trxna  eight  to  twelve 
feet ;  often  leaning  well  over,  and  thrusting  his 
arm  deeply  into  the  water,  so  as  to  a^jtut  tbe 
moilUi  of  tlie  net  (covering  about  two  sqoaie 
fpet)  directly  over  tl»e  course  of  the  sail 
Of  seven  attempts,  at  intcrvala  covertly 
throe  hours,  two  were  suooessfbl,  aalmoid 
being  caught  weighing  about  flfteen  pounds. 
How  these  Indians  at  this  great  di»lance 
see  i&oiflted  running  salmon  on  Ihn  bottom  of 
an  eight  or  ten  feet  deep  river,  and  dvti^rminc 
their  position  near  enough  to  catch  them  in  Uic,, 
narrow  month  of  a  small  net,  when  under  th4 
eye  a  vessel  holding  that  many  inches  of  wab 
from  the  river  completely  obscures  an  objec 
at  it«  bottom,  is  a  manelloiia  problem  that  I 
will  not  attempt  to  unravel ;  it  of  course  de- 
pends in  some  way  on  tbe  niolion  of  the  Ssh. 
In  vain  they  attempted  to  show  membersof  the 
party  the  coming  fish.  I  feci  perfectly  satis* 
ded  that  none  of  the  white  men  aaw  Uio  least 
traoee  that  the  natives  tried  to  show.  In  ttieir 
houses  and  on  the  scaffoldings  were  sci-exal 
hundred  that  bad  been  caught  in  this  way. 
The  only  respectable  theory  that  1  could  evolve, 
was  that  the  aaluon  came  aloug  near  the  top 
of  the  water,  so  na  to  show,  or  nearly  show, 
the  dorsal  fin  (for  it  borders  on  tbe  marvel- 
lous that  they  ooul<l  ht:  xeeu  at  tbe  bottom,  or 
that  any  motion  of  theirs  could  be  detected 
fh>m  the  lop  when  they  were  on  tbe  bottom. 
among  the  ripples  of  tbe  awift  muddy  atream), 
and  that  when  they  nearcd  Hk  ca»»e,  the^ 
sight  of  it,  or  more  likely  some  alight  noise,  ■ 
probably  made  on  purpose,  sent  them  to  tb«| 
bottom  without  any  considerable  lateral  dovii 
tion,  ati<l  that  they  were  thus  directed  into  tbi 
oeti  but  my  int^Tpreler  told  me  that  Ihis^ 
BUperflcial  swimmiitg  did  not  take  place,  bat 

tliat  tbe  motion  of 
tJie  flsh  was  com- 
municated clear  lo 
the  top  fh>m  tisai 
bottom.  Tbe  ne 
ukmI  I  have  par 
lially  described  A 
realty.  'I'b«mout 
is  held  open  by 
light  wooden 
ofarenifonaahape,' 
as  shown  in  flg.  U; 
and,  aa  one  will  readily  see,  this  Is  of  i 
advantage  in  securing  the  handle  firmly  to 
rim  of  tbe  net'n  mouth,  and  la  iuKloub(e«tly  tbe 
object  aimed  at.  I  might  slate  here,  that  far- 
ther down  tlic  river  (that  i«,  in  the  '  lower  nim- 
paila  ')  the  renifonn  rim  becomes  circular,  of 
course  increjising  tbe  chances  of  catching  the 
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fiiili :  all  the  dinwnsions  aleo  become  ranch 
liirg<rr.  It  IDA}-  be  ioteresttng  to  stale,  tbat, 
when  tlie  Ush  ia  netted,  a  tarn  U  given  lo  the 
hiimilc,  thus  effectually  trapping  it  below  the 
mouth  :  and,  nhen  brought  up  aloogaide,  «  fish- 
cUib  (fig.  15)  is  used  to  kill  it  immediately,  fur 
tho  struggles  of  so  large  b  fish  might  easily  ui>- 
sot  a  fragile  ca- 
noe. A  number  T"  ""•  "| 
of   Hudson-Buy      \~^^zr.A  i^m^i^ 

tabogguns  were      *■..  -—  _1 
aeeu  at  the  Indi-  ""■  '"■ 

an  villnge.  and  neur  Iho  trndiug>slatiun.  on  scaf- 
folds, und  seem  tobe  thcprincipnUU'dgpsoftbc 
country.  Their  siiow-ahoefl  differed  from  those 
of  the  Chilcats  only  in  immaterial  designs. 

Tlie  nest  day.  the  22d,  while  under  way,  we 
WW  a  dead  kiug-suhnou  Qoating  belly  upwards, 
.'iiid  on  the  lower  rivi-i'  saw  a  few.  but  nevor 
saw  the  minibi-r»  upokcn  of  by  prt-vious  travi^I- 
lers.  I  now  noticed,  in  m:iny  ]j1hcc-S  in  the 
fl.1t  river-boltoms  (with  high  banks,  however), 
that  the  grounil,  especially  in  open  pl.icct,  was 
coveri^  with  a  springy  moss  or  peat ;  and  if 
th«  bank  was  at  all  graroUy,  so  as  to  give  good 
drainage,  and  allow  tbe  water  to  scour  ont 
un<)erncath,  as  usual  in  temperate  climes,  and 
not  in  immense  frozen  masses,  as  previously 
described,  this  sphagnum  was  «o  tough  that 
it  would  not  go  with  the  banks,  but  rKmaiutil 
attached  to  that  of  the  crest,  forming  jjre.il 
blankets  a  foot  thick,  that  overhung  the  shores, 
as  I  have  irinl  to  show  in  fig.  16.  Some  of 
these  luinkn  were  from  fifteen  to  eighteen  feet 
high,  anil  this  moss  would  reach  to  the  wat«r. 
I  siipiwxe  the  reason  th&t  it 
was  more  noticeable  in  open 
spaces  was,  that  the  Wees 
and  shrubs,  and  especially 
their  root«.  would,  from  un- 
dermining, 
carry  t  b  « 
moss  with 
their  heavy 
weight  into  i^u-  w. 

the     Wttt<'r 

as  they  fell.  For  the  first  timo  Uie  soil  iwtcmed 
to  \>v  thick  and  l>1ack  ;  and  gnus,  always  good, 
wiM  now  really  hixnri.mt  for  any  climate.  At 
camp  3G  we  found  rosebuds  largo  and  sweet 
enough  to  eat.  They  were  much  larger  than 
those  at  home,  somewhat  pear-shaped  ;  and  tbe 
increase  in  size  is  entirely  in  the  ticshy  capsule, 
while  even  the  seeds  seem  (b  be  less  'downy  ' 
and  dry  th^u  those  of  Iviuperate  climes.  Dur- 
ing the  night  of  the  22il-:;:!<l  Uie  river  rose  tun 
Inches,  all  of  whieli.  I  think,  can  be  accounted 
for  by  the  recent  continued  summer  rains. 


At  3.30  of  tbe  33d  w«  sigbtMl  Charlie's 
village,  as  it  is  called ;  but  the  corrcnt  wsis  so 
swift  that  we  conUl  not  get  the  raft  in  so  as 
lo  camp  alongside,  but  made  a  sand-bar  half 
a  miit-  below,  Charlie's  village  was  an  exact 
<T<nin!4'rpart,  of  tliat  of  .lohuny's.  oven  as  to 
mimbcr  of  houtM-ii :  and  considering  this,  and 
X\w  trouble  to  rctu^h  it.  I  did  not  attempt  to 
jihotogrnph  it.  Attempting  to  reach  It  wiiJi 
tiio  raft,  so  anxious  wen-  the  Indinnii  that  we 
should  bo  snocmsfiil,  that  as  many  as  could 
do  80,  put  the  bows  of  tlicir  canoes  on  the 
outer  log  of  the  raft,  and  paddled  with  sudi 
vehemence  that  it  seemed  as  if  life  depended 
upon  success.  We  found  a  Canadian  royi^er 
l)y  the  name  of  Jo  Sadue  among  tbem.  who,  as 
u  ]iartner  of  one  of  the  traders  on  the  lower 
ilviT,  linil  ilrini'<l  herein  prospecltng  the  Stream 
for  precious  mineral.  Jo.  as  he  b  known, 
it|icnkM  of  the  luitivei*  <if  l>Olh  of  tfaeae  vUt^es 
as  Tadoosb.aod  says  tlint  they  are  tbe  best- 
■latnred  Indians  ftx>m  here  lo  the  moutli  of  the 
ri\-er. 

On  the  24th  the  country  secmwl  lo  flatten 
out,  tbe  hills  banng  lower  grades:  but  the 
niountfiins  well  to  tbe  westward  still  hud 
patches  of  snow  on  their  sides  near  the  sum- 
luils.  About  half-past  ten  we  saw  a  large 
buck  mooMc  «wim  from  an  island  to  the  main- 
land just  liack  of  us.  having  probably,  as  a 
liuntcr  would  nay.  ■  gott^-n  our  scent.'  About 
two  in  the  adcnxwn  the  river  wiili-ned  out  to 
It  grr«t  extent,  and  was  l\]ll  of  islands.  Start- 
i  iig  rVom  camp  S8,  the  river,  as  the  map  shows, 
becomes  one  vast  network  of  islandn.  the 
whole  country  as  level  as  the  great  plains; 
»nd.  as  we  entered  it,  our  Chllcate seemed  seri- 
ously to  think  that  wo  were  going  out  lo  sea ; 
indeed,  a  person  having  no  knowledge  of  the 
country  might  well  think  so.  Here  the  mos- 
(juiloeii  were  a  little  wor^t;  llian  in  the  hilly 
country,  and  the  guala  most  decidedly  so.  As 
wu  started  uut  into  this  flat  oounlry,  tlie  nioun- 
t/iios  to  the  left  (or  west)  slill  continued  in  a 
mnge  that  was  thrown  back  at  an  angk^  from 
the  liver's  eoureo,  and  that  run  out  in  a  npur 
that  was  still  continued  by  a  series  of  iieaks 
inung  out  of  the  flat  land,  and  diminishing  in 
size  until  they  disappeared  towards  the  north- 
north-weat.  I  called  them  the  llatzcl  range, 
or  )>eaks.  alter  PrnfesKor  Katzel  of  Munich. 

Tiie  27tli  of  .luly  we  made  old  Fort  Yukon 
(now  abundomtd  as  a  tnuliiig-ntaliun),  and 
(ronncctcd  our  surveys  with  those  of  Capt. 
Itaymood's  party  in  1869,  thus  giving  a  survey 
tbe  whole  length  of  the  river. 
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PROTECTION  OF  ALPIXB  PLANTS. 

EvKKV  one  Interested  In  alpine  plants  will 
be  glad  to  hear  Ibat  a  aociety  Tor  Lhoir  protcc- 
tion  has  b«en  forin&l  at  (ifiiuva.  Before  tbls 
time,  attempts  li^vt!  Ix-c n  iiiiult.-  bv  the  goverit- 
ioeiit!t  or  xirvi-riil  8win!t  cnntoiiA  to  protect 
plants,  i-M|H;i'ialU'  \hv  cldwcias ;  wliidi.  how- 
oTcr,  IK  not  a  mrc  plant,  and  nccU  pruU-olion 
less  than  n  host  of  its  scarcer  ueighhors. 
Spain  and  Italy  hare  alroaily  taken  st^ps  to- 
ward protecting  tlieir  alpine  floras ;  and  the 
latter  oountrj-  hopes  to  obtain  an  edict  fi-om 
the  goTernmeDt.  wbluh  shall  authorise  lite  col- 
lection of  rare  plants,  only  b_\'  |H>n<oiiit  Hiipplied 
nith  cardd  of  peruiliaioii. 

The  new  tweiely  wa«  foundvd  in  Jannarr, 
188S,  undtT  the  title  *  L'auisociation  pour  la 
prutvction  (Ie»  pinnies.'  It»  formation  al 
tienvva  a  partienUrly  fitting:  for,  bcaideM 
pcMSCMJikg  tile  typicil  alpine  Qora.  this  plaoe 
is  thf  northcnii  and  also  the  southern,  limit 
of  many  planta.  Being  the  gieat  biiaiuess  and 
social  centre,  it  ia  fireqnented  by  venders  of 
the  jtlaniA ;  »o  that  any  action  tht^rc  would 
elrike  at  the  principal  Muree  of  drain:  atul. 
Oom  Its  a.tsociation»  ba  Uie  home  of  ptt»t  and 
pi'eat-iit  eminent  botJinUt^.  it  is  wry  suitable. 

The  aim  of  the  society  will  be  to  check  the 
wlioluMilc  uoltmaion  ofplimts  (and  it  is  thought 
that  UiR  host  means  to  accomplish  this  is  to 
call  the  aitcnljon  of  the  public  to  the  tnjur>' 
done  by  the  collection  of  plants  with  roots)  ;  to 
dcTclop  n  taste  for  the  cnllivation  of  alpiiies  ; 
aud  to  induce  gardeners  to  raise  tliem.  and  sell 
thora  at  a  uiodoriile  price.  These  plans,  eM|>e- 
cially  the  propagation  in  salt^gunlnnjt,  linve 
been  ap])roved  by  tiie  .Sviiiis  and  various  otlnrr 
alpine  clulis.  Among  the  advocates  of  thr 
plan  of  pill pugat ion  is  Alphonse  do  (.'andollc, 
who  think*  thai,  the  action  of  the  police  and 
legal  int*rfcrcnc<^  woidd  mcreiy  raise  tlie  piioc 
ol'  plnnt«,  nnd  thus  increase  tlie  incentive  foT 
their  collection. 

The  custom  of  selling  plants  in  the  markets 
lias  not  long  been  in  vogue,  yet  long  enoti;:h 
to  show,  that,  unless  etfectiially  dieoked,  the 
moat  injurious  re>sults  will  follow.  It  causes 
rigbtcoua  Indignation  to  all  lover*  of  alpin« 
plant*  to  se«  the  wholesale  way  in  wiiicli,  twic« 
a  week,  the  pcasantjt  (mostly  the  women)  bring 
into  (!eneva  and  other  mnrtccts  these  l>cantiflil 
gems  of  tlie  niouiitninn,  csdi  in  its  season,  — 
tile  rare  rnllier  than  tlie  eommoiiei'  ones,  as  ihey 
natiirnllyi'ommiinil  a  higher  price.  In  fact,  as 
has  been  said,  one  can  make  a  botanical  escur- 
sion  without  going  out  of  the  city.  The  llow- 
ers  not  aold  soon  Aide  and  droop  in  the  hot 


sun,  and  arc  thrown  aside  as  woitlilesa ;  rarely 
do  purchasers  keep  them  longer  tbau  wtille 
they  are  in  )>Ioain :  and  thus  are  Ihoiisanda  of 
plauta,  roots  .iiid  all,  destroyed. 

In  the  second  bulletin  of  the  society,  n 
bot«iiist  writes  iliat  the  societies  for  exchangi; 
of  botanical  sitecimcim  alio  offer  luucb  danger 
to  rare  specie*.  Th«  uieinhers,  he  says,  are 
mostly  amatciir-'<.  and  obtain  for  their  ber- 
bariuou  foreign  plants  by  giving  sjH'ciniens  of 
the  rare  plants  of  their  own  country  ;  and  this, 
in  time,  absorbs  an  immense  quantity  uf  sjK-ct- 
mens.  He  himself  once  communicated  wiili 
one  of  these  societies  in  order  to  obtain  iMuie 
rare  plants.  In  return,  an  exorbitant  list  of 
the  scarcest  kinds  was  demanded,  the  quantity 
being  frequently  expressed  as  '  tin  char  pitin,' 
•  It  ptwi  pouible,'  etc.  Besides  these  sources 
of  (train,  collecton  from  boriitndtural  houses 
in  England  aa<l  Germany  CJirry  away  Rreal 
numbers  of  plants;  professors  and  tlieir  pu|>ils 
ftieely  help  tliemsclves  to  rare  5i>eeicj( ;  '  botan- 
ical guides  '  aid  in  the  devastation  l>ydir>cctinft 
collectors  to  rifb  localities  ;  and  v.ist  quantities 
are  eoUecled  for  pharmaceutical  piir|msi-s.  or 
are  sold  a^  botanical  albums  or  as  lierlmnuin*. 

}Iany  localities,  formerly  rich  in  specimens, 
arc  now  nearly  or  (piite  .'•tripped  of  them  :  am) 
it  is  tiu)e  Uial  tlieM:  plants,  |ierlta{>a  the  most 
univeraally  attractive  and  admired  in  the  world, 
should  lie  proteet4;d  from  the  dUitstroits  war 
annually  made  upon  tlictn. 

The  society  has  attempted  to  clieck  this 
abuse  by  s|)rc.<iding  a  knowlcilge  of  the  danger 
by  means  of  correspondence  and  pablications. 
It  hn»  been  suggested  to  post  placards  in  iSwlss 
hoteln.  requesting  \  isiiors  not  to  collect  root«. 
and  informing  theui  where  tliey  can  pnroliase 
the  same  plants  lullivatcil.  In  much  lietter con- 
dition for  iniiisporlatiuu  and  future  cultivation. 

A  most  iuijiorl.'itil  ri^^uit  of  thr  work  of  the 
society  is,  tluu  a  ImrticulUiral  company  has 
been  formed  for  the  eidlivalion  and  sale  of 
such  alpine  plants  iis  may  be  induced  to  grow 
in  the  valleys.  Mr.  Corrcvin,  fonnorly  dirw> 
toi'  of  tlie  bolaoic  garden  of  Cicnova,  and  at 
presejit  aeoretary  of  the  Society  for  jiroiectiou 
of  plants,  lias  been  made  supcrinteudent  of 
the  establishment.  It  will  raise  plants  from 
seed  principally ;  and  tliey  can  be  puntbased 
in  pots,  nra'ly  Ibr  Irausiiortatioii.  Therv  is 
no  cause  to  fear  for  Uie  wicoess  of  tlie  enter- 
j>rise  if  the  financial  part  proves  prusjicrous,  as 
the  most  altractivu  K|i<-cies  of  alpiiic  I'riinulas, 
Campanulas,  Diantliuscs,  gentians,  eilolwciss, 
orchids,  etc..  have  been  successfully  grows 
in  SwiT-Kerland,  in  Knglaud,  aud  some  of  them 
even  in  tliis  country. 
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Tbiv  Dew  society  now  numbcre  some  two 
bundled  iueinb«rs.  each  of  whom  pays  Um 
small  nnnual  asae&^cueiit  of  two  fVancs.  AU 
irereoiis  are  invited  lojoin.  and  thu§  to  Msist 
liiid  uio-ii  worthy  object.  Ibe  esiienscs  of  which, 
esjiecially  in  lb<!  way  of  publicalloi),  must  W 
vwv  cn[ifti<lt.>mbli;. 


THE  DEEP-SEA  CRUSTACEA  DREDGED 
BY  THE   TALISMAN.* 

C«l»rACEA.  are  d!>lribulwl  from  the  surfncu  of 
lliu  vta.\pt  10  very  great  Jcptki;  and.  »t  tli«  exlii- 
bltloji    o(    llio   Talrsman   collncllon,   on«    iiuf  Ke 


TrIbiiiI*,  anit  which  much  ntwiablo  III*  PwtWHU  of 
our  coMi*.  Oil  Uia  «lher  liand.  UMf  m  vary  Ilka 
Hpet^iet  of  ttiD  )aiu«  i^eiiiu,  obtainFil  ax  lh«  Autlllei, 
ID  the  Gertowi  ocean,  aiid  la  tbu  Uwlit«Triuie&u. 
The  Oxytlifnclil,  vtbcr  tdnngiilar  cn»Iac(un»  oi  Iho 
group  o(  Urachjiin,  lire  foiind  lower  tlian  ilio  \aM. 
l>)spogii«tu«  'riioiiiiMoui  waji  fciiuKi  between  At  hurk- 
<lr«l  aiid  IKlwn  hundrL-d  m<!ln^».  on  Ihe  Murutco 
coaiU;  and  Scyrninalhlii  Car|i«iit«fi,  In  Uicxwitc  r«- 
gloD,  at  twnlvi;  liunrJmd  mRl.mi.  Tho  (oran*T  tpoclei 
)jHit  befure  been  obierred  only  in  ilui  <J«raian  ocean; 
and  Uie  latter,  iiurlh  of  Scutlauil  and  Ui  th«  UinU- 
tcrnuicui. 

Cni>uiyan«,  lnt*nn«dlat«  lii  form    bdtwMin    th« 
bradiyuraiis    nnd    macrnrtix,  are  foand  lii  aban- 


hiu,  ).  — uni^inok-o  Amoju.  *  wjMi  iHoiuiAi  i-iiii^  •  uirtii  or  *,HW  sitkm- 


Neptuiius  Sayl  and  NmitllogniniK  minulug  of  the 
Sargaaio.  wliotc  tolur  t1i«v  have  xosumed,  tide  by 
•Ide  wlUi  nlliEr  ftirmi.  a*  Ethtio  alba,  which  li  Oitly 
foiiod  bniHcnii  four  nrid  fiv«  tliouiand  m«lri;>  b«!ow 
tli«  Hurface.  Thp  xwlmmlntc  OTiulaceani.  forming 
HieBToupof  tlrachyurft.  ar«  exir^R]«l j  rar*  at  srrat 
drptlii.  Certain  forms  uf  lliMe  crab*,  taken  ou  tlin 
TalbininD.  arr  rcmiu'kable  fnr  tlieir  geo;^|>hic'al  dis- 
irlbuiioD,  «iicli  M  BathynRclP*.  found  at  four  hun- 
dred and  lifiy  and  nine  liuiidr«d  and  IKijr  rontrt*. 
on  the  coans  of  Morocco,  and  at  the  Cape  Verde 

■  Tranilolc^  trea  llivrimtb  nt  II,  fii.uoi..  In  Aa  Ktlurt. 


■Innca  In  dcpp  water.    T'^i '.  • i . '  n.  r  j  ar-nera 

between  Uie  two:  iuid,  ill  ■<  .i<i.>  n:^  <  i<<-  '  <'il.  It  Is 
surprising  to  »«e  types,  wbiub.  taken  Mrp>r«lely,  ap- 
pear abaohitdy  dlailnel,  brought  (nio  contact  bjr 
thi-iip  Ininrnipdlalo  forma.  TIni  ■fii- ■■  nera  Kilima, 
JJorippo,  l(>iiiio|:i.  arid  Drom;.-.  i  ■  l.;ii>i>d  liisellier 
by  luaiij  toritti.  wlili  blende  cliaroclvii sties,  reiider- 
iii5  tliriu  difflcult  to  cUulfy.  Several  o(  the  cruila- 
ceaim  nr«  rcmarkahin  for  tholr  geognipblea]  dlMrl- 
biition.  Thus,  on  tlie  coasts  of  Morocco,  Uw'ra  wa« 
found  a  apeoles  of  Dicranoinia,  iioUred  by  Eilwa^'tA. 
In  (lie  Caribbean ;  and  llomola  ot  C'a.-ftfts.tw'sWww'*' 
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before  aa  p«cn1Ur  to  the  U«dlt«muiMn,  wm  (nniid 
esUndiue  from  ibe  coixu  of  Uorocco  to  ilie  Axotm 
nsd  The  CktiBtiu.  Bnt  the  moit  DoUceabk  example 
■>f  gri^al  gnc>{{ni|iblc]tl  itUtrlbatlon  In  procnlcJ  by 
Lithod^n.  'Viinv  aiilniAls  baT«  liltbvru  twin  DOtloed 
txaij  al  til*  Mirbee,  in  the  water*  i>I  th«  (iul««.  Wc 
found  ilMnn  at  the  tropica.  But  here,  to  niLitt  the 
cbancH  condltloita  of  tboir  lurroundliigi,  tbey  liavc 
(leierted  Ibelr  (orm^r  depth  for  one  of  a  tluiiuand 
luttrca.  Thit  fact  it  iinporlaut  as  bearing  uii  tlie 
animal  diatribuUon  of  thu  oceana.  It  sbows.  fint, 
that  certain  nnlmai  tnrmi  cxlend  fn>m  northern  tetta 


COJonf  fnrm«i)  b;  beAiitlfiil  Kpiioanthl.  Tbcao  Zowi- 
Uii  oiig^tDally  developed  In  a  »h«JI  whieb  ha*  be*n 
grada^  r»«beorbe(] ;  and  It  (i  Uiecarity  «orTMp»nd- 
ing  to  thia  which  ibis  p«eu]iar  tpociee  <■(  henuit-cnib 
now  occuplca. 

tialailkeaoa  have  boon  found  abundant  at  all  SMMt; 
and  the  color  of  the  hoAy,  t(eii«raily  r^dlth,  becomea 
white  with  those  living  at  ^real  depllit.  Certain 
■pc^ck'n  eiiablisb  Uicinielvei  a«  lod^-n  in  tlic  iatM-ior 
of  llioee  t>eaiitl(ni  xpongoa,  tbc  AptimcnUlilM,  whoae 
llstuu  rewmbim  \iu-«.  Oataibode*  Ant*>nll,  a  lie* 
■jieciea.  a  Bpt^c-iiiK-ii  ut  wtiicli  wa*  takrn  below  fnnr 


KM.  t«"]'TTCBOaaeT«a  roMBoctw,  namoan  nmn  t.  t>Ei-ni  or  am  anaaa.    iJCtroiui.  •ixk.j 


to  (be  tropfes;  and,  nejct,  that  anlmaU  from  \hm  pola 
hai-e  only  to  »eek  deeper  wal^r  In  proportion  as  iliey 
approacli  the  wanner  tegious,  to  reaob  s  aouu  auited 
lo  their  uffaalxatloti. 

The  Pogurl,  ooinmonl;  called  hermlt-eraba,  hav* 
been  found  nt  live  Ihoiiaand  metre*.  The  bodies  of 
these  animals  are  proiecied  only  at  the  head  and 
tfaorwt;  and.  to  shield  Ifavir  abdomenii,  tliey  lodge  In 
ahella  whose  *ixe  eormrpondi  to  ihelr  oim.  Km,  us 
the  shell*  of  At«f  vater  are  alwaji  rer;  small,  tli« 
abyssal  Paguri  obtain  ^nly  rerr  imperfccl  pruteclioii. 
One  of  these  species,  obtained  on  the  Moroceo  coast 
and  in  t]i«  Saigasao,  present*  a  very  tlngalar  babllau 
It  lodges.  Dot  in  n  aboil,  but  In  a  regular  Hnlinal 


thouaandiiietrof,  IsliereBsuredffig.  I).  Ptfcba^iui-r 
foraaiMus  Ifl^  SI  i*  iuierastink'  on  accoiuil  of  ibe  ;j  '■>- 
lEoB  of  its  abdomi.-'ti.  folded  twice  upon  liMlf. 

The  groiiji  o(  the  Kryonklm  Is  tepresoDted  by  a 
Bumbnr  of  specie*  and  eenera.  Polycbelea  and  Wll- 
lenloesia,  whose  tissne*  are  so  iruupareiit  that  tllI^ 
stomach  is  visibli-  tlirougb  tbem.  were  taken  at  four 
and  five  thouiand  metre*.  The  specie*  of  l*enla- 
rliele*,  coinmon  liriwrrn  one  and  two  tbotiawid 
■netr«*,  present  forms  very  similar  to  those  daacrflMd 
in  the  foisil  stittr<.  under  the  name  of  Erymu  At  the 
vxliiblLion  of  the  Talisman  coltectloD,  ibor*  b  plMsd 
bcalde  Pentachdc*  cruclfor  a  caJcareoas  plate  oon*- 
ing  from  tlie  Jurassic  depoMte  of  Solenbolea  In 
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Barulft,  on  which  It  the  lw|iiiiwtiiii  of  sn  Eryoti; 
uut  &  comparison  ot  IbeM  sp«obMW  Iniprtw^*  ons 
with  Iboiremt  reiL-mblance. 
Thi!  m»ci«nni.  k  Bfi>up  to  which  Ihu  crayfidi 


Ave  I'T  ill  ll(n«»  >i  long  as  the  body;  Nenutoov- 
cliiitH  [Dk.  It),  wlwic  rinw*  arv  dUpmportlonntcly 
loDKlOplupborua;  NoUMtoniua.uf  a<lvld  red;  Aon- 
tcpliyni;    PiHijpb:u.-,    »oinflinii:H    brcirci,   eonwliiiic» 


na.  ii—SmtwnvttKtKv*  chxumtm.  takbx  is  nut  num.  «t  a  »*rai  a*  Su  ainau.    iHinrRAL«iia.) 


Iieloog,  are  abundAnt  at  all  depth*.  At  Ih«  Capn 
Vrnlc  IxlftndK,  iit  tlve.  Iniri'lml  hiphti.  n  iltnuuml 
iotllvidLial«  ot  a  ii«w  s[i«c[ft»  uI  IVintaln  •Her*  cb- 
tHiiid].  Ainoti^  till*  tiiott  retnnrkiibli*  tonns,  I  will 
ni«ntioii  a  buaulUul  red  Ariitc*,  nhaM  anietiniic  arc 


rmn-Miloml,  afloit  fovcrtd  with  red  fpoU;  and 
(•Typliiis,  one  tpecies  of  wbkh,  (llypliua  niarauplalii, 
hai  a  wry  tlraiigA  arraiis«iii<-rit,  tiiv  bUemI  plale*  of 
tlie  Snt  abdoiinlnnl  segment  l>cing  devclotied  In  Uu> 
female  lo  forni   n   iwiu-li  for  tliu  vjr^.    \."«'^'^  '^■*^ 
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■ttenttoa.  flnttlx,  Roinn;  rhc  •<'hl»>poi1a,  (o  Giiatau- 
pbuuilli,  of  t.irs<?  %ii»,  .i[i(t  t>r  a  »c9irli>l  color.  Tbe 
lower  rruti«<^tan»,  Am|ibl|iucJi»  and  UoprAn,  wttrc 
founil  ID  Iarg«  nnmbrn:  Init  a  iIiuIt  nf  ibem  (■ 
mucli  \™  f  II  lure*  I  ill  K  ihaii  ibat  of  Itie  fortiis  of 
which  vf.  harr  jiitt  spoken.  TlMsp«cli«(>(  Njui|>Iion 
U  ibuDiiant  *l  iirvnc  ilvplLa:  aud  a  glaiit  form,  whuse 
Momticb  citi.-Dili  (o  tbo  vDtl  of  iu  cla»«,  ColaMRit- 
deii  tiUn,  mA  tnkra  at  four  thoiuan4  iiielr«>. 

WItb  i;ni«laci?an»,  iw  wiib  lltht.-i,  it  I*  vi-ry  toter- 
MIIuK  Xti  luquiiv  wb''lbi.-T  ibf  <.'irt.'uiii*taiicc4  sur> 
rouiidlns  Ibem  caaau  moiliOcatScMiii  ami  luliiplatloita 
In  thrJr  orjiiii  ItiiK.  Tbe  chanGc*  In  tlw  IImuim  aiw 
ofleit  notltfal'lo  In  tbv  uruclurv  of  tbv  cnraiiacw  Hnd 
niisclcii.  I  bat?  alrrady  mlkil  attention  to  Tvati^ 
clivlts.  Polfcbtk*.  anil  Wilkmovsia,  wboni!  timios 
an?  *a  tnuiapamot  m  to  allov  th«  vlitora  to  be  Keen ; 
Biiit  iIm  Ae»li  I*  lmd•^^,  ami  lacking  flavor.  Tb« 
«xt»iiur  FoloN  ar*!  either  a  tirlgbi  n-il.  a  roir-wblte, 
ur  a  pur«  whit*.  Tlie  macranti  Cnutacea  oie  (pc- 
clnlljr  nolkcAblc  lor  tbeir  brltllaiit  color*:  and  on* 
c.innnt  leKraIn  n  feellnn  of  Mlrolratloii  for  ArlUea, 
of  li  cnrixlne  color:  N'ltutlumuii,  of  a  pure.  du«p  red : 
and  I'miiphae.  gpotti-d  d-d  and  wbitc.  At  very  great 
di-plhi.  ro)c<wblle  or  pure  vbiir  mc  Ihfi  only  tliilit 

n'iih  ihe  lisbei,  M  we  have  aeeu,  ib«  visual  or7,-ans 
are  alwaft  well  derelopod.  at  whatever  deptb  ibeii! 
■nJmali  arv  lAk^n.  It  U  not  to  with  \hc  rnima- 
cea,  Hirnil  ipMlenof  qnlta  dlffeTent  t[rou|>»  having 
«sp«riei>oed  atropby,  tuiA  toineliiiie*  ■  I'OiDpt^lr  dl^ 
■ppeaniiiee  «l  Uie  ej*B.  It  i»,  however,  a  vprjr  9in- 
gvlar  (bcI.  that  »otne  apccles  In  the  lainv  senus  ai« 
btUid,  and  Dthim  arc  not.  Thu*  Rtbuia  granulata, 
living  In  Ibn  (ienuui  ocean,  liClwevn  two  biiudreil 
and  tliirteen  buadred  metres,  it  blind ;  white  Etbuia 
Bibs,  taken  in  (be  Atluitic,  at  trt  ihotimnd  metre*, 
I*  not  blind.  The  ill>jip|irjmncR  of  the  ryrs  leema 
to  ba  sradnal,  and  to  bo  r^Uied  lo  the  ileptb  itt  which 
Ibe  animal  lives.  The  vi^mea  Dnt  diBaf>|<ear>,  Ibti 
oeiilnr  stalk  recnaliiing,  nitJ  being  movable.  Then 
thn"^  pniln  Ixcome  flietl.  and,  ioilng  their  charac- 
ier»,  arvcbaniiv^i  iiilo*pine*.  Thus,  ssits  Nonuaii. 
*'  Elbuin  ^r^nulaia.  dredged  between  one  hundred 
■nd  ten  and  tbm  hundred  and  serentjr  follioins.  baa 
two  [cmaikable  oonlnr  stalka.  smoAlb  and  roiind-etl 
U  the  eviremlly,  whcrv  onlinarily  tbe  eyes  aw 
placed.  With  Ilie  Bpeeini-.-tm  trulu  the  north,  lirioi; 
at  n  dcpUi  of  from  fivp  hiuidred  and  (ortjr-two  t« 
Mven  hundred  and  five  fathom*,  tlic  ocular  statks 
tn  no  t-HiKer  movable :  they  hfcnme  fixed  in  tha 
sockeis,  and  their  funciliri  \it  chanited.  Tbelr  diuien> 
sloni  are  ranch  enlar^ied :  tliL-y  approiwb  their  fouii^ 
■laiiioa;  and,  inilrad  of  Iwing  rounded,  tbey  end  In  ■ 
very  Ann  rostrum.  No  longer  lervlnn  u  ey^i,  they 
a^rve  as  r^ittra."  We  bate  "a  eiilii1uti<>ii  one  blind 
specie*.  tisUthodes  Antouil  IfiS'  I  <.  taken  on  tht? 
Talismaa;  and  near  thb  strange  lotm.  whose  cyca 
art  ropiaced  fay  sbarp  spines,  may  be  seen  Pentix- 
ehelen,  Polycbelea,  WillemoMia,  and  Cyruoiiouus, 
whove  ejef  are  more  <ir  Itts  cbanfK^. 

Crustacean*  of  great  di-plbs  emit  pbospborcsconee. 
'I'ha  ll^t  Is  shed,  sometimes  by  the  whole  RUrfaro 


of  the  body,  and  w>nipllnie^,  as  with  Arisles,  In  ■ 
special  manner,  by  the  cyn  tbciUKelvesi.  With  some 
of  th«iD  It  *e«ms  a*  it  then)  worw.  In  cerlain  pan>  of 
Om  body,  organs  arranged  lor  the  production  of  ibis 
II^l,  —  a  (net  whk-b  recalls  wlial  was  said  about 
Tubes.  Tlius  in  Acoiilrphjra  pcllucida,  a  new  sjiwics, 
tlin  elavi  am  furniabed  with  pbo>phDr(Ttceiit  botHts. 
Tho  orx*m  of  loupli  are  coojl'lerably  deivloii-'il,  the 
moet  ttmariisbie  example  of  wkicb  is  lound  in  Ibe 
long  antennae  of  Arlntes.  With  certain  erusteoean*. 
as  In  Itentheilsymnus,  llie  last  pair  of  daw*  assune 
the  charaeiT  of  antennse,  and  have  the  same  f  dho- 
Uoiif  probably,  »a  lliese  organs. 


THE  WOBb'RN  nOTATlOS  EXPERt- 
MESTS. 

Fob  tbe  p**t  *\%  years  nonie  very  Interesting 
Geld-eKi>eriieent«  liave  t>een  In  profiivia  at  W'obum. 
Eng.,  under  ilie  conduct  of  Dr.  Toelcker.  chierolst  of 
tbe  liniil  agricultural  society.  A  portloti  of  tlirsc 
exjinrimnnts are npnn  theconllnuousK'vwlhol  wh«ai 
and  barley  on  Ibe  same  land,  and  dOMlr  retcsobte 
tbe  celebrated  Kotbomtted  experiments,  differing. 
fn>ni  tlirni  tn  being  nisdt!  upon  llsbt  land.  Other  i 
Die  exi>>tini«ni»  are  ruialioo  experiments,  and  n 
derigiie<]  to  teit  tbe  comiiaratiie  agiicultunl  vnlue 
of  artilieial  fertiliEer*.  andot  bamyard.rauiure  msde 
from  different  feeding-stuffs.  These  cxpetlnieuli  are 
to  l>e  ccuilnnnd  for  a  terlni  of  year*;  but  a  brief  ile- 
(^riptlou  nt  tbpit  plan,  and  a  ttaieiiient  of  tbe  renultB 
obtained  Up  to  Ibe  present  time,  may  not  be  witliaul 
Interest. 

Tha  rotation  Is  on  onllnary  four^eourM  rotation: 
Til.,  roots,  barley,  srass.  and  wheat.  Siileen  acres  arc 
under  eaperiineul;  eo  tbot,  in  any  t;iven  year,  tour 
acpt*  nrc  covered  hy  unch  crop,  wliile.  In  the  cour 
of  four  year*,  eaeb  plot  of  four  acre*  bnara  tuceet 
•Ivoly  the  crop*  Hbovst  •»un)«r*tad.  The  t-dlowing  ' 
table  shows  at  one  view  iho  cropa  Urns  (ar  carried  by 
each  plot:— 


Data. 


FM1. 


itii 'Onw 

mi ;  WkHi 

Vi't ICaan 

IKSO -  I  IhirlTT 

mi ,  a»* 

WS Whiirt 

ina RoM* 


PIMS. 


UooU 

<Sru> 
Wbm 


FMS. 


ilMU 

lB.rt.y 

Orw* 

W'hMt 


HMl. 


WIhU 
Re«t> 


Eadi  plot  of  four  acres  is  Bubtlirtded  Inio  tuur 
one^cre  sections,  end  tliete  are  foitlllsed  In  different 
ways.  As  each  of  the  (our  plots  !•  uvated  exactly 
ullke  in  sitcce*i'lve  year*.  It  wilt  auflloe  tu  follow  dim 
plot  thriiiijih  Ibe  four  years.  In  onler  to  understand 
jiow  eod)  ee(.-tli>ii  of  it  U  (ertllixed.  Plot  Ni>.  I  was 
In  gras*  in  ISTi,  ihn  grata  being  ■  mixture  «(  clover 
and  ry«.K">«).  Sheap  were  pastured  on  each  uf  tli« 
four  oectioii*  of  this  plot  suScieut  lu  consume  ibe 
gnus.  To  tbe  theep  on  tlie  Aist  section  were  given 
T94  pound*  of  dcconicated  cotlMiaoed-tneal,  and  to 
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tbose  on  Ui«  SMund  itciion  ih«  >aine  vcighl  of  cum- 
mMl,  wliikon  the  third  mid  toiirllixpdianiiihdxherp 
bnd  only  Ihc  grau.  Th«  droppliis*  ot  the  anlmnli 
wrrc  Inft  in  tho  laiid;  And,  aa  fatleniii);  aiiLumls  re- 
tain |>ractic»]Iy  none  of  tbc  feriiliiing  iiigreiiients  of 
Ili«ir  looii,  ihue  droppingii  were  richer  on  thi?  Bmt 
ami  second  tcctlons  b;  tbe  amount  of  plnnt'food  con- 
tnlnnl  In  ibe  coltiHMe(il-m«*J  aoit  carri-ini^al  rMpec- 
tivifly.  In  the  fall  tbt!  Imid  viu  *owo  to  whi'at;  and 
iu  the  spring,  Bcctionn  >1  and  4,  on  n-hlrb  no  gcoiind- 
fiwil  was  fed,  wnro  top^lntund  itltb  commercial  fvr- 
tllizFrn.  Snclion  3  received  f«Ktliiers  containliis 
ariii.iutit8  of  iiitru^i  and  luiuvml  tn)ErFd[(?iita  «r|ual 
to  th«  iiilroyi-n  and  o»h  of  llie  728  pound*  o(  colton- 
teed-mcal  fml  on  icctlon  1 ;  and  spctinn  4,  In  tlit^  xumc 
WBf,  received  nltrnevn  and  ash  «quHl  lo  tliv  aniouiita 
cnntaineil  in  Lb«  72S  pounds  of  rorn-inenJ  f«d  on  »(-c- 
tion  3. 

Thiw  the  four  aeftilon*  of  this  plot  permlttcl  a  com- 
pnrltoo  of  llie  relatlte  value  for  ih«  wbeat^rop,  Urat, 
of  atable-iuanuN  niad«  from  cora-nieal  and  cotton- 
awil-mpiil  respect tvcljf,  and,  second,  between  llio 
vnlun  of  ilablo-inanure  and  a  quanttl;  of  conimtir- 
clal  fertFllJ:vra  contaiuiaK  tbi>  lauie  amouul*  of  plunl- 
fnoit.  fol lowing  the  nbvat,  iiiaii)^lds  werv  grown 
in  1S"9,  varlou»ly  Riniiurpd  on  the  four  »«c tin n».  On 
•rclion  I  thcf  rccnlvoil  ttable-innnnra  made  from 
l.T:fti  panndH  of  straw  as  Uit»r,  G,000  pounds  of  mail' 
Kfilds,  KM"  pounds  of  wlwat-atraw,  and  1.000  jKiumli 
of  culturmerd-nieal :  an  terlion  S,  stable- man iirv  made 
from  thi;  tame  anioiinls  of  food  and  litlor,  ax>>rpt 
that  I.IKHi  pounds  of  coni-uieal  were  substlluied  for 
1,000  iKiiuids  of  eottonsi!«d-in«al.  Ou  plot  3  ttiey 
revt^ivifil  itable-manntv  made  from  tbe  same  quantl- 
tits  of  roots  and  er^arso  food  as  were  mniitlonRil  above, 
bnt  nllhotit  either  coKoiiBevd-  or  maize- m«al,  and,  Iu 
addition  tu  this  stable -manure,  comiuutclal  fertlliieri 
e'lnlTaleul  to  all  (be  asb,  and  two-tbird*  of  tbe  ntltv>- 
lt«n,  of  1 ,000  poiinils  of  cottnnsnMUmtal.  On  plot  i 
thcjf  received  the  same  «tab1e>*niannrc  as  on  plot  3, 
nnii,  Sti  addition,  cbeinicals  equivalent  Iu  tbe  ash  and 
nitrogen  of  1,000  pounds  of  corn-meal. 

Here,  again,  we  havencompnrlaon  of  itable-mannre 
from  different  foddei'*  wlib  ui|ulval«nt  amounts  of 
concentrated  fertilisers.  The  stable- man uro,  in  tbls 
case,  was  made  by  steers  which  were  fed  in  so-called 
feeding- boxes.  In  which  all  Ihe  excrcineiiti  and  litter 
were  reialneil,  and  compacted  by  the  movaraants  of 
th«  animal. 

Tbe  niangoldi  produced  on  esch  secUon  were 
weighed,  and  then  fed  out  to  ilieiep  on  the  land. 
FollowIuK  the  mangolds  came,  In  IfSO,  barley.  This 
recalled  no  manure  but  tbe  droppings  of  iLe  sheep 
Iu  which  Uie  mangolds  were  fed.  excejit  that  lecilon 
SrceclFcdlhe  rcmalnlni;  third  of  the  nitrogen  of  I,00O 
pounds  of  cott>>naee<I-meal  in  the  form  of  a  top-dcces- 
lax  of  nitrate  of  suda- 

tn  1S81  tbe  barley  was  followed  by  grM>.  to  bo  fed 
oS  by  sbccp  as  deserlbed,  thus  beginning  the  rota- 
tion anew. 

It  will  be  seen,  thai,  in  tbe  course  of  ibe  (our  years' 
roiaiioii,  each  plot  fumUbee  three  teats,  witli  a*  many 
crops,  of  the  manurlal  talne  of  coUooteed-ioeal  as 


i'oiu|>arcd  with  maiie-mea).  and  of  each  as  conipiued 
with  an  equivalent  amount  of  concentrated  fettillx- 
er*.  Moreover,  since  each  one  of  tbe  four  plois  Is 
treated  alike,  three  such  coiuparlsona  can  be  made 
each  year  in  differmt  plot*.  Tlius,  by  contlaiilng 
the  experiments  for  a  series  of  years.  It  will  be  pos- 
sible to  eliminate  from  tlie  results,  loaceiialn  extent, 
the  errors  which  may  arise  from  uueiitial  rjiiallty  of 
the  soil  on  the  OKTcrent  sections,  and  also  lo  Judge 
how  the  characH'r  of  the  eeaWD  affccis  tbe  aclfam  of 
the  manures. 

Tlie  subject  is  a  very  Interesting  one,  and  oKe 
which  baa  received  eocapsratlvdy  liltte  attention 
eiperi mentally.  Wo  know,  Inileed,  wltb  sufildenl 
accuracy,  ilie  relations  between  Ibe  ooinposltton  of 
food  M'lil  ihal  of  Ihe  mantiie  made  from  It.  We 
know  thiil  in  the  manure  of  worlUug,  aod  of  mature 
fattening  animals.  Is  found  practlcallj  all  tbe  plant- 
food  which  their  fodder  contained.  Wc  know,  that, 
In  Ihe  caM  of  growing  animal*  and  of  tho^e  giring 
milk,  more  or  lesa  of  the  elements  of  plaut-foud  pass 
into  the  new  jtrowih,  or  Into  the  nllk,  and  arc  !o>t 
to  the  manure;  ami  we  know  approitmaiely  what 
proportions  of  th«m  :ire  thus  lost  on  the  aTerage. 
With  tlie  neerssary  data  as  to  amount  and  kind  of 
food  consumed.  It  Is  a  comparatively  easy  task  to 
corapuie  tbe  amount  of  valualde  mailers  contained 
in  tbe  manure  produced;  but  as  lo  what  niudlUca- 
tion  the  agrlcnltnml  Tslue  of  these  matters  may  have 
undergone,  and  how  It  comjiorcs  with  the  vaiioiu 
forms  of  artlflcinl  fertilizers,  we  are  comparatively 
ignorant.  For  example:  we  know  that  iiraclkally 
ail  tbe  phospboHc  acid  of  the  food  of  a  fattening 
animal  pa>sci  Into  the  excreta:  but  how  tlie  ma- 
nnrial  value  of  Ibis  phosphoric  Mid  comj^rea  with 
that  uf  the  soluble,  the  reverteil,  or  the  Insoluble 
phosphoric  acid  of  a  superphosphate,  with  that  of  raw 
bone,  or  of  native  phosphates,  cut  be,  at  bust,  only 
conjeetnrcd. 

'i'lie  Wobuni  rotation  experiments  promli*  to  con- 
tribute to  Ibe  solution  of  some  of  these  questions. 
It  would  be  piematurv  lo  seek  to  draw  delinlte  con- 
clusions from  Ihe  results  thus  for  obtained:  for  only 
a  considerable  length  of  lime  ran  enable  us  to  esti- 
mate tbe  cITectof  confinuvu.)  tfyaimont,ot  the  ton 
described,  upon  the  yield  of  the  several  crops.  At 
the  lame  time,  a  brief  statement  of  them  may  fnr- 
nisli  some  Intentstlng  suggestions. 

Tbe  foltowtng  laUe  CMitalns  Ihe  results,  up  to 
lasa.  In  pounds  per  acre,  of  the  experiments  on  man- 
eoU*,  barley,  and  wheat,  tinder  the  head  of  manur* 
injc  are  Included  only  ihe  amounts  ol  cottonseed-  or 
corn-meal  fed  to  Ihe  sheep,  or  ihoir  e<|UiTsUnia  In 
commercial  fcnllir-ers.  It  should  be  understood  thai 
this  was  not  all  Ihe  manure  used,  as  will  be  evident 
ou  comparing  the  detailed  description  of  a  roUtion 
given  above. 

In  Interpreting  these  results,  there  are  some  things 
which  ahoiild  be  bi'mo  in  mind.  In  thoBist  place, 
we  find  in  the  rep'irlaof  the  above  espnrtmcnts.  In 
tbe  Journal  of  the  Royal  aurlculUital  toeivlf,  very 
meagre  details  as  to  tlieir  conduct.  It  U  Iu  be  sop- 
posed  that  all  four  of  tlio  sections  In  each  Qbiti  vanw 
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enlllraleil,  ttaded,  and  ntliarvrlM  trratoil,  «smUj 
k|]k«:  bill  no  iHRntlon  ii  raiulo  of  tba  menna  adopted 
loaecure  ftcciiiary  lu  iIimk  respecU.  We  are  not  told 
wlietlier  thv  t-uiiiiKisliiuu  uf  the  foddor*  and  fcrtllliora 
uied  won  actually  dDtcnnlnrd  hy  nnilnU,  or  nlivlbar 
aTorag*  compoaltton  waa  msuiqwI  for  tlietn.  We 
hare  no  compariaoii  of  Ibe  crups  on  tlio  tereml  (fc- 
tioiu  aa  to  tlit^  pruporiiDn  o(  water  Uici;  contnlncd 
when  wd^ed.  .iboTii  all,  wc  h.-kvn  no  pmnf  of  Iho 
iinlform  ijiibIIij'  of  tbe  Imi'l,  a[i<l  uu  hiioirk-il^^v  of  it« 
itAiural  capaotty.  a«  BHitlifr  uTitimiiunMl  pluu  nor 
duplicate  iiLaiiuriDgs  weic  cmployeil. 

Under  tbpw  elrciimilnncrs,  tt  U  cTldPTit  tbal  uo 
fMM  wefBht  can  bo  ffintt  10  aninll  dlS«mice8  o( 
ylatd,  or  to  single  retults.  On  ibv  other  ham),  m 
I«aull  •rhk-h  It  rvpe«ted  year  ultcr  ve«r.  or  nblch  U 
Teiy  tulking  in  anount,  mxj  anrvc  u  the  ba«ia  of  at 
■rati  tenlatlve  roncliialobk 


Taking  first  l.lie  rc*nlU  on  ninngnlil*,  we  find,  llial. 
In  eit-rj  rii»e,  tlii-  mmiurinj:  witb  i>ut<OD*e«i]-iu«l 
ma  follonnl  by  n  larger  crop  ibon  nai  that  wlili 
corn-meal;  (iirtlir.i,  that  In  every  caw  tbc  rortlliifra 
■■Qiilvaknl  to  tlie  cutionseeil-inMl  w«n)  fonowad  hy 
a  larger  crop  than  were  tlioae  nqiiiTaleot  tu  Ui«  eom- 
nieal  ;  finally,  llmt  in  c»ery  caae  but  one  (IfiSl  — 
Plniii  2  and  4)  thecaniiDprclaJfor11lltcr!>  wrre  follownl 
1)y  a  horlcr  crop  ilioji  wai  ibo  KirT««{iondlng  auible- 
mmurc. 

Takins  nuxi  ibc  barley,  anil  taking  the  Oguren  a* 
they  atond,  In  three  ca*«  oatot  tour  the  mainiHiiit 
wiUi  cottonsi^i^-ineal  was  foUowod  by  a  larxer  yieU, 
both  ol  grain  and  of  total  crop.  Iban  wm  that  witli 
cora-meaL 

tn  thnte  eaiH  out  of  four  the  grain,  and  In  avary 
COM  Uie  total  crop,  wera  Kreatar  after  lti«  fertOlura 
equivalent  lo  lh«  cot(aMMd-ni«al  than  after  tbme 
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nqulTal«nc  to  the  corn-tneaJ.  In  Tour  cues  out  of 
«lKbt  tli«  fertiliurs  ixitf  fuUotrrd  by  »  hcorfer  i^mp 
tlisn  waa  Uic  itAble-nisiiiiriT.  Many  »t  thn  dlfl^r- 
cnce>,  how(!rcr,  uw  conipaTntlvl;  iinull. 

In  tUo  wlifM  cxpcrlrufiiti  th«  cvm-uiva]  mumre 
proiad  anpi'tior  lo  ihe  cottoii»«l  mntinrc  hi  orery 
OM  aa  regards  gnln,  and  In  tlirnc  out  ■>(  (our  caaei 
«  KgkniD  lota]  ylalil.  Tb»  tnrtillivi*  «<iuiviii(^iit  to 
tb*  cotton ■(■ml-m«kl  praveil  nuperiur  to  tIioti>  cquiva- 
leut  to  tliF  cor[i-uii!al  iu  Ihrvp  ena  out  of  fouriu  m- 
gards  gruiii,  nud  Iti  ever;  cue  a*  n:s»rili  toU)  ;lcM. 
The  (ertlllMn  mirpatird  tlici  corn-«poniliiie  Rtable- 
manuro  [n  iii^i'«ii  cii»r.»  uiit  of  eijtltl  rh  n-^nlii  lolal 
yield,  wbile  m  rvgardi  gtt.\a  tlio  proportion  l«  four 
to  (our. 

Some  of  th««i  mulU  arr  quite  difTprvnt  from  lliOM 
which  we  *haul<t  liavo  expects.  ('otioti«eciI-ni«Kl  u( 
good  quftllly  conutlns  uu>i«  Ihxa  two  anil  a  quarter 
tiniM  B>  muck  nitrOHSn.  four  and  m  bait  tlmei  u 
Bitmb  phosphoric  odd.  and  four  ilnim  a*  niiirh  pol- 
Mh,  as  eom-meal,  aud  conHRijuaotly  Ihe  uiaiiurc 
nada  (roni  ihn  former  In  thf*«  expcrlmeiiis  inuiC 
han  been  uinch  the  ricliei.  Tile  greater  tirnwih  of 
the  mangold*  mi  Uie  cotU>n»enl*«;ttoni  accord*  with 
Ihls  tact,  while  the  xttll  jn^MLtir  efl«ct  of  Ui«  commur-' 
ci»l  fenitlmr*  comuipondB  with  Ilielr  (;rfalcr  lolu- 
bility  Bud  couMquent  proiiiplt-r  action.  Wiih  the 
barley  and  wbeat,  tlioae  rciults  ore  tar  leia  markeil. 
With  the  barley,  they  are  moitly  the  tame  <u  kjitd, 
\V1  til  Ihft  wheat,  coltan»e»l-tii»al  was  cicelied  by  toni- 
iDi*a1  iU  a  iiianuro-producer,  while  otherwise  the  re- 
nulls  were  in  th«  main  the  same  u  with  the  other 
«r»pii. 

A  ninre  can>fnl  exnmhiatloii.  however,  ihowi  timt 
the  dillerpnee*,  holh  in  lo  barley  nnd  wheat,  arc  too 
■mull  to  be  of  rcry  much  ligninennre.  Thn  k"*"'**! 
dlllrrcncx  o(  yield  of  Rrahi  belwe^n  tb«  corn-uieal 
nud  cottooMed  sections  was,  in  ibe  cane  of  barley, 
two  huudred  and  tlilrtj'  pouiids  per  Bcr«.  equal  to 
about  five  buiheli.  nnd.  In  the  enie  of  wheat,  a  hiin- 
drwil  and  niiryn-lghi  poiindu  per  acre,  cquiil  to  l<?is 
than  three  bushel*.  The  dinereiice*  In  ihe  total 
yield  (gruin  and  straw)  are  tcrmpunilingiy  imall. 
It  I*  certainly  queitlonable,  wlielhi-r  thnic  dlfltrre rices 
are  not  Icui  than  the  errori  of  experiment;  iind  the 
only  lafe  conclusion  which  we  can  draw  ia.  that  tlie 
yield  WU3  not  greatly  diffi^mtii  in  the  two  caae*. 

The  commercial  fertllixcM  nhowcd  b"*!''''  dlfter- 
«Bc«ii;tha  richer  manuring,  cr>nlainln|[tlieeiin!TAleiit 
of  tli«  cottonseml-meal.  i>eiivr»lly  proving  decidedly 
superior,  pHrtlciiIarly  a«  rr^ardt  (lie  total  yield,  the 
grain  being  not  «>  much  atlecled. 

A«  compared  with  th«  Ktable-mnnurvi.  the  ferl)1lM-n 
show  hnit  a  slijthiiy  larRcr  yield  of  wheal.  The  barley, 
It  must  be  remembered,  receiird  no  manure  orfer- 
t]ti(«ra  directly,  except  a  light  top-drcBiIng  of  nitrate 
ot  loda  on  acctlon  3,  but  only  the  drrippluR*  of  tha 
•lieop  fed  oil  iiin  mangi'tds  of  th«  preceding  .venr. 

It  is  lint  the  piir^wtt?  of  tliit  article  lo  IheuHie  ai  to 
lh«  rea>oD«  of  the  results  obtained  in  these  experi- 
mcnla,  and  (iieh  theorlxliig  would  brt  prcmalnrn  at 
prf*(int.  One  thing  la  (bown  very  plainly  by  them, 
however;  ate,!  that  b,  that,  in  ull  dUcuMion  vdneUuida 


and  *;«t«tns  of  fertlllxInB  th*  Doll,  two  aspocU  ol  the 
igiMVtlon  iiiii-t  Iw  deariy  dintliigubhvd.  Ve  raay  i*- 
gard  inanun;^  either  la  direct  noureea  of  food  to  tho 
plant,  or  us  means  uf  enriching  the  soil,  and  occord- 
itialy  dlillngulsh  heiwecn  tlM  Immediate  retumi 
which  (bey  yield,  nnd  their  Talaa  a«  an  biToctmvat. 
In  these  experiment*  thure  caD  be  Itu  doubt  that  the 
cottonseed  SL'ciions  recciv«l  mure  plant-food  than 
the  com-ineal  iwctioni  In  every  case,  ami  we  bavc  no 
renxon  to  anppni^  tlial  this  plant-food  would  not  atl 
become  avsillable  at  Mine  time;  b<it  the  immediaia 
returns  were  not  olnayn  greater.  In  llie  compara- 
tively short  time  during'  which  the  experimenla  have 
been  in  prngn'st.  It  had  bnen  tbo  Immedlale  Tahic  ot 
the  maiinresandfertllicen  used  which  has  manlt««(«d 

ItMlf. 

Wliether.  nftera  nuinbcr  of  year*,  th«  richer  manur- 
ing will  not  »how  better  rc«ult«  on  Ihe  grain-plots,  la 
n  qnenKoii  which,  a  priori,  would  receive  an  afflrnia- 
tive  ansuer:  and  the  testimony  of  ezperluient  on  this 
l>ohit  will  Im-  awaited  with  iMlereat. 

B.  r.  AiiwBr. 


TUB  AMKRWAS    FISH-CULTURAL   AS- 
SOCIATION. 

The  aniiUAl  meeting  of  thU  a-socialiun  was  held 
in  the  Iccttirw-room  of  the  National  inmetim  at  Wash- 
ington, OD  May  i:t,  14.  and  \ti.  I'remdent  Benkard 
made  an  addreM  of  welcome,  and  hrlfOy  reviewed 
iJie  work  of  the  Kxiociailou  for  the  jnisl  year. 

^[nny  papiTi  wore  read,  and  tlii?  attendance  was 
good  ttiroughont.  Mr.  F.  hiather  gnve  an  account 
of  llie  hatching-work  at  Cold  Sprliitt  Harbor,  itatlng 
that  Ihe  eggi  of  the  toin-cod  had  been  BUCce«sfuUy 
batched  tliere  this  spring. 

Prof.  H,  3.  lilco  related  hln  oxpcrlinenta  with  varl- 
Otis  suh«tHuci>s  uted  to  dotroy  the  Sftprolognla.  the 
fungtut  which  attacks  fishes  in  aquaria.  The  most 
lucccnful  rosulta  were  obtained  by  the  tue  of  a  bath 
of  ciHBmon  aalt,  PIxhcs  whir.h  were  badly  Infested 
with  the  fungus,  after  Immenilon  In  a  moderately  di- 
luted solution  of  salt  and  water  for  a.  injiiiilt^  or  so, 
after  a  while  had  the  adherent  lilm  of  f  unii^iB  loos- 
ened in  large  ftakea.  Thla  method.  If  applied  in  time, 
would  prove  effectual,  if  one  were  afw^rwanls  careful 
not  to  introduce  into  the  nquarium  orKaiilc  material 
which  would  decompose,  and  aTTunl  a  nidus  for  the 
nourishment  and  multiplication  ot  this  p«t  from  ila 
spores. 

Ur.  t..  Stone  read  a  paper  on  tbeaniflciftl  propaga- 
tion of  salmon  In  the  Columbia-River  baun.  taking 
the  gMiiTid  that  It  tvaa  pnibflbly  now  too  1at«  to  be- 
gin propiieating  these  Kshes  In  some  of  tlie  most  it«- 
pleled  branches  of  the  Columbia. 

Mr.  C.  O.  Atkins  gave  some  important  dHtar«spec(> 
Ing  the  rate  of  growth,  and  facts  regarding  the  bablta 
ot  land-locked  salmoa.  In  ruply  lo  question*  by  Mr. 
O.  B.  Goode,  the  speaker  thought  that  the  land- 
locked Mimon  did  not  bybrldiie  with  tiie  common 
salmon  under  naliiml  conditions;  nor  did  be  think 
that  there  was  evidence  at  preient  to  prove  tliat  tile 
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Isiiil-lockcd  lalBiin  had  tleicetideil  from  tk«  »ea- 
utmoii,  tliouith  tii«  latter  wax  probnbl;  the  «ic«*u>r 
of  \h«  runner. 

Dr.  fV.  M.  Hainan,  lit  lli^  (Viuaocliciic  sboll-ll»b- 
eric*  commiMioii,  icsve  an  iiil«rFiiliDg  ni.'cuiiiit  ••(  Ihe 
gniBC  work  ill  progm*  in  exieiidiat;  the  an-a  of  ihe 
oysur-btnli  iu  tbe  waMr*  of  Cnnncctlnut  by  cowing 
*li«ll>,  logether  trltti  n  umiill  prnporiioii  of  IIt*  ojaiera, 
oTtErtlMboiloni,  In  vni^rauutbeforoproductiTe.  The 
•tatUUca  preaeuted  b;  the  auUior  iliowvd  Ibat  thl« 
Indaait;  liad  devuloped  wlihin  ■  very  ihort  period  to 
amulng  propoKloni  In  bU  auc^  malolr  lbr>^u)Cb  the 
anll^tened  admiiilatralion  at  the  coiuuiiMloners,  and 
the  enactment  of  soml  ptol«clire  Uwi  by  tbe  slate 
lagltlature.  Thn  ipnalccir  aiao  gave  a  tjiiopilt  of  the 
lawa  rttgulatlnc  Uie  owiiertbtp  ot  tbe  be>U,  nhich 
be  lalil  were  workiug  adiulrably,  and  concluded  bj 
Mjlrig  that  tlie  woral  tfinaiiiea  of  the  oysii-r  in  his 
BlalH  were  the  ttar-Sihct  and  human  p(Mu-h«ri>,  being 
undecided  In  hi*  own  mind  which  of  tbe  two  m* 
the  woran.  Step»  w«r»  bcin^  taken  to  have  all  the 
ttar-fStbi-H  which  are  dredgad  deiiroyed. 

Lieut.  Prnnrli  Wlnilow,  C.S.N. ,  rand  a  longp^por 
ou  t}ic  pmi^ni  conititloii  aod  future  pruHpecU  uf  the 
a;«ler-[iidu>lr7,  in  which  be  ihowisl  Ihkl  tbe  beds  of 
Virginia  atid  Maryland  were  being  depleted  by  exce*- 
•ive  drodglng,  uid  commondvd  raparatlvo  meMunc, 
■uch  a«  were  in  Rncceseful  operation  In  the  waien  of 
ConiiPCilcut.  HiB  jiaper  was  itluiimt^d  by  a  large 
kiid  iiui'uriant  lerita  of  charts,  upon  which  were 
niapjied  almcut  ali  of  the  oyster-bed*  of  the  (uul«ril 
coait  of  till!  United  Slate*,  Rhowiiijt  tiie  deplli  of 
wnipr  III  which  the  bviU  lie,  ami,  U  far  aspotisible, 
their  pruseui  cuudiiiuu. 

Mr.  G.  Brown  Guode  prc*ciittd  a  pnpcr  on  the 
oyaier-lndiutry  of  the  world,  which  Ik  healed  chiefly 
In  the  United  Slates  and  Fraiice<.  Grvai  Brllain  baa 
attll  a  few  natural  beds  n^inuining,  and  a  tiamiwr 
of  well-conducted  cutnbiUhnii'nta  for  oyitnr-ciilturc, 
Cnoada,  Holland,  Italy,  ticrinany,  Itpl|t'"in,  Spain, 
Poniittal,  Denmark,  Norway,  and  Kuiuiia  have  also 
oyMei^iudustries,  which  are  comp.iralivoly  insisuifi- 
cant,  and,  In  the  cok  of  the  la*t  two  couoirle*,  hardly 
wiirlbj  of  conelderallon  In  a  utarUIJcal  ftalenietit. 

R«eenl  andaccurtktettatitUcaare  lacking-,  except  iu 
two  or  three  tniucce*.  A  brief  review  by  countries, 
in  the  order  of  their  fmporUnee,  wu  presented.  Th« 
oynler-indiielry  of  th«  United  Slainii  was  shown  to 
employ  53,6Ci&  petMDi,  and  to  yield  S3.  IfiS.STO  bushels, 
wurih  «30,iaS,S8S;  and  that  of  France.  In  18SI.  em- 
ployed iS,iA\  pcnon*,  producing  nysten  Taiiind  at 
tS.'IM,:^;  iho  Induatry  of  Great  Britain  yi<'lded  a 
product  valued  at  from  IwulofourtuililouBuf  pounds 
(terltng;  Ilotland  win  shown  to  have  it  coiisiilemhit 
Industry  in  the  pnivlncc  of  Zrninnd,  and  to  have  pro- 
duced native  and  cuttiv.'Ued  nytten  U'  the  v.tiue  i>t 
tSOI'.OOO;  Oenoany  lias  au  industry  on  tbe  Schleswig 
coast  Talu«d  at  about  (40,000;  while  the  products  of 
Other  RuTDpcan  couniric*  mentioned  ww  too  Inslg- 
nltlcaoi  to  deserve  a  pl»c«  Iu  Mils  brief  ahairaci.  Au 
Mtimsie  of  the  total  product  of  Ibe  world  was  pre- 
MDled  H  follow*,  the  figures  being  given  in  the  num- 
ber of  Individual  oysters  producol :  — 


Coanli'i™. 


Uniwd  SlalH  ■ 

C^iuda  ......... 

Toul  for  Notib  .Imtrlca 

Fnmti 

UnwBrlulo     ...... 

llolLud.    ...         .    ,    .    . 

lUir 

Qtmimy  ,,.---,,, 
Uelolam  >  ,  •  t  ■  •  •  1 
epsTfi     ......... 

pii>nu(al 

llt-DlnBrlC   ■•,•*■>, 

ttuttia   . 

Ksrwsjr . 

Tocal  tur  Kv^e  .   •   . 


Xe.efejMMi. 


a.vM.en 


Ktn^diMjm 


l,«N,nMM 


aatLOM 
summ 

UOWs 


vnjnojm 


Tbe  oyster-industry  is  rapidly  paating  from  lh» 
hands  of  the  Asberincn  Into  llioao  of  oyster-cultur- 
Ist*.  The  oyaicT,  being  eedeaUry  except  for  a  few 
iUy«  In  the  earliest  stages  of  lis  existence,  ti  easily 
exterminated  in  any  giren  looaKly:  since,  alUiougfa 
It  may  not  be  possii>!c  for  Iho  fithcrinen  to  ntke  up 
from  the  bottom  erory  IndlTlitual,  whoteaaU  moUrada 
of  capture  soon  retiilt  Iu  covering  up,  or  oiberwiio  I 
destroying,  the  oyster  luanka  or  reefs,  as  tbe  commti*  J 
nities  of  oysier*  are  tcchiilcalty  termed.  The  malK  ] 
dlSerciicc  Ixitween  the  oysler-iiiilustry  of  Amortcft 
and  that  of  Europe  lies  iu  the  fact,  that  in  l^uropo 
the  iiatii-e  bed*  bare  long  since  been  practically  de- 
stroyed, perhaps  not  more  than  alx  or  wen  per  cent 
ot  the  oysurs  of  Kiiropc  psMinfffrom  the  native  bed* 
directly  Into  the  bands  of  the  cousumur.  It  It  prDb> 
Able  that  sixty  to  seventy-lire  per  cent  are  reared 
from  the  seed  In  artiflclal  parks,  the  renialnder  hat- 
ing been  laid  down  (or  a  time  to  IncraaM)  in  stie 
and  flavor  in  shoal  waleti  along  the  coaita.  Id  Ihe 
I'nited  t>tates,  on  theoiber  hand,  from  thirty  to  forty 
j>er  cent  are  c.-irried  from  the  native  beds  directly  to 
market.  The  nyjicr-Ilshery  Is  everywhere  carried  on 
in  the  most  reckless  inaniiur;  and  In  all  dinictiottf 
oyster-grounds  are  becoming  deterlormted, and  in  *om»  J 
cases  linvc  been  entirely  destroyed.  It  Ptnaln*  to  b« 
seen  whether  ih«  Kovemnieiits  of  iha  Stale*  will  rejc-  ' 
ulale  tbe  oysler-Dsbery  before  it  Is  too  late,  or  will 
permit  the  deslniction  of  these  vast  reeervoic*  of  food. 
At  present  the  oyster  la  one  of  tli«  cheapeet  artlelea 
of  dieilnthoUnlteilStiiiea;  while  iu  EiiglaiMl,  aa  bat 
been  well  said,  an  oyster  is  usually  worlb  as  much  as, 
ur  more  tlian,  a  new-laid  egg.  It  can  hardly  l>e  es- 
pected  that  tlie  price  of  AmcHcan  oyste-ra  wUI  alway* 
remain  so  low;  but,  laklnft  Into  oootliletMloD  th* 
great  wealth  of  tlie  natural  beds  along  the  entire  At- 
lantic coast,  it  M«iD*  certain  that  a  moderate  amount 
of  protection  will  keep  (be  price  of  secd-oyatars  tar 
below  Kiiropean  rnies,  and  that  the  ImmaiiM  atrMdiaa 
of  htibmi'rged  latiil  especially  suited  for  oyster-ilhli^ 
Ing  may  be  uliliseil.  and  nude  to  produce  aii  abuadaat 
harvest  at  much  Icai  cost  than  that  which  aocaai|M- 
ttlaa  the  compUeaicd  system  of  culuir*  in  Franoe  and 
Holland. 

Ur.  J.  A.  Bydec  thought   that  purely  artlSelal 
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methodi,  Appll«[|  to  ilie  piopiCfttloB  of  Uw  oyaler, 
n«re  not  u  uiipromlilnx  u  tome  awnwd  U»  KippCM. 
TLis  much,  at  Ic-wi,  wm  «erutn,  — that  •  ibnpte 
uicttliwl  of  ponfliiln^  tile  fry  to  iw  to  prcTcnl  Its 
uicape  fmni  iianUt!)'  Innd-Ioekttl  w>i«ra  wm  practi- 
cable, anrt  irould  daubt1a«*  be  fuuiKl  lo  be  a  vii1u>b)e 
•III  lu  oytlrr-cultiim  In  tlie  futuir. 

Mr.  G«orgc  S.  Pajii'  rcul  a  papor  on  ihn  niccou 
with  whicb  certain  lake*  Id  MaJrie  hul  been  itockvd 
with  black  baM  Irom  Ath  wltcii  [roin  New  Vork, 

A  jispep  WM  then  raad  by  Col.  11.  McDonald  on  t>Mi 
iMtural  cauiea  inllu«iic]|]g  tbo  movraientaof  B«bM; 
Ibe  author  ivmarklns.  Iha'  In  aquaoultura,  a*  In  agri- 
culture, a  iiiiiuber  o(  cood.tiuiiH  ui-cusarll;  ouocur  In 
dctsrmiuiug  pfodiiclfon.  Many  of  ttia  condition*  are 
capable  of  heXag  modiDeil  hj  m»n'i  agency.  Ilia  In- 
Hmciicv  in  det«miiiilii£  incrcaacd  proiluclion,  *ilber 
ou  the  land  or  in  the  tntor.  Is  nieMUtviI  by  ih«  in- 
crease En  average  production,  wUfdi  he  may  eflcci  by 
nUKJifylng  fsvombly  the  natural  condition*  which  «M 
under  bl*  coutrul. 

Tiic  moat  important  oondition  detumioing  tlie 
flueiiiaiioiii  In  th«  ag^rt^Ie  number  of  flab  tak«n 
j«ar  by  year  l«  the  temparatnro  ot  the  nwdlnm  In 
which  thny  live.  In  the  caM  of  the  ahad  (Alota  lapi- 
di«*lnia),  the  Mudy  of  recont*  ot  wM^r-tcmpcratnrc 
would  »o«in  to  Indicate  that  It  i«  evnr  moving.  In 
ll*  onlln.-iry  mlKrntioni,  lotrardo  a  tRinpentiiire  o(  60". 
Aieumlns  this  to  be  tnio,  we  should  expect  in  an 
nrra  like  the  CbcMpeake,  limited  ami  bounded  ana- 
Tifil  by  a  wall  ot  low  lempemturc,  always  to  find  the 
•liad  in  thai  portion  of  thU  area  which  appraxinuted 
non  ni^arly  w  (KP.  To  trace  Ui<  shad  Ui  their  ml- 
grailoDi.  It  I*  only  necesNuy  to  dcterraln*  the  ihltu 
Ing  of  thb  area  of  ooosenlal  irnnptnttnre  nndar  Ui« 
Influence  nf  the  icatoni.  Our  temperature  reoocds 
tor  INJI,  1SS2,  and  l!«3,  indicate,  that,  for  the  winter 
months,  the  arra  of  maximum  tcmpnratore  U  not  In 
the  river*,  nor  In  the  bay,  but  on  the  ocean  plate«u 
outaldc.  nidoniting  from  the  capM  of  the  Chesapeake 
to  the  Delaware  BrrAkwater,  TUo  preeumptlon, 
thnreturx!.  U,  that  the  achooU  of  »had  bclong^lnff  both 
to  the  CliuapeAhe  and  the  Delaware  havR  their  com- 
mon winter  qnancr*  on  ihl»  pUt«au.  \Vhen,  under 
the  Influence  of  thn  afiraDciiix  leaaous,  the  water* 
of  the  Cheiapcake  and  the  Delaware  bnya  brnome 
warmer  than  Ihoia  of  thii  plalr^ii,  the  mlKratioti 
Into  eobtlnental  waters  begins.  The  proportion  of 
the  run  that  will  be  directed  »  the  Delaware  or 
to  the  Chcaaprnke  will  be  determined  at  thU  e*rly 
period.  It  tin-  water  at  the  northern  end  of  Ihi* 
area  warm*  up  more  rnpldly  than  at  the  lonthern. 
then  lui  undue  proportion  of  the  iihnd  will  he  thrown 
into  the  Delaware.  Ou  the  other  hand,  cold  waters 
cc«niii|t  down  the  Delaware  may  etfcet  tlie  contrary 
■noronienl.  and  throw  the  school*  n1ino4i  enllrel;  into 
the  Cheiapeakc;  lhu«  leailinp  to  a  partial  or  total 
tatlore  of  the  »had-fiBheriei  of  the  Delaware  for  the 
leiuon. 

Wlieu  the  KfaooU  of  ahaid  have  enteeed  tlie  CbeM- 
peake,  their  dUtributlon  to  the  riven  will  be  deter- 
mined In  the  fame  way  by  temperature  Inllaenee*. 
It  the  M«*on  Li  bacltwan),  to  a*  to  keep  down  the 


t«nipeTalnr«  vt  (be  lannr  rivers  whkh  riae  In 
the  noiMtaina,  then  Uw  run  ot  ilud  will  be  nulnl; 
Into  the  shorter  trlbuUriei  uf  Uie  bay.  which  have 
their  rUe  In  the  tM«-watcr  belt.  and.  ot  cunrie.  »re 
warmer  at  Hals  aeaton  than  the  main  rlvere.  Agoiu: 
warm  rain*  at  the  besinniiif  ot  the  (Uhlns-teMoii. 
and  the  abtence  ot  mow  In  the  iiiountKln',  will 
determlnn  the  Inalu  movement  ot  the  >hsd  int»  the 
Inncer  rivers  ot  the  b««ln;  and  If,  when  the  ichools 
enter  the  otuariei  ot  these  rivet*.  Ihey  enconnter 
a  tempcratnm  eonslderably  higher  Ifaaii  that  in  the 
bay  Ittelf,  the  Riovomenl  np  the  river  will  be  tumul- 
tuous, the  schools  of  shatl  and  berrlns  <^1  entering 
and  ascending  at  onee.  prodnctng  *.  glut  In  the  flshcr- 
l«e.  such  at  we  ■ometlme*  bare  recorded. 

We  see.  tlieretore.  In  the  llnht  ot  tbc*e  tacts,  that 
we  may  have  ■  sacceutnt  DthlnK-se*«on  on  the  Dela- 
ware, Mcompanled  by  a  total  or  panial  failure  In  the 
Cheaapcalm  area,  and  rice  tuna ;  and,  eoii*ldeTln|t 
tbe  Cheeapeake  area  alon^  we  may  have  a  very  anc- 
MMful  fishery  in  the  agKregale,  y«t  accompanied  by 
partial  or  total  failures  hi  parilenlar  stream*,  under 
tbe  Influence  of  tempernturD  eoriilitlons.  It  stMI*tIe* 
of  the  ihad-llBherte*  are  to  tunilsb  a  neMMra  of 
iDcreaae  or  decreaae.  they  must  include  Uic  aggncnie 
caMcli  of  the  Chnupnake  and  Delaware  River,  and.  In- 
dtMid,  ot  rivers  mnch  farther  to  the  aortfa.  Slallulca 
iMwad  upon  a  uomparlaon  ot  the  cat^li  In  the  «ame 
rirer,  tn  itiffereiit  *ea»on«,  are  ot  no  vaino  a*  aerrtng 
to  give  n  meaautv  of  the  remit*  of  artiltclat  propo- 
gallon. 

That  the  agii;regate  production  of  the  shod-fiiherlee 
of  tlie  Ailaulic  coMt  i*  on  tlie  increaM,  ts  shown  by 
the  fact,  that.  In  the  face  ot  an  evet^lnei«a«inx  de- 
mand, price*  have  not  only  bevn  held  at  what  they 
were  in  1870.  but  have  been  sensibly  n>dn««d. 

Mr.  .1.  A,  Ityder  made  a  commuulcatlon  upon  tome 
ol  the  forces  which  limit  or  determine  the  survival 
of  fl*h  Mnbryea,  temarkJnic  that  dltterrnt  speeiea  of 
ftabet  differed  very  widely  En  respect  to  the  number 
of  ora  produced  by  a  single  female  during  one  ■eaton. 
After  a  comparison  of  the  habits  ot  the  dilTereut 
forms,  and  after  some  attention  had  been  twstowed 
U|ii>ii  the  contrivances  intended  for  the  protection  of 
theeggsand  young  which  are  developed  by  the  parent 
Ihshe*  of  cert«in  apeclo»,  as  well  as  the  protective 
adaptation*  developed  by  different  ora,  the  speaker 
IumI  conclnded  that  the  numtwrof  survivals  ont  of 
any  given  brood  of  egipi  wa»  dependent  upon  tlw 
ainnunt  of  su<-h  naiuml  protection  afforded  them; 
thai  such  .1  pn<le<rtive  influents  likewise  tended  to 
dtminish  the  nniulier  of  ora  produced  by  »  speclM 
during  a  single  seawin  Juit  tn  proportion  on  such 
natural  protecIlTe  a)ieiici««  were  most  effficlnal.  This 
Tiew  the  epeaker  thought  wai  strongly  «u]>porlod  by 
wliat  is  known  ot  such  ipeclei  to  cnminil  their  ettK* 
to  the  mercy  of  the  environment,  as  In  the  csie  of 
cod.  with  its  two  to  nine  mlillona  of  ems  left  to  6oat 
aiiil  hatch  on  tlie  surface  of  tbe  ocean;  In  which  C4uie 
a  very  small  percentage  of  germs  ever  reacli  adult 
^e,  wbeteos  every  otic  of  the  sfi  tn  twenty-five  eggs 
of  a  viviparous  or  neit-bulldlnc  species  growist  least 
laxfo  enough  to  begiu  the  struggle  for  existence  w^tJb. 


T2-2 


SCIENCE. 


[Vol.  UL,  No.  71. 


Uie  enrironttieiit.  under  c!ivuiii«U»cci  a  hundred- 
fold morn  faromble  lo  thnlr  xirvival  Ihon  the  ]roung 
of  k  toullj  unprotecivd  (oriu,  or  one  only  pnrilailly 
IxnUctad  [roin  InimwItaW  dMirtictiixi  by  ^he  buoy- 
aaoy  til  ll*  gMnts  or  o>-a. 

^M  lutunl  [InitUiioRs  oT  the  Mppl;  aitd  propel 
hted*  of  food  vcrc  bIko  altiidod  to,  nnd  Miiiia  of  tlin 
«*rljr  linpwt«ctlan«  of  tttli  cnnbryoa  poiiil«d  out,  aoiue 
timing  an  inipHrforali!  OMOplugtu  at  llie  linia  o( 
batching',  w  tlinl  nt  lliit  tlmt  llMy  cannot  uUcc  land. 
Tfae  rclatiTc  «r*ngtti  of  tba  ambryo*  of  dlfffirsnt 
qwclM  at  lb*  time  of  ItftvinK  tb«  an;  ma  abo  sliown 
to  be  dlaBhnlUr  In  Uie  casn  of  tt»oM  ip«c{«(  irliicli  Ju 
DOl  proiMl  tbeir  broods;  and  II  n-u  lugc^Ued  tbut 
audi  absence  or  prnMnco  nf  emliryonlc  vigor  might 
tinvi?  an  influfrncii  In  dimlnUliititC  or  Increaalnu  the 
■■hani^M  (>r  fiii'vital. 

Tliv  puliiti  however,  whk'h  the  ipcskrr  wUhed 
«>|tMiallf  to  InsUt  upon,  wa<,  that,  othnr  Ihlngi  being 
«qiul.  It  wai  prohabi}'  true  lliul  thti  nutabor  of  *iit- 
tItbI*  out  of  a  brood  of  et;i,'f  aloud  in  nearly  m 
inven«  proportion  lo  the  nuinbGr  iit  gernia  actually 
]irod»ced,  and  that  naiuraJ  or  aduptlvi^  protccrlpr 
ageaciH  tended  to  dlmlnUh  t1i«  fecundity  of  a 
spMl«4,JiiM  a»a  want  of  »iicb  pmti'Clivc MiduwmenU 
tnidod  to  iiicnaM  rertllily  In  order,  apparently,  to 
«oiup«Hml«  for  tli«  trholcHile  deiiructlon  of  nuc.h 
gmni  during  iheir  cnrly  and  crlllcnl  «Uti«:i  of  d«val- 
opnirnt.  , 

Dr.  TlieodorcUilJ,  I'Unuiiouliug  upon  Mr.  Rydi-r'i 
r«u)iirk«,  tald  that  the  fnirU  juit  m|iorled  jiTorded  a 
broadinductivehiuiifoTlhndocirlnn,  tlinl.  In  propor- 
tton  B.I  the  egg*  o(  a  jipi>cti-s  of  ll»!i  were  pniteetwl  by 
tlie  pnn^nt*,  Jniit  In  that  propurtlnu  were  the  chancpa 
ol  siinivnl  of  tbe  individunl  jroiini;  increased,  and 
the  number  of  e^gi  correspondingly  dimlnuheil.  Tb« 
spejiker  tliouglit  ihal  tl  wnii  not  tc^neratly  iinder«loud 
that  many  flaU<'«  wr^i  in  Iht  h:ibit  of  earlu;;  more  ur 
loM  for  Ui«ir  juun|{,  iuij  ihat  this  ignorance  wax  dun 
lo  Ihe  fuct  Ihat  very  (ow  o(  tbe  well-known  lliihea  of 
Eurujie  hnd  itieh  Imblli;  niid  our  pojiiilar  wr1l«rN.  wliu 
draw  no  la^nly  from  Kuropeau  ]iterslur«  upon  such 
tobjMU,  failed  tOM'P'^^i^'^  how  frvi)  uently  such  wna 
lfaecaa«  witb  our  native  forms.  Citing  the  case  of 
certain  marine  cal-Hahe*  wlileh  hatch  their  younK  [n 
the  month,  l>i'j>litet  »iJion>  wblcli  taxry  their  ova  upon 
proceuH  on  (be  abdomen,  the  speaker  desired  espD- 
clally  to  call  attetition  lo  tlie  fact  (but  alxiiit  two- 
tbirdl  of  the  sharks  and  rays,  or  cUamoliraiicb*,  wnn 
vlTlpaiou*;  tba  young  nndvrEoinii  tlieir  pnibryuuic 
doTclnpinent  within  the  body  of  tlie  pnrenl, 

Mr,  E.  <;.  ItlsickFord  of  New  York  read  a  papsn- 
enlitleil  '  Is  legislation  noceuary  for  th«  prol«ctiati 
oj  theoecBn-fl>lii>rl«a?'  Jadglng  from  b!«  own  e*- 
txirlenen  and  ob*><rvalioii  for  niuiiy  years  pasl  as  n 
d«akr.  be  would  hesitate  regardlnfc  ibc  espeilicncy  of 
kgislalive  interference  with  thooci-an-tlshejle^ ;  which 
opinion  lie  liliisiraii'd  hy  stalltlics,  and  touctudcd 
by  saying  th»l  probably  the  only  Tuhery- products  nf 
which  the  tnpply  had  been  pprueptibly  dimlnlshi^d 
by  over^sliing.  duriiiK  the  last  fittnnii  yoar*,  were  Uie 
alriped  bus,  or  rnck'nah,  and  llie  lobst^'r, 

Mr.  Josapb  WlUcox  i^an  an  account  of  hJa  obser- 


ralions  upu[i  the  spoiiRe  fauna  and  fisheries  of  llse 
sbnlluw  waters  of  tbe  west  (yiaul  uf  norlda,  RMnfaoi 
T;impn  liny.  ,\)>aiit  thirty  tpcciea  o(  Bbroua,  cal- 
camous,  and  sllicRniu  spongrs  were  txillected  by  hlni 
in  lliis  re^lou ;  and  lie  »ii)£Ki-ited,  that,  ta  view  of  (lie 
tact  that  flsliing  for  llie  valuable  BbcMM  or  ccratose 
sponges  of  cimimcrce  was  bocomlng  leas  r«Biiiuera. 
11ti>,  steps  onxht  lo  be  taken  to  nrli6cially  propagat* 
tucb  forma  as  weruof  «conon>lcal  value. 

Prof.  W.  O.  Atwatcr  of  MIdilletuwn,  Conn.,  gave  a 
very  interesting  ritnuii/  of  his  invealljcatlona  Upon 
tliA  subject  ot  th>>  chamlca!  composition  and  tiutil- 
live  value  nt  Ani«ricaii  food-tlabe*  and  InvertdiraM*. 
These  invcstintloM  were  direcieil  to  thti  deicrmina- 
lion  of  the  percentage*  of  proteids.  carhohyil rates, 
wat«r,  and  rp-fuBe,  contained  tn  (Icsh-foods  of  dlllfrvni 
kind) :  the  results  went  carefully  tabiilaied,  and  afford 
impi'ruuit  data  for  tbe  de(«muiattoa  of  Uw  f  Jartre 
vnliipsof  illffemnt  flsliea  and  molluskt  *»  comparad 
wlih  oilier  nx-aia.  tioine  of  the  results  arrived  atare 
•liiite  reiiiurkable :  fur  oxample,  a  hundrod  pounds  of 
oysters  were  found  to  contain  very  little  inor*  proleine 
than  the  same  wnlghl  of  milk,  when  Ihe  wasM  (Ibai 
Is,  the  shell*)  of  the  oy*t«n  waa  cotnldereJ  iu  (he 
aualytis.  Wheu  the  edible  pitrtlon  alone  was  ani- 
lyxed.  the  nutrient  matters  conlainwl  In  the  oyster 
were  found  nearly  in  the  same  i|uaatity  aa  In  wxUhh 
from  which  the  bent  nnd  rntnils  bad  been  removed. 
The  actual  cost  of  the  priiii>1ne  conHioicd  as  food,  il 
was  shown,  varied  belween  very  wide  limits:  for  ex- 
ample, 1(  consumed  In  the  form  of  salmon  early  In 
tbe  seaaon,  at  on*  dollar  per  pound,  tbeooat  of  prot«iBF 
to  tiie  oonaumer  was  at  ib>^  rate  of  Ive  dollars  and 
seventy-two  cents  per  pouud.  It  conmmed  In  the 
form  of  tlie  aiewiCe.  at  three  reins  i>er  pound,  the 
actual  co«  of  tlie  proteine  per  pound  wa*  only  nine- 
teen rents.  The  nutritive  value  of  different  BshM 
was  alsu  found  to  vary  consldembly;  that  Is  lo 
say,  the  percenlage  of  proteine  and  carbohydrate* 
I*  variable  in  (|uanUty  in  different  specie*.  Thus, 
the  [lernontage  of  available  fao(l<mnter(al«  In  Um 
whole  fluundef  Is  only  Ave  and  Ihrce-lcnthii  per  oeat, 
while  In  fat  tnackurel  it  Is  iwanty-tour  and  two-tenilis 
per  cMit. 

The  presence  of  only  a  small  pBrceiitaK*  of  tar- 
bnhydriklos  In  Ash-fnod  was  noted,  in  wbi«b  re9|>ect 
it  eonirasu  strongly  wilbfat  pork  and  be_et,  which  ate 
rich  hi  proteine  and  carbohydrates,  aiid  witb  farina- 
ceous foods,  which  arc  poor  In  proteine:  indicating, 
that,  as  an  adjunct  to  these,  fldi4oods  have  a  ht^ 
value  in  »11  dietaries. 

Ur.  Richard  Itathbuii  presented  a  paper  on  tbe 
decrease  In  the  abundance  o(  lobsUn,  briefly  slaung 
his  conclusions  re^^tillniE  the  auppoted  decreaae  1b 
their  number,  baaed  upon  inaicriala  galbered  from 
many  sources  In  the  inten;st  of  the  tenth  ceMos, 
and  still  unpublished. 

Tbe  lobster-fishery,  aa  a  eeparau  and  dittlnct  in- 
dustry, was  first  started  about  the  be^nnlng  of  the 
present  century,  on  the  CMM*  Of  UawacbOMtla  and 
Conll(^cllcut.  and  only  aa  late  aa  ISW  on  ttie  ooui  ef 
Itaine,  where  it  lias  •ince  attained  iU  great«*t  deveh 
opnaent.    Tbe  vicinity  of  Provineetnim,  Cape  fed. 
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m.1  kt  oni!  time,  about  twcntr-fiTe  t»  fiftf  7««ra  ksi>< 
thn  principnl  lourcc  or  Miiplj  for  tbo  l>rc«r  nwlmtt 
ot  Ihn  country,  And  «*peci«Uy  for  X»«-Tarl  CHt; 
aail  Ilia  trtule  lielwveu  tiitne  two  plnce*  na  of  i^nwt 
importance.  The  CkpeX^od  grounds  htc  noir,  Iwir- 
cvcr.  to  ncnrly  dopielcd  that  tile  annual  calcli  I*  of 
vnry  »)l)(lii  7ftlu«-  Otber  inijiortuit  urou  liav«  tliowu 
lDdic*lioD«  of  a  kiiiiilur  decreMC;  and  the  market 
•uppliet  bare  been  increucil  from  yokr  to  year  only 
through  a  great  i^itnnxlon  xoawant  ot  the  Sablnjc- 
greunJx,  ami  Dm  miiclj  )[roftt«r  nnialMrof  irapa  UMd. 
A  WUUMtliv  iudro&Muii  uf  tlie  deCTMM  Iji  iibimdnnce 
*f  lobacen  ia  fumialicd  liy  the  mulccd  decroai?  lu  the 
■verage  iIm  of  thoM  now  lalcnii  to  impply  tlur  tnuin, 

Tlie  fact  w»i  noted  that  Ih?  lubsti-r  in  not  n  truly 
migrktoiy  spviriei.  but  simply  moves  into  sliglitiy 
<Ie«per  water  on  the  appronch  of  cold  wcjithrr,  to  re- 
turn again  to  the  *»R)e  aballow  areus  m  ilie  •prlnte 
wlrancim.  Continued  over-llihlnjj  In  any  one  rvKJun 
will  llieretorc  iBiiil  to  rfdocfi  the  floelt  of  lobster* 
ill  tint  region,  without  the  probnhllUy  of  lu  b<>[n|{ 
rapidly  n^plonlthdil  by  inlKratlonsfrom  a  netjchliorliii; 
ro^on:  and  lite  Kreat«r  or  len  depletion  of  in»uy 
an-M  may  be  expUiaed  in  that  way. 

Tile  solution  of  the  prohlrm  a«  to  how  the  Qsher; 
nuy  he  protnotvit  in  tlin  Inuresu  ot  the  fishennea 
and  the  trade  niii»t  hv  reserved  fur  future  iovettlg»- 
tioni:  but  eilstln;;  laws  do  not  nppcar  to  givr  the 
deal  red  bcneflts. 

I  >n  TnrjuUy  cTentng  the  usoclatlon  met  In  the  hall 
of  thr  National  mtueum,  to  liM«n  to  an  addrew  by 
Hon.  Tlieodore  Lyman  of  MassachuMtts,  who  re> 
riewed  the  woric  of  the  U.  S.  fiiih-cammlwlon  and  of 
the  state  rninmlnxlon*  in  an  able  manner. 

Hon.  Theodore  Lyinau  wa«  elected  preiideiit  of  the 
society  for  Ibe  ensuing  year;  and  during  the  return 
trip  ftuin  tlie  rivcr-excundon  on  the  tleamer  flHh- 
hawk,  the  namn  of  the  aasorlntlon  was,  after  consid- 
erable dlscu^Alon  by  the  meiulMre  present,  changed 
U»  the  '  Aiuvriuuu  Itsherles  socioly,'  A  conference 
Of  all  of  Ibe  state  fisli-contmUsloners  prenont  at  the 
meeting,  with  the  V.6.  commiisioner  of  tith  and 
flsh«rios,  ProteMor  Bftlrd,  was  held  on  the  15lh. 


MEETISG  OF  hfBCHANJCAL  ENGINEERS 
AT  FITTSBUHGH. 

Tim  nieeling  ot  the  AuiLTkiiu  society  of  nn-ehan- 
ical  eriginucrs  at  Pitiflburi-li.  May  'it>-'U.  wa*  in  many 
respects  on  I!  of  the  most  Iniorrsllnif  that  bos  Ixtcnhrld. 
TtiB  attendance  W!M  a»  good  a*  ij*ual,  »«y  tweiily-llve 
per  o«nt  of  the  itiembenhip.  and  the  i|uaiity  of  the 
paper)  above  the  nvemge.  The  artongcroents  for  the 
•Dclal  comfort  and  enjoyment  of  tiM  guesU  wer*  Dot, 
however,  to  complete  *«  at  the  Isat  spring  maet[n{. 
It  waaaiui<<t»ke,  tlial  Iheannuuiicemeiitof  aconcn'jia' 
tiont  and  Ba<^ial  re-union  was  not  cnrrled  out,  and  an 
opportunity  given,  early  In  tbe  mrrllng.  for  tliefomia- 
tlon  an<)  n^nnwal  ot  ac<iuai[jtani.'cs.  The  eicur»iuiia 
so  generously  prortdeJ  n«re  of  griNil  interest:  but  we 
reulure  the  asaenion  thai  the  mass  of  ihn  Tlslioti 
gained  but  little  aceumte  In  forma  tloii.     Ry  providing 


foe  sa«h  an  oceaalon  an  apjiropriatc  manual  or  guide, 
or  poHlbly  a  larger  r«ce|Mlon  coromlttce,  Ilie  atWao- 
tafe  to  the  giie«tscau  easily  be  quadrupled.  It  might 
even  be  belter,  as  waa  done  at  tbe  last  nH«iing,  to 
davotc  tbe  wbole  day  to  a  well-planned  visit  to  a  aln- 
gU  «itBbIls1ieMnt. 

Th^i  society  met  In  Joint  session  with  Die  Etiiclne«r** 
societyof  weetemPFUusylvanla,  whonepresidtul.llr. 
Miller,  welcomed  the  visitors,  and  Invited  their  presi- 
dent, Prof,  John  E,  Sweet  (formerly  ot  rornell  unl- 
v«Tslty),  to  the  chair.  Tbe  evening  ''f  May  20  was 
ilevotMl  to  the  report  of  Messrii.  Itoberla.  Phillip*, 
Hunt.  McDowell,  and  Jnrboe,  — acommitteoappolnt- 
e«l,  at  VttB  January  meeting  of  the  local  socl^^y,  to  in- 
vesllgate  the  whole  subject  of  natural  gM.  There  are 
tiao  a  city,  and  an  underwrilen'  cowmlliee  en  the 
■nme  subject. 

Though  Pittsburgh  is  within  reach  of  Ibnicorfour 
prolific  localitU's,  .-knd  gas  has  been  used  for  many 
yaars,  It  is  but  raoently  Utal  aur  otganited  ellort  has 
b««n  made  to  use  It  on  a  huge  Mide.  Already  there 
are  a  hundred  and  fifty  companies  chartered  in  the 
state,  representing  ovr.r  two  million  doUnn ;  and  gas  la 
bronglit  from  eiRhl  tn  lw«aly-Gve  miles  for  use  In  the 
city.  Klve-liich  [nains  are  being  followed  by  eigbt-ineh, 
new  wells  are  being  bored,  nnd  the  lim*  when  Pllts- 
btirgb  shall  becomi*  it  tmoltrte**  rity  may  not  be  f;tr 
dl'latil.  Though  llip  KM  Is  uaed  und^r  a  prvsMire  uf 
a  few  uiuices.  the  pressures  at  the  wutis  run  from  lifly 
to  ■  hundred  anil  tweniy-Hve  pounds :  this  is  <lue  to 
the  friction  In  the  mnlns,  llvi^  pounds  brlni  alloviil 
(or  each  mile.  If  th«  flow  be  shut  oft  the  preasure 
tun*  up  much  hi!j;ber,  aud  great  difficuliy  has  been 
experienced  in  making  tight  joints;  cast-Iron  Is  too  po- 
rous, and  onllnarj'plpc-threndidonotllt  w#11  enough. 
A  uuniher  ot  new  euiiii1inK-'l«vii?«q  were  exliibiied. 
i[t  some  o(  which  a  le.id  pnckin^  was  used.  No  al- 
lowance for  expansion  need  bemade,  OS  the  gas  main- 
tains an  «van  lomperatum  ot  about  4C°  P.  Wtx.'u 
gat  is  allowed  to  burn  freely  at  the  uiuutb  of  a  well, 
tbe  cold  prodiieed  by  the  expansion  U  such  thai  ice 
ha*  bccD  pnijocted  through  the  flames. 

T%eg>s  LiuMd  In  all  kinds  of  fufnacesfortuahiiiji; 
■I««m,  iron,  glass,  etc. ;  and  elecl.rlc-lighl  carbons,  and 
the  lineat  lampblack  fur  printing-inks,  are  made  froui 
it :  but  it  Is  used  with  suicidal  wastetulucss.  which 
ra,uses  anxiety,  as  many  witlls  give  out  In  lei*  than 
live  yean.  Tbe  report  looks  to  Itseconoiule  and  safu 
ctinlrol.  For  liousehold  use  it  mlgbl  otherwise  bo 
dangrraus;  and  such  uir  has  comuipni'-iHl,  though  no 
prnciicshle  method  i>f  di'mtorlxing  U  Iim  l>«en  found. 
B«iiigCOmpoeed  largely  (iiiuety-sii  per  cent)  of  marth- 
gai.  its  value  as  a  heatlng-agcni  is  high,  and  its  deu- 
slty  Is  obont  half  that  ot  air.  One  |>ound  {iX.i  cubic 
fewtj  of  K"*  '»^*  *  theoretical  evaporailng-power  of 
Iwenty-four  pounds  of  wator,  twenty  pounds  having 
been  actually  evaporated.  TIic  beat  mietbod  of  burn- 
ing It  i*  not  generally  known:  oxpotlments  with  In- 
Jeclor-boniers  show  that  they  do  uot  suck  in  »unicieul 
air  for  complete  comhusllou,  and  thebett  resullsliave 
been  from  numerous  jets  lu  contact  with  Ihe  whole 
beating-eurfacir  of  the  bolliT.  The  value  ot  Ibe  »s, 
as  companxi  by  avapomtlon  iMt*  wlili  coal  at  (1.40 
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ptrbn,  l|«iUy<I^O«DU  por  tbouMnd  t««t  (which 
HOfgmt  AM  C*eD  ma  onliniu?  gas  compsniM  ni&l(« 
profltsl.  hot  ll>  UM  U  iiiuiieD»«1y  rnofe  cuuTviiietit ; 
no  sUvki  ore  uc«dod,  and  the  faniftrc  reduces  to  ■ 
Rimpln  non-condiictlnj;  chnmtwr.  Thp  gna  hiu  JuM 
boon  Mirn«d  cii  to  tbo  tit]'  w alvr- works ;  and  on  IL« 
Hfleruouii  ci(  May  Sit  a  well  was  rrpurtvd  on  \he  pn>l>- 
Brly  of  Mr,  Wwtinghoutc,  atrnr  I'llliburgli.  On  Ihf 
lint  day'*  excursion  niintaroii*  riim.ict's  wer«  vrnn 
nlnnlnu  withjw  blown  in  Ihroujch  r(>iii:1i.<>lie-«l|clilh 
Iiicb  iioulet;  and  tvo  or  thren  Unci  uf  lit-e-inub  |>ip« 
lay  on  the  turface  t>t  the  r^lway  ^mbatiknient. 

Mr.  J.  W.  Cloud,  en^neer  of  IntI*  for  ttio  Penn,- 
^IranU  rallroit'],  j'vud  a  jiaixir  ou  b«iiPHl  aiirtup,  II 
w»t  h«ir«  claimed  that  round  tteel  ia  better  tliau 
ffuare,  Hat,  or  other  shaped;  nnd  i.n  invest igalJou, 
iiialbematical  nnd  eipnnmi^iilal,  KaidPsi:rlbcd,on  th« 
ttaufll  and  mainly  corrert  by|K)tbi-«la  tliat  tha  atmloa 
nm  piitlr^l)  torvioiial.  Bars  of  <>il-Muip«r«d  and  aa- 
U>m\<vn4  ftltfcl.  fire  feel  long  br  ilirer-foiuthii  Co  ou« 
and  Cvc-(ixtci>ntb>  Incbu  dlnnintdr.  hnd  benii  tfitcil, 
and  the  cnnatant*  of  rla»llcily,  «Ic-<  obMluM;  after 
which  Ihe  spriii)cs  had  b^en  (Hilled  and  a^aiu  testpi), 
and  ibe  rusults  compared  with  theory.  The  proper 
arrangement  of  uprlngJi,  wh«o  «everal  are  u*«d  tu- 
gelher,  was  dl*CUMod,  and  certain  proponlnna  vhown 
to  be  iieceatary  for  spring  arranged  ooiiccntricallf . 
Ueiail  drau-ingi  of  ipringa  for  claisei  V  and  X  wer« 
shown.  Experiment  hiu  proved  llio  ptiiiclpk-s  to  be 
correct  on  which  thc««  have  bnen  dnalKned.  Alto- 
|C«Ih«r,  the  pu|<cr  is  valuable  lu  the  corn  men  cement  of 
an  iurestluaiiun.  whicb,  pushed  to  complullon,  will 
render  the  dnigtiing  uf  all  kinds  of  helical  sptiiigs  aii 
exact  science.  In  the  dlnciisflon  It  appeaml  that 
springi  ot  peculiar  shape  ri>und  their  way  Into  lb« 
•crap  pile:  thai  the  intrudttetlon  ot  peculiar  dvtlRns 
under  (ieigbi-<:arii  oliv.n  midted  in  an  enormous  per- 
orataga  of  breaki^;  that  orders  lo  mannfactiirer* 
are  of1«ii  arbltrvf,  and  contrary  lo  sound  ptiiiciploa; 
ibat  logs  are  loaded  on  car«  by  dropping  them  from  a 
height  of  len  fent;  and  Ibnt  sprlngi  n.re  tested  by 
pounding  Ihem  loK«ther  «'il!i  *  sleam-h.tmmcr,  after 
whlnli  Ihey  are  expected  lo  stand  i-nliiiary  wear. 

The  greatest  scientlfle  inter«t,  however,  atlached 
to  the  paper  of  Prof.  W.  A.  Kogon  of  Cambridge, 
on  a  practical  tolulioii  of  the  perfect-scrww  problnm. 
Professor  Dogen  ptefnced  tlie  reading  by  rvmarklnjt 
that  be  conaldered  the  American  society  of  mechani* 
cal  englucOT*  Ibe  ino*t  appropriate  body  to  receive 
hla  Arst  ptibtic  autiounceueul  of  tucceas, — a  conr- 
l«iy  appreciated  by  tlie  aodcly.  MeehaiUsm  of  pr«- 
cblon  waa  deflned  oa  perfect  "  when  It  raeots  all 
the  re(|iilr«ai«nts  of  the  purpoMi  for  which  It  Is 
cnnnrucied;"  and  tho  two  acrewH.  which  raise  th« 
croM-bead  of  an  Iron-planer,  were  diHOussed  in  ibis 
reapeet.  PrMit  ion  ■•crews  are  tested,  not  only  by 
dinxit  measursmaDt  of  the  pitch,  but  by  examining 
optically  a  surface  ruled  with  many  thousand  tine>s 
10  the  inch  by  means  of  the  screw.  The  first  calchoa 
all  accumulated  cm>T«.  while  the '  diflmcllon  grating ' 
u»is  the  T«f^larllyor  ibe  spacliinforshart distances. 
Sralw  gradtiated  in  Eurvpe,  and  advertised  as  wltli- 
(nit  sensible  error,  are  shown,  tinder  Ibe  coinparalor, 


to  merit  no  stich  claim:  Indeed,  tf  we  except  Pr» 
feasor  Kowland's,  no  scrvw  ha*  bitbcrlo  been  madii, 
cap«ble  of  prodiiclui,'  graduatiuii*  snOicietiiiy  rxacu 
niree  half-metre  screws  were  exbibltKl  which  could 
bo  motinled  tor  mieroacopical  cxanilnstlon:  »n  one 
Of  Ihem,  over  twelve  ImndrMl  boiira  hwl  b^cn  spent 
ID  make  il,  by  usual  methods,  as  |ierf«ct  a*'  i>o«»lbk: 
nnoiher,  made  by  the  new  procesa.  bad  r*H|uir«l  bul 
Iwcnly-lwo  hours,  and  yel,  while  the  microso^M) 
ahow^  lEreal  trr«tcularitle«  in  the  former,  none  could 
be  det<cte<l  in  Ibis:  llie  Ibird  u-ai  a  similar  scniw 
before  In  linal  grinding.  Profensor  Ki^ers  producea 
a  perfect  screw  by  the  folloirlag  proccKs:  an  ard(- 
uary,  well -constructed  laih«  Is  itsfd:  and  oits  of 
various  deptlia  aiv  taken  on  a  prvllnilnary  ktow,  tor 
the  purpose  ol  Inbulnting  tlie  errors  of  the  teadiiii; 
screw  of  the  lathe  as  eonipnred  wllb  a  standard 
locasurlniE-bftr.  This  lielng  done,  a  micrometer- screw 
Is  used  to  vary  the  relation  between  tb«  trail inc 
screw  and  ilie  cutting-tool,  Tbis  icrew  is  kept  dmv- 
ing  atitomatlcitlly,  or  by  hand,  so  as  olwayi  to  oor> 
respond  with  the  labnlalAd  values,  whieb  results  In 
producing  »  screw  nearly  free  from  the  error*  of  the 
leading  screw.  This  screw  is  ttien  ground  with  a 
nut  cut  In  the  same  way;  and,  tf  not  suffieienlly 
perfect,  It  is  then  put  in  thit  plaee  of  the  leading 
screw,  iiud  anotlier  screw  cut  from  It  by  the  same 
method,  whereby  any  remaining  errora  ar*  eliml- 
nnlcd.  A  company  has  been  formed  (or  putting 
perfect  screna  on  ibe  market, 

In  tbo  aulinaleil  dlscuMton  which  followed,  Priesi> 
dent  Sweet  gave  his  experience  in  conitrueilng  il>« 
Cornell  meainrlng-mncblne,  and  claimed  lliai  tlie 
nnt  Dbould  be  made  as  long  M  the  screw  to  avoid 
iiue-iual  wear  of  the  latter.  AmaD)[  other  opinion*. 
It  was  claimed  that  scraping  lurtaoM  to  a  bearing  Is 
lielier  th.in  grinding ;  that  teropPtiHl  steel  should  be 
iiMul,  and  other  D)ean*  devised  for  maintaining  the 
screws  perfect:  and  J.  A.  Brasbear  was  r«fen«d  to 
as  having  solved  Ibe  problem  of  Oat  eurTacea  up  to 
Ave  inches  illameter. 

Mr.  W.  E.  Kent  of  New  Tnrh  preaonted  mlea  for 
conducting  boller-test^,  in  which  the  precaoUon* 
necesasry  for  determining  ibe  actual  heating- power 

of  a  luol,  or  the  ofllolcncy  of  a  steam  ■lioiler,  were  set 
forth  al  tengtli.  A  committer  was  appointing  to  m, 
pori  upon  a  unlfonn  nietluKt  ot  niakinx  sucli  t*ata. 
Mr.  W.  B.  I*Van  resumed  hli  advocacy  of  quick 
transit  In  a  paper,  '  New  York  to  Chicago  lo  sercnteeo 
hour*,'  in  which  the  tinie  re'iulml  for  pjich  of  eight 
dlvblons  was  ligured  out,  Ibe  average  hourly  milea«a 
being  lifty<ltve,  whereas  scveuty  to  eighty  mil«i  la  a 
common  speed  tor  short  dUtancos  between  rblladel* 
phia  and  New  York.  A  change  fn  locomolire  valr^ 
motions  was  also  recommended.  Mr.  Charles  E. 
Emery  read  '  Kalimates  for  steam-uaers,'  In  which  h« 
detailed  the  methods  and  formula*  In  use  by  bU  enot* 
pany  (or  arrivti^  at  the  amount  of  steam  furnished 
lo  TarioLis  classes  o(  cnslonien.  Tbe  New-York 
■learn  company  liat  been  MUlng  elenm  at  a  fixed 
price  since  February,  I83S> 

Ur.  B.  R.  Towne,  ot  Ibe  Yale  A  Towne  company, 
explained  tbelr  drawing-ofEce  system,  by  which  ail 
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thv  o|jor>iini»i  of  pUnnlnR,  iniiliint,  lettarlns,  dimcn* 
riuTiiiiiE.  alleriiiji.  blu^prijiliiii;,  iiiil«iing,MHl  preMfv- 
iug  ilrawings.  arc  re<luc«<l  to  a  tfACWMlc  proctdure. 

TIi«  rcmnlning  papnrx,  for  wUeh.  hvwever,  biit 
11ttl«  time  r«iB»iDml.  w«ni:  'Crotc-Mctlonlng  with 
the  ri^ht-liiie  p«ii.'  J.  li.  Webb;  ' Conipiirtiion  of 
three  modarn  typw  of  indJCAtort,'  tt.  B.  Bamis;  'A 
pMltIr«  tpcml-lnillcMor,'  O.  Smith;  'The  cxp*r]nK-ti- 
t4l  M«»l-worlia  St  Wynndntle,'  W.  F.  Dutfro;  ■  Eatly 
history  of  lh«  «teel-work»  »t  Troy,"  K.  W.  Hunt; 
'  Esperimenta  on  iioii-vtiiidiictiiig  cui«ri[i;[s  tor  tie»m- 
plpo,'  J.  M.  OrdwBj-  nnd  C.  J.  H  Woodbury. 

Proffwor  Wf  bb'»  pnpur  rtfcrred  to  roetliods  in  use 
ill  tiis  ilritwlnK-i-la>»v4,  wllb  ipcnlmttn  nf  nark. 

Ur.  ItiLmis  gavv  the  wei^ihU  ot  th«  iiant  of  Itii'  Iti- 
(llcnlora.  but  ii<!gli!Ct«l  iheir  nxunenta  of  iimlia;  bi- 
cnmpamtl  thn  Konnral  sppnanuiee  of  Ihr  dlagrtiiiii. 
Add  ih#  eorrecliiMe  "f  the  [iftrallfll  moUoiw:  ihn 
errurs  of  th(.>  iprinus  scih  ;jiveii.  aud  th«  ncCiim  of  i.lie 
drum  mff hinlniii  dl>cua*pi1  by  mi?«iis  of  mi  iipjinraliu 
(or  detrcilng  i^Ii:knge*  nf  [dionc.  Some  nf  Ihcip  ex- 
perimenlft  RL'em  to  be  In  thp  rljtht  dlifplton,  but  nn 
iUbcimsJuii  of  uriderlyliie  i[ii)tbau]atl  I'liricipies  naa 
atteiiipicd.  )lr.  Srailh'i  iu»cliiii<^  U  a  conn[«T  for 
rvvnlrlng  shafu,  aitk  a  r.Utck  Which  tbrom  tt  in  gear 
for  one  mjiiiite-  Tlip  ollur  papcni  will  lip  read  and 
diacuMttd  at  tlic  aiuiiuJ  November  mMttiiig  lu  Xvw- 
Tork  City. 

Tliiiridny  van  dt^otnd  to  ati  «ltcnn>ton,  by  rail,  up 
Ui«  Alleghany  River  tor  the  purpoae  ot  vi»i[iiiii  vari- 
oiu  works  and  turnaci^a.  Among;  these  wen-  liii; 
Spang  itecl  mid  iron  company's  wurks.  the  liahctla 
flimaco*,  the  National  loda-wnrkii,  anil  the  Plate- 
glMS  work*.  u»riic  fifttiiral  km  as  a  fuel.  A  tubscrip- 
Ilou  illuner  on  Thuisday  evening,  and  a  water  cioir- 
*Uin  up  tlic  MonungnlH^ln  on  Friday,  eoinpkted  the 
pro^rftmmc  of  thli  m<^etiiig  ot  the  society. 


OEVRLOr^fENT  OF  TIIF.  TflYROtli  AND 
THVMUS  GI.A.XDS AND  THE  TONGUE. 

I'.^rJBH  the  wide  tllle  of  '  I'elier  A\c  derlvato  der 
embr>'uiial«[i  SL'hluiidU)i:Dn  uud  scbUindspHlteii  bei 
afcngethieren'  {Areh.  mikr.  anat.,  xxX\.  271),  G.  Born 
dlwiisstt*  Ui«  developmcni  of  These  organ*  ai  driir- 
mined  by  ob*ervail<ins  on  pig  embryos.  I'li^e  vaiu- 
■bie  niseariches  f;ive  us,  for  tli<?  lirst  ticut*.  an  unilrr- 
Mamllugof  tlie  morpbuio^'ot  the  two  glands  ot  itic 
alMve  title,  which  hare  been  a  long-standing  pniile 
to  cuniparativn  anaiomlsU. 

The  luuguo  arises  fti>m  the  atiterlor  part  ot  the 
v«aitral  floor  of  the  pliarynx.  Hhv  upact;  between  thn 
Tvnttnl  aids  of  the  first  and  second  viicenil  ardies 
b  at  BrsI  dnprriwid  ;  hut  laiir  a  ionsitudlnaJ  rldfie 
grows  tip,  separated  on  each  side,  bv  a  groove,  from 
the  andies.  The  anterior  poition  of  Ibis  ridge  grow* 
will,  and  becomes  the  friMi  pun  of  the  Uingue:  Iha  pi»- 
(erior  part,  of  the  ridge  projecis  tietwcan  the  thlni 
■iiU  fouitb  srcliea,  and  develop*  [uiv  tlie  epi;{lottis. 
It  will  tbui  he  evident  Ihit  the  tongue  doe*  not  es- 
teixl  back  beyond  the  second  areh.  After  tlie  embryo 
Ipig)   readies  a  length  of   flfleen   mltllmctru,   the 


tongue  grows  rapidly  forward.  [Altliougli  It  lias  long 
boon  known  that  the  longuo  arbes  from  tli*  lloitr  of 
the  pbaryiix,  the  evident  conclusion  bn*  not  been 
Bufllctentijr  reeojintied.  tbal  the  epithelial  covering  ot 
the  tongue  is  entodemial.  and  oot  ectodcraisl,  and 
therefore  not  tlie  ume  as  the  lining  of  the  mmilii,  as 
a  conthiuatton  ot  which  the  lingual  eptthelliun  i* 
cusloiuarily  df^cribeil. ) 

Tlie  f4le  of  the  visceral  eletta  bni  been  mora  fully 
elucidated  than  heretofore.  The  ^rtl.  bei<nmei  the 
outer  and  Niddlii  ear  and  ilie  Eustachian  tiilie,  as  Is 
well  known :  the  fate  of  the  others  li!i>i  been  obscure. 
Accucdiug  to  Bom.  the  Kcond  entirely  disapppars. 
becoming  first  a  closed  sac,  »nd  Dnnlly  undergoiiitt 
comploiR  atrophy;  the  fAfrd  UbowlM  becomes  a  closed 
sse,  which  t«nialns  some  tiroeconeecied  wiih  the  epL> 
dermis:  from  the  Inner  end  ot  tlie  cleft  arises  a  sbort 
caenim.  extending  venlrally  inwards  and  forwards, 
which  is  ilie  anli^t  of  the  tliymus,  and  Is  relalneil 
and  erilantfd,  while  the  rest  of  the  cleft  is  atrophied; 
the  /mirlA  cleft  also  reuiaios  in  part  as  a  Eluanl  *nc, 
which  later  joina  !n  lb«  formation  of  the  tliyroid 
gland. 

Tbdhymus  was  flrst  shown  by  KultlkerifTndvlritr- 
luii.'/n^eRcAicAte',  2Ie  auli.)  to  be  an  epjtbelial  i>rgan, 
and  probably  derited  froui  a  giil-clefi.  Born  traces 
Its  origin  froon  the  third  deft,  as  a  vent  ml  eti|^lna> 
linn  near  the  Inner  opening  The  caecum  ^rows,  at 
llrtl.  without  alteriiijc  its  poritlon  or  general  appear- 
ance: but  the  reatof  the  cleft  Is  nnliKvil  to  n  tniall 
ranal.  the  outer  part,  Indeed,  in  a  sollil  c>>rd  of  cells 
(embryo  pig*  ot  about  ststeen  milliiDetm).  The 
whole,  esc«pt  the  thymtis  jionlon,  it  atrophied,  but 
Iheoutercurds  persist  (or  a  lime.  The  thymus  anlitgf 
spreads  out  into  a  canal,  with  waits  of  Hue,  many* 
layerwd  frplihallum.  The  lower  end  ot  the  canal  rests 
against  ibo  pericardium,  where  the  aorta  makes  Us 
exit.  Iti  embryos  ot  two  ceuiiuieire*.  the  lumen  of 
the  canal  has  disappeared,  and  from  ibe  solid  eotd 
many  branchei  havo  grown  out,  inost  abuudaiilly  at 
the  heart  end. 

The  thyroid  glaml,  as  was  Brat  shown  by  W.  Mllllcr 
(JenolscAe  te'IacAr.,  vi.  42S.  I&7I),  h>i  a iloublo origin. 
Born  shows  that  the  principal  dIvUloii  arises  iu  a 
Biediaii  invagination  in  thn  lloor  of  the  pharynx,  on 
a  line  with  tli«  front  edge  of  the  lecund  viscentl  eleft. 
Very  early  this  Invagiaatioii  separates  from  the  pha- 
ryngeal cplthellatn,  expands  lalrrolly  I'hielly,  cliange'i 
to  a  nvlwoik,  and  al  the  i-init^  time  uoves  backward 
until  11  coiues  tolleb<<hlnd  ihegtutiis.  Dntil  thoi*m- 
biya  is  two  ccutiuietnu  loiij".  the  thyroid  mas*  lies 
near  the  origin  of  the  third  aortic  arch  (conimuii 
carotid):  but  in  older  rmhiyoi  the  divIslMi  of  IIic 
carotids  has  moved  hack,  away  from  the  bead  and 
the  thyroid  gland.  The  eeoondary  portion  of  the 
thyrtdd  Is  derived  from  the  paired  moinanls  of  tlie 
fourth  cictta.  Th«  median  portion  ot  the  thyroid 
early  change*  into  a  network  of  epithelial  cords.  The 
outer  ceils  fit  the  cords  are  cylindrical:  the  Inner 
celts,  in  several  layers,  arc  not  rcr;  distinct  from  one 
another.  Aroiinit  Ilie  conjs,  the  uieKHlerm  forms 
slieath*  of  spi[iil1e  celts,  white  between  tliein  tlic 
blood-vessels  appear.    The  lateral  anlagtn  become 


726 


SCIENCE, 


ivou  m..  N&  ti. 


•Omewliat  pt«r-Blikped.  Ui«  larco  end  lyliili:  verilrally. 
Hie  lumen  l.i  r«t&lo«d  nntil  1)10  tuiion  with  tlie  mo- 
dUn  pfttt  1*  Mcoinplblied  by  the  UDlon  of  the  Urge 
and  «(  Itaeslds  tamponoiilii  wllh  th*  antral  (tlTUIon; 
Uie  litrfv  «nd  MOIt  fttler  M^ume*  ILe  Chartcti^ristk- 
net'likF  fonii  of  Ibv  [hyruid  gtiuid;  but  lli«  Inieral 
portion*  coil  still  be  dUiingoiiihed  for  tonic  Umn  by 
tbc  lM>«r  tilt  kI  thr  mrtihp.t,  nnii  Ihn  grpntrr  sizi*  of 
thif  i-urds  ut  till-  network  iiitu  whidi  tl><\v  c1imi)[«. 

In  thu  inlnKltivtioii  la  his  tirtirlp.  Uoru  rvfiTs  Co 
the  prevlom  writing*  of  Stlf  iln  and  WiiKlcr,  and  eltisia 
wltb  a  crlilcUm  of  ilie  x&inr.  mid  otticr  piibi  I  cations 
bued  U|n>ii  lilf  own  fpsearclip*!.  'ni*>  rnnut  InipnrUint 
point  10  1m!  noticed  is  Ih*  cottci'IIpii  ot  \Vi'llIi'r'h  inie- 
take  in  dcicri!iint;  tlic  wcoiiJ  ckft  xa  the  first.  Iln 
this  AbitrMt,  lli«  author'*  arrangement  of  the  mnlli^r 
hiuiiiot  been  followed,  as  It  npjioared  lit  tin  conducive 
l4>  cle«rneM|.  C.  S.  MiKOr. 


RESEARCHES  OS  ASTHONOMWAL  Sl'KC- 
THl/M'i'HOTOGKAFHy. 

At  Uie  time  ol  hi*  >I"«lli,  In  NoKiinbtrr,  IfWS,  l>r. 
Henry  Draper  hail,  for  a  iiuuibur  uf  yexr*,  been  lAriie- 
\f  orcuplcil  with  very  tediuiia  and  custly  inveaiij-S' 
tiouH  i-onneclad  wlt1i  the  photography  of  the  ipcctra 
of  the  hearenly  bodlM,  his  uiiii<<iuil  adapledno**  tor 
the  proivctitiun  i>f  which  rtnenrth  eonilurieil  him  to 
r«»ultiiof  lliB  biglicit  impitrtaiice.  Willi  lrii«  scieo- 
llOc  *plrlt.  Mm.  Dmpcr  hax  gcnrruusly  placed  nt  the 
dtsputAl  cit  Pmtvuor  Young  and  ProfcMor  I'lt^kcrlng 
all  ihe  data  nece«Mry  for  the  profxr  piiblloallon  o( 
t.hp  work;  and.  In  a  moiiogTHph  otubuul  forty  pa^s, 
ibc  fornicr  glTpi  nil  inirodiictinn  lo  X>r,  Dt»i>i-r'i 
retcarcliet,  tiinatlicr  nltli  n  <le>erlptlon  of  the  appnni- 
ttw  with  wbii'h  ibey  were  made.  «ilraci*  from  ihe 
ori^nal  noie-books,  and  a  list  of  llie  photographic 
plali-s  ill  Sir*.  Draper's  poanMsion;  while  tlw  taller. 
who  look  11  uiiniber  of  these  plntni  to  the  nt'iervniory 
of  Harvard  coIIcki?  In  the  «priii|!  of  li^^.  preaeiii*  1h>> 
roiilta  o(  hit  nicaiurcm*nl»,  accompanied  bj  a  dis- 
Cliuiuii  of  the  pinlei. 

Dr.  Drap'.'r'*  ntlcniion  nppcan  to  have  bnnii  Bmt 
tariioil  toward  apeclruiti-phoMtcr'ildiy  In  190t)  and 
1*70.  although  liii  pholtigniphic  work  in  other  fielJ* 
prvviuuely  lo  thii  time  liuii  been  iliigularly  mcceuful. 
Hl»  attl  worit  ill  »clcnce,  conducted  while  a  lupdl- 
Cid  »ludoiit  ill  Kew  Yoi'k,  and  which  relalixl  to  lh# 
funclion  of  the  >pl«cii.  was  llluslraled  wilh  tnicro- 
pbotognpbt  ol  itroat  exeollcnen;  and  very  loon  after 
lalilitg  bia  degree,  while  on  a  viill  at  I'Hiioiistnwn, 
Ireland,  h«  bceaitie  so  tliorougbly  liupreMcd  with  th« 
pbotojtrapblc  poulbllitic*  of  iho  gtvM  relleciing-tdo- 
acope  of  the  Earl  of  Rant,  that,  noon  after  hi*  reutrn 
home,  he  began  the  construction  of  a  meiaJlIc  qwo- 
tiluin  of  fifteen  Incbea  diameter,  which  was  toon  re> 
placed  byannniberof*Uier-un'it1iuu  mirrors  uf  about 
the  niue  tlce,  the  detail*  of  the  conslructioii  And 
mounltnt:  of  which  foroied  Um  aubjoct  of  one  of  Uie 
Mmithnoniau  coiitributtoiia  to  knowledge,  pablitbed 
hi  18M.  .Srvcn  year*  later,  he  bad  ccmiilctcd  wiili 
bU  own  bandu  the  entire  conilniction  and  mounting 
of  a  twenty-etgbt  inch  slUorrd-glaM  mirror,  wltii 


which  he  obtained,  in  Hay,  1974.  hi*  tlr»tpbDtof:rapb( 
of  the  apoctrum  of  a  Lyrae  by  merely  Intcttins  * 
quitrtz  prlim  In  the  path  of  tbs  rap.  Just  Inalda  tli* 
rncn»  of  the  small  mirror,  and  «iDploylnK  neither  t&i 
nur  lenses.  Thres  month*  Rfl«r«anl.  the  >«ne 
method  tectired  for  him  plalta  thowinj:  four  Uoes  in 
the  spectrum  of  the  same  star.  Foe  t<ro  or  thr*e 
year*  following,  Dr.  Dmiier'f  time  waJ.  far  the  laofl 
I>art,  occupied  Mlth  other  line*  of  work,  mtinecUd 
with  in TMliKa lions  of  the  wilar  ipectTum,  ai>d  the 
supcrinten<leiice  of  the  phoiograplilc  prepatmtlons  for 
the  IianiU  ot  Venua  of  11^74.  ITo  returned  In  ibe 
)rnbjMt  of  «ti;llar  tiiecira  in  l^'ii\  obi«lniii|:  a  iiura- 
1<er  uf  pliolotiruplis  wilh  a  fine  twelve-Inch  refractor 
by  Altaii  Clark  A  t^iis.  Thin  Instmmcnt,  now  the 
}cM(T  tele»eij|H!  of  the  Liek  obiervaiory,  wa*  n- 
placed  III  l>r.  Draper*)  «at.ibl!Rhnieiil,  in  1^80.  by  an 
eleven-lncli  C'lark  refraclor.  which  was  pmvided  wltb 
a  correcting- lens  Blled  to  be  placed  in  front  of  tli£ 
ohject-glais  to  ailapt  It  to  phoUigraplilc  work.  Thb 
limUuraent  wan  mounted  on  the  nuu*<  Mt  of  axe* 
with  (lie  tnenty-elicht  inch  Caucurain  mirror,  ai  were 
also  a  finder  of  five  iucbe*  aperture,  and  one  of  two 
iiichci,  —  ail  of  which  an-  well  chown  In  tfa*  plcliiro 
of  the  telescope*  in  the  Haikiing*  otuervMory,  vol.  I. 
uf  Science,  p.  SI. 

Pr,  Draper's  eiulneul  successe*  In  eelesIliU  jAoUi;- 
raphy  wer«  due  in  large  degree  to  his  oirn  iklll  aiiil 
dlMOTcrien  In  th«  manipulation  ot  the  ten&itiial 
platM.  (TiilJl  1879,  wet  cullodSun  plates  were  used 
in  all  his  eiperiuieult;  but  after  that  tlnin  he  em- 
ployed esclusirely  the  dry  plalei  made  by  Wrallen  * 
Walnwrlght,  to  tbn  admlrnbln  performance  of  which, 
in  Ihe  haiidi  <rt  Dr.  UugKlnl,  hi«  atleulion  was  called 
by  that  dUtiii)i;iiiBhed  aitronoinical  phyajoit,  on  a 
visit  of  Dr.  Draper  to  England  In  ISTli. 

Profeuor  Young  dlrecU  attention  to  Ibefact  that 
Ihe  itiiesilgatlonaof  stellar  tpecira  were  by  no  means 
carried  on  conlitiuoiuly,  but  only  durltic  Dr.  Draper'* 
tummer  residence  at  bl»  CDunlry-pUH,  anil  In  ihe  In- 
tenals  of  other,  to  him,  even  more  atnorbiii^ly  in- 
teresting retearchr*  and  Ufiient  bn»ineM  oecupallomk 
The  diOiciiliies  proved  to  be  well-iilsh  Inmnnonnt- 
able:  for  at  Drat  the  liniltalions  Imposed  npoD  iba 
lime  of  cxpo.iure  by  the  use  of  the  wet  procM*  made 
It  almoai  intpovt1>!e  10  sen  Imprtasioiia  of  luffldent 
elrenyth,  —  a  dliDctilly  which  vancilieilan  the  liiln»- 
duetion  of  the  modern  dry-plate  processea:  and  an- 
other difliculiy.  increa«liig  with  ibe  leiiKth  ot  the 
expotiire.  wai  thai  of  sceiirlna  a  luinclunlly  aecttrato 
movement  of  the  drivins'Cloi'k.  No  lese  than  serea 
•ucb  clocks  were  constructed  before  he  succeeded  in 
getting  a  jierfect  one,  lis  reguUtor  wiu  a  pair  of 
he*vy  conical  pendulums,  to  bans  that  their  revoJit- 
tloM  w«TC»en>lbly  lioclironoiM  throiub  quite  a  range 
of  tncllDstiun,  The  uciirlriK  and  drlriog-acrew  wmv 
constructeil.  for  (he  most  part,  by  Dr.  Draper  hliBMlf, 
with  the  utmoit  care  and  accuracy;  and  Profeeior 
Young  i.nys,  that.  In  lU  ultimate  perfe«:te<l  condition, 
Ibe  drli  Ine-cliick  was  as  Rood  aeany  In  exisienee.  lie> 
iji~  able  to  keep  a  star  nt>on  the  silt  for  an  hoitr^il  • 
lime,  when  near  the  luvrldlsn,  and  not  disturbed  liy 
cliangns  of  refraction. 
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And  boaldm,  tlip  i>ff*ct  of  cbaoK^e  Of  Uinip«rainr« 
upon  [tic  •ii«ctro»ciiF>ic  purtlou  of  hiit  aiiFttraluK,  aiiil 
lli«  illfllciilly  of  Kcuring  nighta  on  wbich  Uie  ntiiios- 
plipre  would  not  cut  oS  the  actinic  rnyi  to  >n  nnuiual 
degree,  not  to  mention  Ihn  fact  lltnt  the  obsr<cvator^ 
waa  more  limn  iwo  ruitea  Jt»titDt  from  bla  r«aMoni-<>, 
—  tbeM  anil  many  other  cotiditiutu  hindered  the  prog- 
reus  bt  the  work.  Spectrograph ic  o(>rnitioni  are,  as 
Profenor  Young  well  any«,  much  more  acii>ltlvc  to 
almoapliprlc  comlitlori*  tliaii  a,rn  visual  i>b*errallan«. 
As  rvinnlR  the  tpcctrotcopie  nppnrniu*.  a  great 
miiuy  fomii  were  cinployeil,  ihe  firnt  of  which  ha> 
already  boon  mcnttonrd.  Later,  dlrvct-vlnlon  prlama 
w«TR  ii*ad  In  ih«  latTitf  way,  and  •peclroacopet  Eaade 
up  of  eucti  prisma,  tome  with  a  silt,  some  wltUout, 
and  ionie  wUU  n  cylindrical  lens  to  gitc  neccuary 
width  lo  the  spectrum.  In  the  dcflnltivn  arrnngr. 
ment  o(  the  appni'aln*,  with  wliicli  all  the  |>lAr<?a 
meaaurcd  by  Professor  Pickering  w«r<^  mnile,  a  re- 
modelled form  of  Browning's  itar-speclra>co|>c  fornied 
lb«  biLii«  o(  the  instrument;  the  tclcscojie  and  cnlll- 
iiiatnr  each  liarlng  a  focal  length  of  lis  Inch**,  and 
an  npciiiire  of  0.7^  of  an  inch.  Tbu  eye-piece  and 
micTvmeier  being  removed,  n  block  of  haid  wood  via.* 
fined  on  in  sncli  a  way  as  to  carry  the  phoiogrnphtc 
ptaie  (a  Hnall  piece  of  gl***  about  an  Inch  nquaif ); 
Hill]  a  *mall  poMtlv«  ajv-plece  was  mouutrd  on  the< 
block,  to  that  the  yellow  and  red  jiorlions  of  the  ipee- 
Irum,  projected  beyond  the  lennitlve  plate  into  the 
Held  of  view,  could  be  clamlnni  nl  pli<ajinii\  U  was 
Iliiia  po«>lble  to  be  *uiy  Uial  lli»  driving-clock  wu 
Tunning  prufierly,  and  tlial  all  Ibe  adjUBtmcnts  re- 
mained corrc^ct.  Tlie  whole  appmatus  weighed  leas 
than  live  poundt,  and  could  be  »cr«wed  on  the  epe- 
find  of  wblcbcver  teletcope  it  wa«  deafmble  lo  iiee  it 
wilb,  Ttie  development  of  ibe  plaiefl  waa  usually 
by  ferrous  oxalate,  though  the  ittcalinc  development 
■nd  pyrcigaJlIc  acid  wcK  both  uii«d  on  *ome  ooca- 
f^iona.  The  picmret  were  about  half  au  inch  long, 
and  une-»ixteentb  of  an  inch  in  width,  extending 
[lum  a  jMiinc  between  the  Friiunliofrr  llne»  ^'and  II 
t»  a  |Kitnt  near  At. 

I'rufeator  PickcringdlTidcs  bla  work  on  these  plates 
Into  three  parta:  firnt,  lb«  deiermiuailon  of  the  rcl. 
ative  poHilluiiB  of  the  linen  In  the  various  spectra  tn 
lermaofany  convenient  imit  of  longtJi;  accond,  from 
Ihn  known  ipeclra  of  tbn  moon  and  Jupiter,  a  det«r- 
ruluallon  of  the  relallon  of  Ihew  measures  to  wave- 
lenglbs:  tliinl,  a  reduclioii  of  the  measures  ol  the 
atcllar  sp«cira  to  wave-lengiha,  an<l  a  dUcuialon  of 
Ihe  results.  The  stars  whose  (prctrabAvo  been  meas- 
uriul  am  a  A<iulla«,  a  Lyra*,  u  Aurigae,  d  Boijlis,  and 
uScurpil.  The  spectrum  of  the  first  of  tlicse  stars  is 
remarkable  fur  cuntainiiii;,  in  addition  to  tlte  intense 
broad  bjdrngen -bonds  which  chnracterlzit  the  spou- 
trnmota  Lyraean<laimllarstu«,  anitjltitiide  of  very 
Bne  lines,  wlilcli  are  eaaily  (eeu  b«lween  G  and  //  in 
several  of  the  plates,  but  are  too  delicate  to  be  «atl»- 
factorllymcasured.  Dr.  Draper  considered  tbeteOoe 
line*  very  Imporiant  as  ihowInK  thai  Allair  should 
be  i««anled  a«  a  ion  of  intermediat*  link  between 
s  Lyras  and  Slrlus  on  the  one  side,  and  Capclln  and 
the  sun  on  the  other. 


On  tbo  platM  «(  tbn  spectra  of  o  AnrlgM  and 
'I  Boulls,  not  only  do  tlie  line*  apftear  to  coincide  In 
(Hisition  with  those  of  the  sun,  but  llieir  relative  lu- 
tnnslty  seemi  to  be  nearly  ilie  ume.  Of  the  Hvelv* 
line*  a<teii  In  at  leait  seven  of  the  nine  spectra  of  111* 
ni<.M>n  and  Jopiior,  every  one  is  ciiniaine'l  lo  the  ipec- 

tra  of  butb  a  Aurlgae  ami  n  ISoutls.  Of  the  (ift««li 
lines  which  are  so  fainl  as  lo  be  contuined  in  but  one 
or  two  of  the  spectra  o[  the  moon  or  Jupiter,  only 
four  are  cooi.ilned  In  Uie  speMrimi  of  a  Boolis,  ftnil 
but  one  In  that  of  a  AiirlKHe.  Ther«  h  tbetefur«  no 
room  fordoubl  of  tbe  correctness  of  Professor  Ficfc- 
crlug's  conclusion  that  the  evidence  aDordej]  by  the** 
pbotograpba  is  very  slronz  Indication  of  the  selMe- 
neas  of  their  oonsittutlon  with  that  ot  otir  suu. 

Profetaor  Pickering's  method  of  deriving  bis  results 
from  theae  plate*  is  worthy  of  note  here,  as  iodicAl* 
ing  the  great  degree  of  confidenci>  to  which  tli«y  are 
entitled.  To  *ecur«  entire  Independence  In  the  re- 
sults, the  measuree  were  completed  before  the  redue- 
llon.i  were  began.  Th«  Una  In  eacli  plate  were 
mrniiTred  without  eouipwUon  with  anyniap,  .ind  no 
search  na«  made  for  line*  whlcbappearcl  lifliv  want- 
ing. Wlieii  two  siiuilar  spectra  were  pliotourapbol 
side  by  side,  cure  was  taken  to  cover  one  when  nicat- 
urlng  the  other.  Under  these  clrcuinitance*,  lite 
aermimeiit  In  the  inoafurM  of  several  plate*  Is  strong 
ertdeucc  of  tL«  Identity  of  the  specint. 

.\ppejided  lo  tliis  monograph  are  tlirecof  Ibe  pa- 
pers of  Dr.  Draper,  n-printeii  from  the  Amfrtfnit  Jour- 
n/il  qf  tcifncn;  1°,  (tn  photographing  lli«  spoctra  ot 
ili«  Stan  atid  planets  [December,  ISTO);  2°,  On  pho* 
tograplis  of  the  spectrum  of  the  uebula  in  Orion  Olay, 
18i^) ;  and,  S",  Kotc  on  photographs  of  the  spccirnm 
of  comet  b  If$l  |.\ugii>l.  IKKll.  Tboltr*ti)t  these 
p«pot9  Klvea.  In  brief  form,  a  very  lueld  statement 
of  the  conditions  of  Ibe  problem  of  celestial  spec- 
trum-photography,  as  well  as  tlie  obstacles  which  be 
hod,  up  to  tlial  time,  orcrcoUK'  In  solving  It. 

David  P.  Todd. 


Till-:  GEOLOGY  OP  THE  ASTURtAS  AND 
GALICIA. 

Rtchtreho  tur  Its  lemtim  anciaa  de»  AMutU*  4t  dt 
la  Gttliet.  Par  Cuakle^  Baauoi*.  docleiir  H- 
sciencea.  Lille,  5u-/fcr«inan^,  1882.  aSOp.,90 
pi.    4*. 

It  was  the  good  fortune  of  otic  ol'  tJit:  writcn 
or  tbU  revieie  to  see  this  work  in  proccas  or 
i.-«'oltiliun  iu  tbc  workHhoj)  aiid  ntiidr  of  its 
hospitable  uutlior  in  Lilk ;  but  inuc-Ji  it«  bo 
uciinii'cil  lh<:  iiiiloit)itubl«  enCT^  mid  peitienco 
wliit'ii  wen?  i»rf«i(ling  jit  it«  birth,  as  well  as 
the  coiiioun  notcit  nnd  rxptriencc  which  were 
hviiig  jMi»i  mi  lilted  into  this  monograph,  the  re- 
sidt  ia  a  Hiirprisc.  flow  much  more  must  it 
surpriw  those  whn  are  iinac()iialated  irlth  Or. 
Bxrrois,  lo  learn  that  he  is  but  little  past  his 
Uiirtielh  jear :  that  ihis  is  but  otie  of  several 
important  memoirs  which  be  has  begun  and 
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eompletcd  Alone ;  nnd  tbnt  he  has  bcco  sble  to 
do  Ibis  while  his  chair  in  the  faculty  or  8cipnce 
fit  Lill*  (Aradcmj-  of  Doiiai)  was  demnnitinf; 
the  coiistaot  and  fatiguing  irork  of  l^turcs  aotl 
preparation,  and  his  ai-duoiis  labors  in  Brit- 
i«iij  under  the  geologital  survey  of  France 
Milfered  uo  interruiiilonl  > 

Without  tliu  cx|)eni.-ncu  which  lio gained,  )iotli 
in  tlK'  lii^lit  unit  in  Iho  art  of  inibli-iliiiig.  bj'  his 
itnport.'int  nnil  now  ollen  <(nolcd  "  Rn'hcrdies 
liur  Ic  torrain  civtaw-  sn[>^min'  ilc  l'Aiiglctcn-i> 
ci  de  I'Jrlaodc,""  wliich  won  him  his  ducloralc 
from  the  UDircraity  of  France,  ho  would  haidly 
bave  been  so  BUcceBsAil  in  this  InsI  book.  Both 
works  begin  with  liistorical  notices  and  bibliog- 
rapbiea ;  but  in  the  latest  the  first  four  pages 
arc  devoted  to  a  veritable  bistor_r  of  the  labors 
of  his  predecessors,  i-atber  than  to  a  mere  list 
of  thuir  books.  At  tbe  end  of  this,  bowcYer. 
there  nii-  ni-arly  four  patcc"  *>f  title!*  miiiiKt 
ii)K>n  the  render,  a»  if  T>r.  Itsrroiit  were  anxiooM 
to  t«rminntv  thin  part,  and  t;i't  nl  hi*  itnliji>ct. 

Accompanving  tliii  hir^e and  h.indKoaic qii.ir- 
to  is  an  utins  in  tbe  samr  forni,  which  contains 
twenty  plates  reproduwd  in  the  best  stylo  of 
art  at  the  present  day.  The  lirst  three  of 
these  are  colored  plates,  reproaeutiug  ten  thin 
sections  of  rocks  under  the  microscope  and  (ii 
[diarized  light.  Each  plate  is  conveniently 
c!overed  by  a  thin  tissue  sheet  coataining  tbe 
outlinntt  of  the  constituent  minerals,  with  the 
kilo's  uikI  tigiires  nt^cessary  for  indentifying 
them.  Follonin)!;  theste  arc  fourteen  plate*  of 
fossiU,  of  wliich  four  are  from  Uie  hand  of  tUv 
author ;  nine  wcr-  drawn  by  the  lithi^mphcr, 
Mr.  C.  Roggbu ;  nnd  otif  is  a  phototype  from 
the  AteiieTf  de  n-prod'tctiong  nrtiAtiquet  in 
I'arls.  The  last  three  plates  are  in  order;  one 
of  vertical  seetious,  one  of  section  sketches, 
and  one  of  pure  sketches,  on  which  latier  iii- 
Ivresliii^  and  important  fjeologlcal  pUenomeua 
li»ie  been  inarkeil.  Viewed  as  a  wbolt-,  tbe 
artiittie  work  is  as  iieifeel  u»  any  set  of  Itlnstra- 
tions  of  -leienlific  mutter  which  tJie  writer  re- 
reiDcmherit  Id  have  neen.  Where  fault  iti  m) 
bard  lo  find,  he  may  be  panloned  here  for 
mentioning  the  only  additions  which  it  seems 
to  him  could  have  made  tbe  plaUts  clearer;  viz., 
a  note  of  the  amount  of  enlargement  of  the 
figures  of  plates  ii.  and  iii..  on  the  pages  oppo- 
site those  plates.     Ilatc  i.  is  thus  provided. 

The  first  part  of  the  subject  of  this  re»-iew 
(161  p.)  Is  devoted  lo  Hthology.  It  is  inter- 
esting and  valuable,  and  will  do  much  to  in- 
crease tile  reputation  of  the  author.  It  treats 
ofthegi-neral  and  mterosL'opic  cbaractentof  lh« 
aodinMntury  tocIu.  including  Nchist^,  jibyltilot, 
quartzites.  limeHtones.  and  mimophyn^i* :  an<:l 


the  crystalline  massive  rocks,  oompciaias 
granite,  quartz  porphyry,  diorit«,  diabaM.  HU 
recent  quarU-benring  kersantite.  Th«  BchisU 
are  of  e%ery  age,  from  tbe  (.'ambrian  to  tbe 
carboniferous :  and  he  divides  their  mineral 
ingredients  into  two  classes,  —  those  which  were 
clastic,  and  [iriorin  origin  to  Itie  oonsoUd^tlon 
of  the  rocki* ;  and  th'iie  which  were  secondary, 
or  cr>'sulii/(<(l  out  during  the  cootolidatiou. 
The  lirsl  chiss  includes  quartz,  folspiir,  ami 
wliite  mint:  the  second,  qunrtt,  rultle,  tJ>ur- 
maiinc,  white  mica,  and  chlorite.  Tiic  term 
■  mimopbjTe '  is  given  by  ItarroU  to  a  scries  of 
felspathic,  porphyrilie,  and  schistose  rocks, 
which  he  thinks  were  formed  from  volcanic 
ashes  and  detritus.  —  the  same  as  most  poro- 
dilic  felslles  are  known  to  have  been  formed. 
The  niiinopliyres  ai*  rounil  associated  with  the 
sediuK'Mtary  schists,  iiunrt/itos.  and  phyilites, 
and  belong  to  the  ('ambrian,  Silurian,  and 
I'crmiun. 

<.)f  the  plates,  it  is  snillcivnt  to  stale  th.it 
they  treiv  made  by  dacquemin,  who  prepared 
those  for  Messi-s.  Fouqu^  aud  Levy's  •  Min^- 
ralogie  microgra|)hie.' 

The  second  part  treats  of  the  paleontology 
of  the  Cambrian  and  Silurian  (chap,  i.) .  and  of 
tbe  Devonian  and  carboniferous  (chap.  i[.).and 
occupies*  217  pages  of  very  Interesting  matter; 
lo  wbieh.  how<!Vcr,  it  will  be  Impossible  iiere 
to  make  mure  ttian  the  briefest  allusion.  We 
tc-arii  friiui  a  prefatory  note,  tliat  Dr.  Ilnrrols 
has  suecceiled  in  collecting  lhro«  humlred  and 
cigbty.fivc  species  of  roastU  from  the  field  of 
bislalmrsiu  this  part  of  .Spain.  Of  tbi'se.  thir- 
ty-nine arc  new  species,  which  wc  owe  lo  his 
research  :  viz,,  three  in  the  Cambrian  and  Silu- 
rian, twenty  in  the  Devonian,  and  sixteen  in 
the  carboniferous.  Theayllable-llarr..' alHxed 
to  many  others.  Is  apt  to  lead  Ifac  hasty  re^nler 
to  .iscribe  tliese  also  tolitm  :  bat  the  abbreviation 
is  for  Buri-aude,  and  not  Barrols.  The  author's 
note  (p.  177)  on  the  right  of  pre<->Hlcnor  of 
Fix>feiuor  lialdemitQ's  Heolithu.i  over  tiuuaalt'e 
Tigillit,('A  is  a  miKlel  of  impartial  justice  and 
scholarly  treatment  of  the  subjcd. 

Following  the  detailed  descriptJoa  is  a  r^- 
tumf  (pp.  359  to  SS&)  containing  considcni- 
tiona  by  Or.  Uarrois  on  tbe  genera  and  species 
just  referred  lo.  with  special  refrard  to  tJieIr 
paiallclisma ;  and  the  chapter  is  con«3xided  by 
sfiectilations  on  tlie  conditions  under  which  tlic 
de|>osits  liave  been  formed.  In  the  following 
chapter  |ii.)  tbe  same  method  is  a|)plic<i  to  tbe 
fossils  of  the  Devonian  and  uirlKmiferous. 

The  third  ]>art  is  dcvoteil  to  the  stratigraphy, 
ineluding,  of  course,  the  description  of  eross- 
seclions.     It  is  no  fatilt  of  the  snthor  titat  this 


Jdnb  13,  18SL] 


SCIENCE. 


129 


IH>rlii>n  of  the  w»rk  is  mort  difScalt  to  follow. 
Diving  to  Uic  necessity  of  subdividing  UiocTon- 
tucc-lions,  like  the  prc\-iotis  [K>rt«  of  tLc  book,  in 
nccDrdnncc  with  Ibc  limits  of  the  (^at  forma- 
tioiis.  'I'bis  (litHcully  is  inti«rent  in  the  case. 
ami  lies  ia  deciding  how  to  put  the  diverse 
pbeporoena  before  the  mind  in  '  natural  order ' 
(much-abused  phrase).  If  we  follow  Itie  jfeo- 
graphicAl  divisions,  there  iiiiitt  t>«  u  coiiliniiiil 
intem)|it!on  and  iwsimiption  of  the  khrui  gco> 
logictil  horizon ;  wbcreas,  if  the  gvulogicBl 
Itouiidurieii  arc  nlonv  Ti.^iirde(l,  the  geographical 
coutiniiily  is  broken.  Of  the  two  solutions,  per- 
liniM  the  sccoDil  is  the  ))Cttcr.  The  first  of  theii« 
SI  I  i)di  visions  (diap.  i.)  is  the  'primitive  ter- 
rnnw  '  (used  by  do  Castro  lo  imply  uearly  what 
is  meant  by  the  archaean  of  Usna).  It  ia  very 
iutcreatiug  in  this  connectJoD  {and  not  unex- 
pected), to  find  that  the  upper  diviiiou  of  tJie 
•  primitive  "  consisU  of  Ihe  roch^a  vertr.x  which 
oci-iipy  this  jioaitlon  in  South  W  ;iU-s,  the  Ap- 
palachiau  bell,  anil  in  m>  mimy  other  places. 
They  are  mingli-il  with  i-hloriti!  s<.-bi»U>  ami  talc 
schists  oveiUing  th«  niit-a  sf-hisls  of  Villnlba, 
which  Intlcrcontainhiolitc.  muscovite.ortbose. 
[>lagioc)nsc,  Aod  two  kinds  of  quartz :  with 
garnet,  xircon,  spfaeoe.  and  oligiBte  as  accea- 
soripK.  Uncisa  has  tie  en  observed  by  Dr. 
Itarrois  only  in  sul>ordinate  thin  layers  inter- 
calated aiiibiig  the  mica  sehiata. 

The  same  is  true  of  the  garnetiferoiiH  ain- 
phibolitea :  but  the  dllfurent-e  belweeii  this 
Spanish  Airatigraphy,  itnd  that  of  those  i-egioos 
where  iiimilar  rouks  have  )K-cn  observed  in 
America  and  in  Enn>|N.-.  ia,  that  the  scries  in  the 
former  <-iute  ar«  concordanl.  The  Laurentian 
wouhl  ap|>car,  from  Dr.  Itarrois'  concluMiona,  lo 
liR  n-anling  in  tiic  oiit':-roi>s  of  Oalicia.  and  the 
alfovc-mcDtioned  measures  to  represent  n  gt^iit 
development  of  tbc  lluronian.  The  auci^'saioii 
of  (.'ainbrian  beds,  both  in  the  Aatiiria.t  and  in 
(ialicia.  he  tinda  perfectly  in  aceonlancc  with 
Itarrandc's  views  of  this  part  of  Enropc^  Kiom 
a  foasil  of  Archaeoeyathus(  Billings),  clinract^' 
Utie  of  tlie  I'olsilani  anndatone,  found  in  the 
UnicHtones  of  ¥A  I'cdroso.  Macnivrson  forms  a 
column  in  whicii  hi'  thinks  that  possibly  the 
I.uurrntian  is  n-pi-cni'nteil  at  the  base  by  mica 
and  udo  schiKts,  with  intercalated  limestones  of 
various  colors,  and  sometimes  Oiled  with  actl- 
note  (aetinolite),  and,  more  rarely,  interealntcd 
tieds  of  fclspathic  grauwaeke.  On  thi.H  rent 
argillaceous,  splendent,  siliceous  talc  HchisLt, 
sometimes  containing  i-tiisstoHte;  and  on  Uiese, 
three  benches  of  conglomerates,  tuffs,  and  ar- 
(pllaceous  scbista  and  ItiucHtoncs,  whtdi  he  re- 
fers lo  titc  Pot^aiu  saiid.itunihf. 

Fotlowinf;  this  arc  <IcIai]H  of  tbc  sectioiia  in 


the  Devonian  and  carboniferous.  Tbo  sixth 
chapter  treats  of  tlie  phenomena  which  have 
modiHed  the  position  of  the  paleozoic  strata 
since  IhesL-  latter  have  been  dejioslted.  His 
I'onchiHlou  in,  that  thu  (untabriuu  Mountains 
owe  ihi-ir  origin  lo  two  distinct  linm  of  prens- 
lire :  tlic  one  acting  along  ciuit  and  wni,  and 
the  otli«r  along  north  ■lul  sotitb,  liiicD.  Tlie 
former  occurred  between  the  carbon iferoas  and 
I'ennian  ages :  and  tbo  latter,  betwoon  the 
eocene  and  miooene. 

The  last  subjects  treated  are  the  effects  of 
denudation  and  the  details  ofthe  actual  siirftcc- 
relief. 

The  work  has  been  built  wi  strong  and  sure 
foutidntiun.i,  aixl  will  lon^  be  died  as  an  au- 
thority. It  IN  full  of  ntw  facts  aiul  auggeatcd 
analogies,  and  is  cliaracterizcd  by  thoiightful- 
ocss,  industr)',  and  ouxlcsly. 


LOCKWOOD'S  ElBCTBICirr. 

Bl4Clrici'>),mii//iitlUm,  and  <i<e*'ic  uttgn^f !  a  prac 
deal  guide  and  handboot  of  gentral  ittfonmitiim  fvr 
tUtlrieal  sladen'i.  tiprralori,  and  intpttlor*.  Sf 
Thomas  D.  Lockwuod.  New  Yors,  Van  No*- 
trand.  J88S.    377  p.,  illustr.    S». 

As  indicated  in  its  preface,  Mr.  I..ockwood'K 
unpretending  t>ook  is  not  primarily  intended 
for  those  liaviiu;  any  considerable  previous 
knowledge  <jf  the  subject  of  electricity,  but 
for  till!  larife  number  of  persons  who  have  not 
had  the  advantage  of  a  scientific  education. 
and  yi't  find  themselves  in  the  employment  of 
telegraph,  tch-phone,  or  electric- light  com- 
panies in  various  su1>ordinate  positions.  To 
this  class  of  persons  the  informRlion  contained 
in  the  work  will  doubtless  be  of  gn-at  value; 
and.  indeed,  we  do  not  rccnli  any  one  Ijook.  of 
moderate  size  and  price,  in  which  so  many 
of  the  different  njipllcations  of  electricity  uru 
considered  in  an  elementary  manner.  To  one 
fniDiliiu-  with  the  subject,  the  treattncnl  of  the 
more  important  topics  must,  of  course,  seem 
brief  and  ocrasiunally  superfirial:  but.  recol- 
lecting the  design  of  the  work,  it  can  hardly 
fail  lo  win  commcndiiiion,  even  from  those  who 
most  clearly  recognizee  its  deficieneles. 

The  chapters  on  line-construction,  office  ar- 
rangements, and  the  adjustment  and  care  of 
instruments,  are  excellent:  and  a  i.-<Ty  clear 
description  of  the  principles  of  duplex  and 
ipiiidriiplex  telegraphy  Is  given.  There  isalao 
a  giKHl  account  of  Mr.  Gray's  interMting 
hiirmonic  raHltiph-  telegraph.  Mr.  Detany'i* 
ingenious  multiplex  nvnchronous  telegraph  is 
not  described,   prohaLly   because  it  did   not 
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Iiecoine  well  known  nntil  too  late  forinwrtion ; 
l>iit  wc  hope  it  maj  find  a  place  id  a  future 
vdiiion.  Hie  telephone  baa  «  chapter  devoted 
lo  iu  We  wish  that  the  theory  of  the  Jnstm- 
ment  bad  been  stated  more  at  length,  and  are 
Eurprbed  to  And  not  even  ft  reference  to  the 
musical  telephone  of  Hela. 

The  pre(«iliit]i  rumark.t  applj-  eaperially  to 
the  tatter  nml  t«i;hnicAl  portion  of  tlic  tmok. 
The  cnrlior  cliiipUtr?,  wbicb  trwit  of  vatioub 
tbeorvticftl  matters,  arc  lou  worthy  of  pmiec. 
The  ilclinitioiis  of  eloctricnl  units  uro  in  »ome 
nu4-«  far  from  clear.  Some  of  the  remarks  on 
p.  9fl.  regarding  the  unit  of  capacity,  are- quit© 
misleading.  There  are  also  some  apparent 
slips  of  the  pen.  Sacb.  for  example,  is  the 
statement  on  p.  )]'.•,  that  the  realatance  of  a 
battery  increases  in  direct  proportion  to  the 
number  of  cells,  wtiicli  ia  evidently  true  only 
when  the  cells  are  i^onmtctcil  enlin-Iy  in  series. 
To  lti«  same  oiigin  wc  niiiy  proliiihly  liiu^'  the 
eritxicous  statement  on  p.  !)4,  re^Earding  the 
use  of  Uip  terms  '  wi-iwr '  and  '  wcticr  p*- r  teo 
ond.'  Tho  chapter  on  olcctrical  measureinonts 
*e«ms  rather  to  he  compiled  fi'om  test-hook« 
than  derived  from  the  writer's  knowledge  of 
Boch  esperimenlation,  and  hence  fails  to  have 
tbemiggestivenesH  that  Is  found  in  some  portions 
of  the  book,  The  few  |>sges  devoted  to  electro- 
therapeutics are  unworthj-  of  th«  title,  and  do 
not  deserve  insertion  iu  a  M<]>arnt«  chapter  ; 
and  more  discrimination  might  well  have  li(«n 
employed  to  thi;  dcscriptioDH  of  tht-  various 
electric  lamps.  Thf  qncstion-and- answer  style 
■a  a  disadvantage,  which  would  be  removed  by 
the  substitution  of  proper  marginal  titles. 


A   IVEW  CLASSfPICATlON  OF  TBE 
MOLLUSC  A. 

Brnqfeb^Mtnlia  Briiannica.     Oth  Ad.,  vol.  xri.,  pp. 
«t2>a87.    AriieU,  MoUvtea.     By  £.  Bat  Lazh- 

KEaTBB. 

As  a  role,  (t  is  hardly  In  the  ponderooa  tomes 
of  an  enc>'cl<ipaedia  that  one  looks  for  new. 
fyeab,  and  br«i-/y  contributions  to  biology,  or 
for  epoch-milking  article*  on  biological  topicn. 
One  rnilier  cs|M.-ct.-«  the  carcfiilly  weigbuil  ami 
sifted  resultN  of  invoxtigation  which  has  already 
borne  the  test  of  publication  and  discussion, 
prepared  for  gcuctal  comprehension  by  n  divest- 
ment of  all  anoeccssarily  technical  terms.  In 
the  present  instance,  whatever  be  the  feeliuga 
of  the  layman  who  may  refer  to  it.  the  scien- 
liflc  student  of  the  MoUusca  will  be  agreesbly 
disappc^nted.  It  is  rumored  that  the  di^tin* 
guished  author  baa  in  preparatlofi  a  manual  of 
the  invertebratCH,  of  which  it  roav  bo  aiMunuxl 


this  article  is  thvforeranner.  For  this  reason, 
even  in  our  limited  space,  which  forbidii  a  really 
thorough  discussion  of  iso  largi-  a  Uipir.  it  Is 
desirable  that  the  attention  of  S|>eciaHstH  xhotild 
be  called  to  il. 

The  school  of  which  Professor  Lankcstcr  is 
one  of  the  leaders  is  marked  by  certain  well- 
recognbted  features.  They  have  broken  away^ 
from  the  fetters  of  all  previous  zoSlogical  cla  ^ 
silitation.  Armdl  with  the  latest  inatramei 
and  inethoda,  they  attack  biological  problems 
with  anlor,  aixl  rarely  fail  to  ach)  materially  to 
our  knowle<lge,  wliatovor  Iw  the  Mibjw-t  treated. 
A  new  biology  has  arisen,  and  Uic  gospel  there- 
of  is  pedigree.  By  their  ancestral  tn-cs  ahall 
ye  know  ^etn,  under  whatever  adult  garb  they 
may  conceal  ^emselves,  —  this  is  the  new  law 
of  the  new  prophets. 

So  gi«iit  a  truth  is  contained  in  it,  so  rich  the 
linrvest  under  its  slimnlatioD,  and  so  Mnani> 
raiiLisly  has  it  governed  Ibe  generation  first 
brought  under  its  benelidal  inllueuoe,  that 
even  yet  to  doubt  its  infallibility  and  ubiquity  . 
of  application  is  to  stigmalixe  une's  .-lelf  as 
biological  I'htlistinc.  Nevertheless,  it  is  hecom-l 
ing  pix-tty  generally  fldmittc<l  that  the  relations 
of  jwdigree  fail,  in  many  t*scK.  to  cxprem  a<le* 
quately  the  relations  of  adult  animals  as  we 
find  tlieni  in  natnro  :  and  that  tho  genealogical 
stand-point,  like  any  other  single  staixl- point, 
taken  by  iuelf.  Is  inadequate  to  tbe  broadest 
and  truest  view. 

I'rofesaor  I..aiikcster's  work  has  the  merits 
of  liis  BchiKtl  in  a  very  decided  degree,  while 
some  of  its  faiillit  are  equally'  well  marked. 
These  wc  shall  enilcavor  to  ))oint  out,  thougb 
limitation  <>f  kjkkv  wit!  comgwl  us  lo  do  mcKrh 
less  than  jimticc  to  liolh. 

"The  Mollusca,"  he  tells  as,  ■'  form  one  of 
the  great  phyla  or  sub-kingdoms  of  the  animal 
pedigree  or  kingdom."  After  a  very  slight 
sketch  oftbe  history  of  molluscan  classi  Heat  ion, 
tbe  works  of  Woodward  and  Itronn  are  men- 
tioned with  dctwrved  approval,  the  latter  being 
ti-nnixl  '•  tbe  mort  exhaustive  aurvey  of  exist- 
ing kmiwli-<lge  of  a  large  division  of  tbe  animal 
kingilom  which  has  ever  been  produced ; " 
which  wo»l<l  he  true,  if,  for  '  extsting  knowl- 
edge,' wc  were  to  read,  '  knowlcitge  i'xi»ting 
twenty  years  ago.'  Notwithstanding  it*  great 
merits,  the  work  of  Bronn  is  now  antiquated 
in  many  respects,  as  well  as  out  of  print,  yet, 
so  far.  has  found  do  worthy  successor.  If  to 
the  admirable  and  careftil  expo^tion  of  pre\-i- 
ona  systematic  work,  cbaraeteristic  of  Uronn'a 
monogruph.  Professor  Lankester  will  Join  the 
biologi<^»l  n-ftulla  of  the  last  twenty  yean,  bring- 
ing lK>th  up  lo  date,  ho  will  merit  even  higher 
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vaise  tliaii  tlmt  he  hu  bestoircd  upoo  titc 
Qttmau  imtiiriitUt. 

Tb*  plot!  of  tbc  work  wc  nre  reviewing  is 
fixeeUoit.  Ill  place  of  atteiupling  n  hard  »n<) 
fiiMt,  ilcfinitioii  of  the  molluscna  phvluoi.  he  has 
(loKcribed  nnd  llgured  an  architypul  mollusk  in 
detnil ;  and  the  reader,  once  fawiUarbEed  with 
this  type,  can  follow  clearlj'  the  discuMlon  of 
the  sahardinate  branches.  Tbuse  are.  taken  up 
ecrintim.  beglanlug  with  lJi4>  more  archnii;  Ibnns. 
The  pbytuni  is  ilmded  by  Lunkcsl^r  into  two 
great  brunches, —  thcGtoMO])horu  nn<i  tbu  Lipo- 
oe[>hala.  Thv  Untt  compriSH  thi«G  classes,  — 
G&«trO|XK)n  (in  its  widest  seiwo)  ;  Sophojxxla, 
or  Uic  IJcntnlin;  and  O^halopoda.  with  which 
IIk!  Author  includes  not  onlr  the  entiles,  etc., 
but  the  Ptcropodn.  The  Lipocephala  are 
equivalent  to  the  Acephala  of  Cuvier,  or  the 
Lameilibranchiata  of  authore. 

.So  fai'.  the  po&itton  of  the  I*lero()oda  (though 
not  abaohiiely  new)  with  the  ('e[»halopo<la. 
rather  than  oa  a  cbsa  by  IheuiKelvcs  or  as  .t 
suboUfls  of  OustiojKxIa,  is  the  chief  difference 
from  the  generally  accepted  ciu»)(i<i  en  lions,  and 
one  which  will  he  intich  criticised,  if  not  finally 
rejected  ;  since  the  little  that  is  known  of  the 
cmbryolog)-  of  the  pteropods  ditfers  in  impor- 
tant features  (Vom  that  of  the  oephalopods. 

'Ilie  Gastropoda  are  first  discussed  in  a 
general  way.  and.  on  the  whole,  in  a  most  aatis- 
factory  manner.  We  coiikl  wish.  that,  in  Inlro- 
dndng  new  Greek  derivatives,  aome  atUmlion 
had  been  ])ai<l  to  euphony  :  for  snr<-1y  that  me- 
lodious hinguuge  can  iiironl  bettj^r  lernis  tliiin 
gonad  {''  sexual  organ'),  rurphrailiwm  ('sensory 
organ'),  ctcmrftimi  ('gill  "),  and  othent  which 
grate  upon  the  car.  We  note  among  details  the 
erroneous  statement  that  the  radula  is  horny  (it 
is  really  chitinons) ,  and  that  the  jaws  are  usu- 
ally calcified,  and  almost  universally  prcsenl. 
No  single  instance  of  a  calcified  Jaw  among 
recent  MoUuaca  occurs  to  us.  and  there  are 
large  groups  without  a  jaw.  The  Jaw  ia  com* 
poaed  of  a  aub^tance  allied  to  chitine,  more  or 
leas  eombined  with  really  homy  niaterial,  tlie 
former  defying  alike  Uie  tttroiige«l  acids  and 
alkalies  to  reduce  it. 

The  recognition  of  the  rndiiUi  as  a  fenlure  of 
the  highest  systematic  iin|X>rtnnce  is  very  wel- 
oome :  it  is  only  to  be  regrrotled  that  the  author 
seems  to  have  fallen  into  ntter  confuuou  in  hia 
endearoi-e  to  indicate  formulae  for  the  teeth, 
and  to  have  followed,  without  much  investi- 
gation, the  crude  notions  of  I5r.  Maedonald, 
rather  than  the  researches  of  Troschel.  l,ovi''n. 
Woodward,  or  Sam.  It  seema  aUo  to  have 
esen|H;(l  him.  that  the  radnlu  ia  occasioiinlh' 
(though  rarely)  absent. 


'['be  ntillior  dtviiles  iJic  Gaatropoda  into  two 
subclnKses,  l»0]ilcur»  and  Anisopleurs.  cbarac- 
terixed  by  the  relations  of  the  organs,  which,  in 
the  foimer  and  move  anisic  group,  ore  bilater> 
ally  symmetrical  with  a  posterior  anna :  in  the 
Anisopleura  the  risoeral  mass  has  been  subjected 
to  torsion,  bringing  the  anna  to  the  anterior 
right  side,  white  the  oonoomitsnt  twisting  of 
the  remainder  of  tl>e  Intestinal  mass  resutlji  in 
a  masking  of  the  original  S3'mmelry.  In  the 
process  when  originally  brought  about,  if  the 
termination  of  tbc  in'tvattine  was  anfficiently 
low,  it  became  entangled  in  the  pedal  nervous 
loop,  which,  in  following  it,  acr|nicvd  a  Bgtire-of- 
eight  form.  If.  on  the  other  baud,  the  plane 
of  intestinal  torsion  was  above  the  pcilal  loop, 
the  latter  did  not  participate  in  the  tontion.  and 
in  the  sueceedinggenerationBretsined  its  simple 
character.  These  relative  features,  observed 
by  Spengel  in  a  number  of  moUitsks,  are  made, 
after  him.  tlie  occasion  of  two  super-ordinal 
groups,  — .Streptoneura  and  Euthyuenra. 

We  regani  the  eHta)>lis)imeiit  of  the  sub- 
classes jilwve  inentirined  osi  n  decided  advance 
on  previous  sy«trni-5.  while  it  at  doubtlUl  if  the 
super-order*  will  stand  the  lest  of  future  inves- 
tigation. The  character  adopted  as  n  basb  is 
purely  mechanical,  and,  so  for  as  yet  shown, 
without  serious  significance, 

The  isopleurous  gastropods  comprise  the 
Chitons.  Neomenildae.  and  Chaetoderma,  which 
are  considered  i*s])ectively  us  typifying  orders. 
In  our  opinion,  they  sbotitd  have  been  dinded 
Into  two  super-orders.  —  one  the  Polyplacoph- 
or«.  exhibiting  a  metameric  repetition  of  the 
primitive  shell-sac.  and  jmssessing  u  developed 
nnil  functional  foot.;  the  other  the  Clwetoder- 
mifla,  without  (as  adults)  a  primitive  Nhell-sac 
or  shell  of  any  kind,  snd  with  the  fool  al>orti'd, 
or  rudiments!.  The  stntement{p.  r.41)Uuit  the 
cuticular  spines  of  the  latter  group  '  replace*  the 
shell,  is  not  correct  in  a  strictly  scientific  sense, 
and  the  expression  were  better  not  used ;  for 
these  spines  are  absolutely  identical  with  the 
spines  of  the  girdle  in  Chiton,  and  have  no  re- 
lation to  the  true  shell. 

Tht;  A»is»|ileura  Streptoneura  are  divided 
into  two  orders,  Z;i'go-  and  Axygo-branchia, 
aeoonlingly  as  the  suppression  of  the  origi- 
nally left-side  organs  is  or  ia  not  carried  out. 
These  characters  wc  rcgani  as  unsaLisirBftor)'. 
and  the  division  resulting  as  artificial;  Halto- 
tis.  Kissurella,  ele.,  being  combined  with  tliu 
true  limpets,  while  their  (to  our  notion)  mudt 
nearer  relatives,  the  Trochidae.  I'lcurototnari- 
Idae,  etc..  are  left  in  the  other  order.  Recent 
observations  on  tlie  limpets  indicate  that  this 
arrangement  cannot  be  maintained,  though  we 
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bftte  not  siMwo  Tor  it  full  BtaterMnt  of  tlie 

CMC- 
It  should  be  said,  thai  only  example  of 
grou|>s  in  clftssiflcatioD  as  liigb  as  fainilivA  ap- 
pear in  the  work.  Of  about  Ino  hiiiiilivd  and 
seventy-five  &ioilies  of  Tinallimk*  ro«)gnixrd 
by  inula cologlftla  of  lali-r  date  Ihnn  Kroiin, 
about  sevi^Diy  only  are  n-rctTcd  lo  ;  and  the 
genera  aniignvd  lo  some  of  th^sc  are  not  ait 
|)i'i-^'nl  i'«nsidcr(;il  to  be  properly  so  placed. 
This,  hovfevcr,  is  a  mere  incident,  which  greater 
reitvarch  into  thv  present  state  of  the  science. 
Out«i<]G  the  ranks  of  professional  embryo! ogints, 
irill  make  it  easy  to  rectify-. 

The  Stieptoneura  comprise  a  larg«  |iarl  of 
the  ordinary  marine  gasirojioila  hi-aring  shelltt. 
l>ut  to  tbeni  are  added  the  b«teru|>o<ts.  <  )n  tli<- 
other  band,  llie  Knthynenra  coin))riKe  tlii'  niidi- 
branelis.  pulntonatt-N.  and  opisUiobrandis,  —  it 
not  unnalurul  aicitcinbbigf,  but  wluch  sbould 
liur<]ly  iw  kept  onl  where  I'yramidella.  Knlo- 
(londia,  and  I'byllirhoe  are  let  in.  We  do  not 
liiiil  any  indication  of  the  place  of  Siphonaria 
or  liadinia. 

The  SoleDoeoncha  Bland  alone.  That  the 
ltrroi>oda  should  do  so.  rather  than  have  been 
consolidated  with  tlie  Cephalojiotla.  many  will 
be  dis]>osed  to  believe.  n»  hankonter  ailinit.i  that 
the  develo|)ment  of  tlie  vtiihryu  '  j)n»(!nta  no 
[wiiitB  of  contact '  between  them. 

In  iho  I.iiiocwi>liala.  nnfiittnnalcly,  we  have 
tiothing  new  ;  and  tlie  old  and  now  defunct 
ordei'it  based  on  the  number  of  adductor  mus- 
ele.»  are  retained. 

Till'  remarkable  eharaeters  of  the  group  of 
Metnri'hijiliie  are  not  alluded  to:  andTridacna. 
Ui«  type,  is  actually  included  in  one  family  with 
Uimya.  Isocardia.  CyKna,  and  Cypiinu.  Fn 
fact,  the  families  of  l.ijiiice]ihaltiado|itiHt  arc,  in 
the  light  of  modern  invusligalton^.  too  an^Imic 
for  serious  criticism. 

We  have  noticed,  in  jinsstng.  Mime  itrrors,  nod 
some  features  wherein  we  dilfer  from  our  au- 
thor in  Jiid){inent  on  the  fnel«  |ire«onI«d.  ttut 
we  .-dionld  do  him  grave  injustice  if  we  did  not, 
befoiv  dosing  this  review,  give  our  tAstimony 
to  the  great  v»lae  of  his  work. 

In  this  paper  is  brought  together  the  befit 
summary  of  the  results  of  recent  analomical 
*nd  embryological  research  on  the  AlolUiSica. 
It  is  fully  (though  rather  rudely)  illustrated 
with  fresh  and  well-si-lectetl  li^iiireit.  Several 
of  the  diagrammatie  seriva  a'lwn  are  estreincly 
olear,  saitsfactory,  ami  insLruoUre.  The  arli- 
de  is  >  min<!  of  information  M  to  anatomy 
and  development,  digested  and  ]>iit  in  rational 
•eqiience.  It  is,  however,  a  sketch,  io  bruad 
outlioes.  of  the  developmental  history  of  the 


Alollusc^a.  rather  than  a  general  treatise  on  the 
group.  Kc  hope  that  it,  or  an  enlarged  and 
iniiiroveil  trontisc  following  on  the  same  lines, 
may  soon  be  accessible  in  better  form  Ibr  the 
student,  whom  it  cannot  fail  lo  stiniulale  and 
instruct.  W.  II.  Dall. 


ABORUUNAl.    UTKItATURE 
AMEIUCA. 


OF 


Aborij/inal  Antriean  autkort  ami  dkfir  prodvelioiu, 
4fimciaUij  l/ioft  in  lA«  nnliM  (itn^tia^f.  By 
Daxikc.  (i.  BatSTTuK.  PhiUdetnliia,  Brtnion, 
1883.     ea  p.     6". 

The  GSeaOtnee:  a  omedf  taltd  m  Ike  yahuaU- 
Spanith  iialeet  vf  Nicaniftia.  Edited  by  U.  G. 
OuiNTOX.  IMiiladslphia,  finitlon,  1S83.  SS-hH 
p.    8". 

The  first  of  these  papers  is  an  ossay  wbicit 
grew  out  of  a  oomiDunleatlon  which  Dr.  Briii- 
ton  made,  In  18SS,  to  the  Copenhagen  seuion 
of  the  Cfingrft  des  Am^ricauitl**.  It  is  a  bit 
of  literary  history,  whieJi  gTO(i|>s,  accorxting  lo 
form  of  expression.  —  whether  narrative,  di- 
daetic.  oratorical,  poetic,  or  dramatic.  —  the 
various  productions  of  Uie  aborigines  of  Amer- 
ica. It  includes  the  writings  in  the  native 
tongues  of  the  Maya  and  Nahua  races  in  the 
south.  It  embraces,  also,  the  bot-bed  litera- 
ture of  those  tongues  which  have  received 
their  iwwer  of  exjireasiou,  in  type,  from  the 
contact  witli  the  whites;  as  in  llic  caHC.  rur 
iiiMlJince.  of  tlie  (.'h<-roki!e».  Nor  are  Uie  elTorts 
foi^ottcn.  of  Ihe  training  of  those  of  Indian 
blood  who  have  given  exi)rcJ>sion  Imth  in  the 
Lalin,  which  was  the  common  scliolarly  medi- 
um of  the  time  of  the  Spanish  cooiiU'St,  and 
iu  the  vernaculars  nhicli  were  acquired  ftvm 
the  schools  of  the  Spanish.  French,  and  Kng- 
lish  settlers.  This  last  phase  extends  the  rai^ 
pretty  fiir  beyoiwl  llie  flco|>e  of  the  linguistic 
inlere«ta  attaching  to  the  oubject:  but  l>r. 
Brinton  doex  i>ot  moke  it  an  «)t.i4!ntiHl  [urt  of 
hi.t  plnti :  and  from  bio  etnimenitiuns  it  clearly 
apjwars  how  nuich  mor<;  rweiilive  tl>o  nations 
which  the  Simuianls  eneountervd  were  than 
the  peoples  of  the  north,  bronght  to  subjec- 
tion by  the  French  and  English.  The  review 
which  Vt.  Itrinton  makes  of  ibc  literary  actir- 
ity  —  if  we  may  so  call  it  —  of  all  the  Amer- 
ican peoples,  from  the  Eskimo  aoutliward. 
thou};h  hut  nirsory.  Is  a  reasonaUy  oom)iLete 
one,  and  opens  a  subject  of  ffreat  interetit. 

The  .tccond  title  is  the  third  in  a  HiTies  of 
alwriginal  Am<-ricuii  lilcnture,  whieli  Ur. 
itrinton  is  giving  opiiortiinely  lo  Uie  stndenta 
of  Ihe  etitnologicftt  <levelopment  of  our  in- 
digenous races.     In  the  prcsont  instance  the 
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prodnclion  is  not  purely  Indiao:  for  it  is  ot 
oompnra lively  recent  origin,  and  represeota 
the  corruptions  of  both  the  Spanlah  aod  Aztec 
tongues,  ccinibined  in  a  valvar  «av.  It  is 
iDte  resting,  liowevor,  pflvcliulogicully,  and 
ahows  what  Uiimur  and  iipirit  cun  xprinjr  from 
tbe  union  nf  tlu'  races'.  wliicUitit  jnr^in  typifies. 
The  text  of  tbir  ori^liiiil  in  ncronipnnicd  liy  n 
rendtrring  into  English  ;  mid  in  an  introduction 
unit  notes,  Dr.  Ilrinton  takes  uccosioD,  fortu- 
DAtcly,  to  make  rcc-oid  of  a  large  amount  of 
his  ciirious  nud  appoute  learning. 


M- ALPINE'S  ZOOLOaiCAL  ATLAS. 

Zofiagicat  allot  (Jnclvdlng  eomparatUe  anatomy).  ici/A 
jiraclicat  dmtliont  anil  (Tplanatury  tttifor  iJie  ufe 
of  trmltnit.  By  D.  M'Ai.prSE-  2  vola.  New 
York,   TA*  CfMury  co  ,  1883.     18:  24  pi.     f''. 

Tni<*  is  a  handsomely  bouo<l  and  iiiii§hed 
work  in  two  parta.  dealing  respectively  with  the 
iovertthrales  and  vertebrates.  It  ia  intended 
a«a  guide  lu  tbe  student  in  the  di.tficeiion  of 
represeiitiitivi;  furm.i.  The  mnntH'r  of  plates 
devoted  to  the  diirvri^nt  typen  is,  liowevur, 
hardly  proportioned  lo  their  imiwrtance.  much 
lees  to  tbc  oommonnc8»  of  tbeir  occurrence. 
Thus,  four  plfltea  Are  assigned  to  I'rotozon, 
and,  of  tliese,  one  and  a  half  to  the  Monera. 
I'ei'haps  so  much  space  is  given  to  these  be- 
uiuKv  llie  autlior  knons  that  most  stndents  will 
never  have  the  opportunity  of  stiidyinx  the  liv- 
ing fortiit.  Ytt  this  i»  bardiy  a  BuJlldenl  ex- 
t'tiiie  for  crowding  oiil  altogether  the  I'oriferu 
and  Cttclenlerutii.  t~)r  tlicHf.  notucingli;  figure 
or  diHgrjim  Ib  given  ;  although-  tbey  arc  of  uni- 
versal occurrence,  and  far  more  important  ob- 
jects of  study  to  the  student  than  mere  figurvs 
of  Monera.  Tbc  figures  of  Vermes  are  limited 
to  those  of  the  liver-fluke,  tapeworm,  and 
leech,  all  on  one  plate,  while  annelids  are  en- 
tii-ely  neglected.  At  least  one  molluaeold, 
cither  a  ]Kjlyzoan  or  aacidian,  might  well  have 
bei'n  added. 

In  his  selection  of  vertebrate*,  the  autlior 
has  been  fsr  more  forlumitA :  and  he  is  to  be 
especially  comraendcd  for  giving  tli«  anatomy 
of  the  salatoander  in  plncw;  of  that  of  tbc  com* 
mon.  but  unfortunately  in  many  respects  mi 
abnormal,  frog. 

The  drawings,  unfortunately,  leave  the  stu- 
dent lu  entire  ignorance  of  tbe  relative  size  of 
the  different  objects.  Different  organs  and 
organic  systeiUA  of  the  same  animal  are  often 
drawn  on  a  very  different  scale,  and  the  student 
left  to  imagine  that  titev  are  all  alike.  Ufe*sixe, 
(except  that  in  marked  cases  the  wonl  *  en* 
Ini^cirisnitdwl.    The  l*rotozoa  arc  prodigious, 


but  whether  mi^nifled  Ave  liuiidred  or  fire 
thousand  diameters  we  are  not  informed.  All 
Uila  might  \«Ty  easily  have  been  obviated  by 
the  use  of  a  few  l^res  or  a  simple  *c4iic- 

Sonie  mislakes  in  dntwing  or  anatomy  occur 
in  each  part.  Thus  the  slone-canst  of  the  star- 
(inh  (plate  v..  diagram  1)  is  reprewnted  as 
conneeted  <lli*ctly  with  the  top  of  one  of  the 
I'olian  vesicles.  If  any  one  will  compare  the 
otlier  figures  on  this  plate,  especially  Nos.  3 
and  4,  with  the  con-espouding  figures  in  Profeo- 
aor  Brooks's  >  Manual,'  be  will  see  immeitinle* 
ly  how  the  finer  points  of  anatoiDy,  cNpcdaliy 
or  tlie  baemal  system,  have  Ixicn  neglected. 
Fig.  3  ia  particularly  unfortunate. 

So.  too,  in  plate  xiii.,  figs.  4  and  o,  tbe  ner- 
vous sj  stem  differs  in  the  two  draivings  ;  and 
iti  fig.  o  the  single  parict<»-tiplanchnic  ganglion 
sfcras  to  be  represented  nearly  midway  be* 
twceti  the  anterior  and  posterior  adductor  muB* 
clei:,  but  without  name,  and  Its  name  given  to 
two  sipbonal  (?)  ganglia  represented  on  the 
posterior  addactor.  One  or  two  similar  in* 
stances  occur  in  the  part  devoted  to  verte- 
brates. Both  In  figures  and  notes,  the  iiuthor 
supports  the  theory  ()f  the  development  of  an 
ovary  and  '  Ncminal  capsule, *  and  the  produc- 
tion of  ova,  in  I'uniinoeciiim.  This  is  certainly 
n  l>old  |Ki«ition,  in  tbe  face  of  snch  observa- 
tions as  those  of  Professor  Biitschli  on  the 
conjugation  of  several  species  of  ttje  same 
genus,  and  described  and  supporter!  hv  Pmfcs* 
sorClaus.  Uut  with  few  exceptions,  and  thme, 
perhaps,  more  tlte  fault  of  engraver  th.'in  au- 
thor, the  anatomy  seein.i  gen<-ral!y  i.'orreet. 

The  pUtea  of  the  part  on  vertelirntcs  are 
very  fair  and  distinct ;  hut  in  the  figures  of 
many  of  the  nnudler  invertebrates  the  masses 
of  color  ai-e  fiir  more  noticeable  than  tbe  correct- 
news  or  clearness  of  tbe  details.  I'he  internal 
anatomy  of  Uic  crabs  in  plate  vitl.  is  so  in- 
definite as  to  be  of  little  assistance  to  a  stii- 
dent.  The  figures  in  plate  Ls.  are  nnicli  dearer. 
All  through  botli  volumes,  finer  drawing  and 
engraving,  and  a  mora  jodielou*  use  of  color, 
would  have  made  a  rant  iinprov<-nient.  Tlio 
engraving,  particularly,  ia  not  so  good  as  the 
prloe  of  tbe  work  would  warrsnt ;  by  no  means 
•o  clear  as  in  many  text-books  on  itoutogy  and 
Oom)uirative  anatomy.  The  notes  are  usually 
good,  though  sometimes  rather  more  literary 
llian  scientific.  Tbe  description  of  the  indi- 
vidual or  species  does  not  always  em]>hasize 
tbe  most  important  cbaraeteristica  of  the  doss 
which  it  illustrates,  of  tbe  order  or  fiunily  to 
which  it  belongs. 

Tbe  bootc  would  be  a  great  help  to  any  one 
wishing  to  take  up  a  praiAicol  course  ofdissec- 
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tion  withoiit  s  icncticr :  but,  for  most  stiidcnta 
in  Slid)  11  Hilualioii,  it  is  too  cxpeneire.  while 
mot  or  the  tcactiers  in  advanced  schools  aad 
collcgPM  will  prefer  the  finer  plat«a  of  aome 
of  the  foreign  comi»irative  aDKtomlee,  or  the 
drawings  to  be  found  In  the  books  of  rofereuce 
of  the  larger  Ubrariea,  To  teaclient  of  Jiiwloyy 
who  bave  not  such  librnric!*  ut  their  <Himninni), 
or  who.  on  account  of  ignorancN)  of  the  lan- 
guage, are  unable  to  wxe  Gcnnan  lexUbooks, 
the  Btlas  would  tn)d»ubt<K]|y  ttc  a  very  gr«st 
aiisLslancc. 


NEW  METEOROLOGICAL  JOURNALS. 

MtttOT^ogUch'  ztiwliri/l.  Heraiiax^(cb«n  von  Ai?t 
Deutechen  msttoralu^'iBoheD  puelLKfaiift.     Kvdi- 

firt  von  Ur.  W.   Korvsv.     UeU  i.,  Jantiary. 
iMlin.  Aihrr.  1881.     8°. 

Amtr'tcan  mtltornlngical  Jourual.  Edited  bv  I*ii>I. 
U.  W.  Hauuisotd.'c.  Vol.  i.,  no.  I,  May-  !)•- 
troil.  Burr,  l»M.     8°, 

Hktkokoluut  has  received  an  iniiHilitn,  lioth 
in  ('lennatiy  and  America,  by  ih<!  idinonl  «- 
miiltaiieous  iMUe  of  a  moutlily  inolvoro!ogi(Ut1 
jourual  in  each  of  ihese  (■ouiilrii-*.  'I'lic  two 
juuriiuU  are  intended,  buwuvcr,  to  cover  differ- 
mil  grounds,  and  ho  ii  will  he  necessary  to 
Hlati;  the  position  of  fiicli  He|>amtely- 

Tht  Mtieonloglmhe  zntichnfi  has  for  its 
4Klitor  one  of  the.  grc4il««l  of  living  meteoi-olo- 
gists,  and  it  in  inUmdeil  to  l>c  .i  sort  of  co- laborer 
witi]  tiie  Austrian  journal  of  raelc^orologj-. 
Uaotl  wilt  be  expected  of  this  jniblieatiuii.  aiul 
the  first  uuuber  leads  ua  to  believe  rlint  tlieM 
expectations  will  be  realized.  In  fact,  but  for 
the  alight  ditfereoce  in  appear^iKH^  iin«  might 
think  he  was  reading  a  aiiubtir  of  its  Anslrinii 
rival.  We  lind  such  iianieH  a*  .Neumnyrr,  Zen- 
ker, Krankeuhagen,  .Siirnng,  Van  Uebhcr,  and 
K'ipiwn.  ujiijciiring  «■  niiitriitutors  to  this  first 
iiunibcr.  lL->  lirst  twenty-eight  pages  contain 
original  cummuniciLtionH,  then  come  nine  [lagea 
of  corrc>|ioudcncuaiid  notices,  then  four  )mgiM 
ooooeroiug  the  founding  of  the  society,  followt^t 
by  four  iiages  of  members  of  the  (ieruiun  inote- 
ordogical  society,  three  pages  of  b!hliogni]>hy 
and  book-notices,  and  twu  pngi^s  of  plain*. 
Although  this  January  number  in  isxiird  in 
April,  yet  the  editor  hopes  to  send  out  the 
sucvessivc  iiuuibers  in  such  rapid  sucecs«ioii, 
that  after  Septeinlicr  ihey  will  appear  at  the 
proper  Mmv. 

The  Aiiitrrican  meteorological  journal  is 
edited  by  a  professional  astronomer,  who  baa 
tVCDguixed  the  needs  of  American  ineteorolo- 
gistst  and  is  sclf-den\ing  eiiouf^  to  ofl'ei-  hts 
servlcM  for  their  benefit.    From  no  Journal  of 


this  kind  can  oa«  dei^ve  any  pecuniary  benefit ; 
and  it  is  the  duty  of  tneteorologisU  to  help  tbe 
editor,  not  only  by  oommuiiicatioBB,  bat  also 
by  aubacriptions. 

Thi;  mutter  of  thin  firat  number  of  the  Jour- 
nal is  priiiciiMlly  ineU-orologioat,  and  the  topics 
treateii  ure  vnric^l.  'llic  princijiul  jirtic'te  ia 
ODc  on  )>ammelric  wavt^s  of  short  [leriiKl.  and 
is  by  a  well-known  astronomer.  In  Uie  early 
stages  tliis  journal  will  ne«d  thr  siipixirt  of  oil 
astroDotners  and  physicists  who  take  an  intei-- 
est  in  meteorolog_v,  because  we  have  not  enough 
working  meteorologists  in  this  country  to  sup- 
ply material  enough  to  make  the  undertaking 
&  nueccM.  Similar  first  atejis  taken  in  foreign 
(iiunlries  hav«  rG(]uir«-d  this  same  aid. 

Ilerutofont  American  contributions  to  our 
knowledge  of  mcteorolog}'  have  Ixtcu  senttcred 
through  various  period ii;:iU  :  but  now  tliev  cjui 
b«  published  together,  and  where  they  will  tw 
brought  soonest  to  the  notice  of  those  inter- 
ested. Although  the  editor  will  be  forced  to 
deal  with  the  popular  side  of  melcorolog}'  in 
order  to  make  the  Journal  readable  to  enough 
peo|>le  to  make  lite  circtilalion  large  enough  to 
paj'  the  ex|)enae8,  yel  it  is  hoped  th«t  be  will 
aim  to  make  its  acope  as  purely  profes^onal  aa 
(■ofsilile.  There  are  so  manyjounuds  devoted 
til  meteorology  now,  that  One  can  only  reati  the 
most  tniportaul  arliclcs  in  each  ;  and  ()uality  is 
of  greater  importance  than  (pianlity.  Theoon- 
tents  of  this  American  Joum.il  arc  divided  as 
follows  :  editorial  notes  ;  eument  notes  ;  original 
communications  ;  translations,  etc..  distributed 
over  forty  pages. 


THE  STOOr  OF  UEREDITY. 

Li/e-hitlort/  album,  pnpartA  bf  rftnMViM  o/  lit  tvtU^ 
giate  irn'ttliyiUion  cuWouUm  ^  fA(  Orii*k  mt'ircal 
iu»«ciaiion-  Edited  by  TnAxcts  Uai.tux.  F.ILS. 
London,  MacmUlan.  1884.     S-f  172  p.,  8  |>1.     4°. 

Rtrord  of  family  factdliet ;  cotuUliiiff  of  t<iMaT 
formi  anil  dirceuant  for  tnitring  ctaU,  wiik  «m 
ez/ilanatort/ preface.  By  Fkakcib  GaltoM-  Lou- 
don. Macinillim,  ISBl.     4-f  S8  p.     4°. 

Wk  have  bet-ome  accuslomeil  to  Itiok  for 
care  and  thoroughness  in  .Mr.  Oidton's  work, 
and  it  is  pleasant  to  say  that  the  two  vohiraes 
before  us  fulfil  our  expectations.  We  can 
but  assign  to  them  an  untx>mmon  im])ortance  ; 
for  it  is  indeed  signiHc.int,  that  the  novel  duly 
of  reeoi'ding  tlie  biological  history  of  otirselvcs. 
our  parcnlA,  and  our  children,  is  thus  made 
ea-ty  to  uti  by  Mr.  Gallon.  It  is  mainly  to  his 
influ^toev  that  wc  must  trace  the  eou^tctlon  of 
thonghtfuL  and  earnest  minds  that  U  Is  really 
a  duty  to  record  the  oharactcrbitics  of  erery 
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individual  and  rainlty:  for  Mr.  Gallon,  more 
tlian  tuiy  out!  else.  Iios  hroitglil  home  to  ua  the 
fact  of  our  i'lottc  dqioiidcnce  upon  our  ances- 
tors for  our  trnibi  of  Ixxlv,  mind,  and  cliarueUr. 
Ur.  Galtou's  two  miiall  rotuiiK^  provide  uioat 
admirably  for  tbc  f.tcts  in  indivl<liinl  <-iuea. 
The  thicker  of  llio  two,  the  iifc-liiwtory  idlnim, 
will  undonblrdi.V  be  the  most  widely  nseil.  It 
provides  for  the  systematic  record  of  llic  i)riii- 
oipal  facts  which  may  serve  lo  indicate  the 
constitutional  character  and  the  coui«e  of 
<li;vvIo]imi:nt  of  an  Individual  from  birth  to 
ai'vcnty-llvu  yeara  of  age.  Directions,  aditiir- 
nbk'  in  (rtciiriiesii  and  simplicity,  are  prelixed 
to  Uie  volume.  The  lir«t  of  Hit!  blank  Inbkrs 
that  follow  IK  for  ■  brief  ii;encuilogi»tl  ivcoid  ; 
the  second,  for  the  dcfc-riplion  of  the  child  at 
birth-  The  romaindcr  of  the  record  i»  divide*) 
into  five  yearly  pTiods.  For  each  [ivriod  the 
headings  and  blank>i  are  repealed,  so  thnt 
ibe  same  qnalities  may  be  trnoed  through  nil 
their  changes.  The  data  to  be  entered  ore  of 
fonr  kinds:  first,  physical  characteriaiics,  the 
slatting,  complesilon,  acutene^  of  the  nenses, 
vUu  ;  W'«)[id,  oilier  peculiarities,  bodily  endur- 
iinw.  recent  trial  of  mcntiil  power,  artistic 
capacity,  n^iteiiibliinei-  l»  ri'talivt-H ;  lliird, 
photographs  in  prolile  imd  full  face;  fimrlh, 
any  other  ob»crv»lion»,  inchidiiig  espemlly 
the  full  medical  history.  There  are  also  chails 
on  which  to  record  graphically  the  growth ; 
and  these  charts  also  give  the  curves  of  aver- 
age growth  for  males  and  females.  At  the 
end  of  the  volume  are  n  few  pages  for  records 
of  the  nife  (or  husband)  aud  children.  An 
3p{M.'ndi.\  gives  tests  for  vision. 

Only  tbosti  having  i-xpi-t  ieiice  ean  appreci* 
ate  the  study  and  thought  which  have  been 
cxpcnde<i  u|>on  tlii^  iv  in  ark  able  album,  —  the 
pro<iuct  of  a  noble  and  vii*n  philanthropy, 
rarenls  who  canicstly  desire  their  children's 
welfare  will  gradually  learn  to  rccognixe  the 
neoesMtyof  proliting  by  Mr.  (.lalton's guidance 
In  preserving  a  knowledge  of  their  children's 
lives,  for  the  plan  which  he  has  formulated  can 
hardly  he  improved  at  present.  Such  knowl- 
«lge  la  valuable  to  the  child,  not  only  as  indicat- 
ing itji  constitutional  tendencies,  hut  also  often 
as  gii  ing  warning  of  incipient  disease,  and  as 


revealing  the  influoovc  of  change  in  rcftidcnce, 
occupation,  diet,  or  habits,  upon  bvalth.  More 
valuable  still  will  the  accurately  kept  atbiiia  Iw 
when  the  child  becomes  a  parent. 

'■  For  mental  anil  phj-sicul  diaraciwiiilM,  at  wdl  as 
liablijtiei  to  disraK.  ar«  all  tnuiiinllted  more  ur  ItMS 
bv  psrtnti  lo  ibcir  chililien.  .  .  .  The  worlil  )«  brj;io- 
nlng  lo  perceivu  thai  lli«  life  at  each  inilivi<iual  it 
in  tuniH  rviU  atiise  >  jiroloiigatloii  of  iLoae  ot  his 
ancestry.  His  rharaein',  his  viftor,  aud  liii  disease 
mrv  princljially  Iht^in.  .  .  .  The  llfe-lil«Uirie*  of  ow 
rctN11i'«s  xra.  Ibetvlrjre,  iuor«  instnictire  Iv  u»  than 
those  of  >iriui^«rs:  tLey  ars  eaiMclallT  sbls  lo  fore- 
warn iii'l  encourage  us,  tor  tbey  are  prophetic  of  our 
owu  fuuii-ei." 

Tiic  thinner  volume  ts  designed  cspcnalty  to 
fkirther  tbc  science  of  heredity  by  gathering 
histories  of  families.  It  is  arranged  to  contain 
brief  records  of  the  principal  traits,  bodily  and 
psychic,  of  a  person,  and  the  person's  parents, 
grand- parents,  great-grand -pa  rents,  and  chil- 
dren. Those  who  are  able  u>  do  so,  can  render 
a  valuable  service,  not  only  to  themselves,  but 
bIso  K)  knowledge,  by  filling  out  accurately  a 
record  of  ilieir  family  faculties,  and  transmit* 
ting  a  duplicate  to  Mr.  Oalton.  who  will  iiite  it 
as  a  (confidential  doeunient  for  slatiHti^'al  pur- 
j>03i's  only.  That  he  will  iti'aw  most  viduablc 
deductions  fi-om  such  materials,  those  who  know 
his  earlier  rcsearcJies  arc  convinccil  beforehand. 
The  album  of  family  faculties  has  the  same  gen- 
eral plan  and  excellences,  and  deserves  the 
same  general  praise,  as  the  l!fc-atbum. 

Of  tlie  laws  of  heredity,  but  little  Is  really 
known;  but.  when  Ihey  are  better  and  more 
generally  understood,  a  great  revohition  must 
ensue  in  human  society.  Mr.  Gallon  is  laving 
the  fouixtation  of  a  tiiorotigh  knowledge  of 
heredity  ;  and,  because  imagination  hnalcna  to 
conceive  the  future  changes  tliat  may  reMdl, 
we  arc  inclined  to  designate  Mr.  Galton's  two 
recent  publications  as  the  most  imiM>naut 
books  of  the  year.  But  in  such  matters, 
wisdom  may  he  )>okIness  in  theoiy,  but  must 
be  conservatism  in  practice:  therefore  let  us 
diligently  gather  knowledge  of  heredity,  and 
■neanwbiie  postpone  the  anticipated  revolution. 

To  all  jwrsons  we  earnestly  recommend  the 
faithful  use  of  Ibe  two  volumes  wc  have  re> 
viewed. 


INTBLLIOENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVSBNMBNT    OBG&NIZ&TIONS. 
V,  8.  gwlopoil  lomj. 
Fuftmrilr  from  Ore-jvn,  —  DittliiK  Mr.  Diner's  re- 
coniioiiunce  of  the  Cascade  RanfK  ia  tlie  »uium«r  of 


m«.1.  Mr.  E.  E.  IUyd«n  collrctnt  froai  the  summit 
n(  JJnunt  Thlcln>D,onco(  tliniibM-p««  andmoit  pre- 
clpilous  peaks  in  the  Cucad*  (oniU  of  the  Columbia, 
apecimeiis  of  lulgurlie,  (Ii« product  resnltlniirroui  ihe 
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tutiufi  o1  ixi<:k-nia«»R  by  ligbtning.  The  gieatei  por- 
tion of  Me.  Dilbr'*  tima  In  April  wm  devoted  to  t1i« 
ttDdf  of  iliU  rwk.  whrch  ww  rlAdnuxl  worthy  of  *p«- 
eiftleismlnftUou,  uotoiitjuiiMCCOUTitor  lUrHrity.  but 
sbu  from  Ihe  fact  tUat  it  prt-sents  tlip  o|)portimUy  to 
•tud;  Ihr  producti  of  nn  uiicomnioii  method  of  (tiM> 
Ion.  Whltr  the  tormatlon  of  fiiljjiirlli'  In  t>nnit  U  of 
fr«iiu«iit  uoeiirrviice,  it  it  only  ozc«ptioiiully  pruilui:^*! 
In  »olid  rwk,  Thu  raoal  iupurtaiil  ioc&lily  where  it 
hna  hvfii  lientofore  discocefed  in  lulid  rnck  1*  t.ittl« 
Ararat  In  Armenia  rrported  by  Ablfli.  Upon  the 
tprclmnn  cr'llrrt^it  h;  him,  Wlcliiniuu  bM  roftde  a 
bri«f  111  1  ['rose upi Old  rusenrcli.  An  eridi-aroT  l>  being 
nude  to  oblftia  tome  of  tlie  fulgurite  of  Little  AniRLt 
f OF  COEaparlion  with  the  Oregon  spcclmcnK. 

SaRMur«  mcntlonii  glnzi^d  honihlendo  ntIiIkI  as 
iM-'Currlng  ou  lUo  siiminil  of  Mont  Blano;  Ilurnbuldt 
r«|Mirta  fuJ^rlle  from  on«  uf  tliu  pealn  in  Mexico; 
Ramond  mw  It  at  MvernI  points  in  the  Tyrcnret  and 
th4'  .VaTctV"!-  txil  theneoncnrmicriibavc  ncvor  been 
iuveslipied. 

Mr.  Dilivr  pr«pBn-d  a  iiumbf-r  of  it«licat«.  lliin  ttc- 
llatn  ot  Hie  fulguiile  from  Mount  Tliieiiuin;  and  its 
rdatlnn  lo  the  various  connlituents  of  llie  rock  has 
been  very  cimiily  made  out.  A  chemleal  .Tn.ily«l*  haa 
b«eu  mad*  by  Prof,  f.  W.  Clarke. 

Tiie  material  tuaed  by  tli«  ligktniug  was  cooled  so 
i|Uickl;  tliat  It  All  rcinalnnl  Kniorphou*,  nnd  formed  a 
dark,  ponius  ulaiii.  In  order  u>  ten  Ihf  eonetiialont 
micU«d  in  the  mieroti-opli-sl  analysis,  an  »tl«inpi  ws^ 
mode  tocryitslllie  ihe  ful^urlti^.     A  cuinpleiely  aiuur- 


plioui  rraipnent  wAi  bcntn)  without  fusian  lu  ■  Bub> 
son  lamp  for  tix  honni,  and  then  fonnd.  In  polartMd 
light,  lo  be  made  up  of  nlmiiitly  doubly  refrsdltig 
Dbreg,  with  a  marked  tendency  tospheralilicarnuige- 
ineiit.  A  finely  pulverized  portion  was  ttucd,  and  as 
highly  healed  iu{ioMllilelnBbla*t>UiDpfor(onrhoan 
and  lhree-<|u.triem,  anil  then  Allowed  to  cool  KTiWhiall;. 
Under  the  microscope,  it  u  ati  foiuid  that  much  of  the 
felspar,  lomo  pyroiene,  and  many  undeterminable  mi- 
eivlllef ,  eryiitaillMid  out  of  Ihe  glasa  darlnii  llie  heM- 
Ing.  Thii  Tarlons  unf^  In  iba  deTelopnient  of  fel- 
*par  cryvials  from  nnor«  or  Iws  re|[uUr  group*  of 
microliies.  ihruugh  lathe-tdiaped  biuidlciof  flbrcstoa 
eoiuplelely clear,  traiiiparentcTyslal,  areeaalljriraced. 
The  mlcnwcopical  u  well  ai  the  chentlcal  evldmc*, 
and  Ilui  derived  from  tlie  re<rysialUitailu»  of  the 
fulgurite,  all  indicate  thai  the  fusion  wu  oonQned 
chledy  to  Ihe  siliceous  giDundmass  of  the  rock  tritb 
wlileh  Ihe  tii1f;UTlte  Ik  aasoelatoil.  The  rliorobic  py- 
roxene wan  alno  fn<e>I  to  some  esteiii,  while  the  pla- 
giocla»e  felspar  unil  olivine  nere  not  aSerled.  Tlie 
eianiriiHllun  nlio  indicates  tliat  the  composition  of 
the  ginsi  derived  from  the  fiulon  i>(  pans  of  a  heter- 
ogciienuB  rock  Is  a  function  of  the  fusibility  and  elee- 
Itlc  renlHlance  of  lis  various  cmistiluenl*. 

The  basaltic  rock  on  which  the  fulgurite  bos  been 
found  Is  unique  in  the  chametcr  of  Its  pyroxene. 
The  various  mineral  eonitlluonu  of  Ihe  rock  are  now 
belnit  ■epsr.'kt^il,  tor  tlie  purpoM  ot  a  ehemical  analy- 
sis, by  nieanit  ot  Thoul^t*»  mIuiIod. 


RECENT  PBOCEEDINas    OF  SCIENTIFIC  SOCIETIES. 


I 


Bnoklyi  entanalDgiaal  wdety. 

May  31.  —  Hi'.  Itoberlo  j;avo  hu  :ii'euuiit  of  Jiio 
hablu  of  tJju  Eliuldin.'.  a  large  ntimherof  wliich  wcm 

collected  by  him  nt  the  Cliflon  excursion. Mr. 

Sebwt'nten  citlteit  attention  to  the  fonMiabltaof  some 
species  of  the  Cbrysomelldae,  belonging  or  allied  U> 
(,'ryp[occphaluB.  M.'iuy  speoiesare.  in  hi™  experience. 
omnivoroU'i;  others,  found  only  on  certain  groups  of 
piMiW. 

Aosdsmj  of  nsignl  teiosw),  FhiladtlpUa. 

May  SO.  —  Mr.  Joseph  Willeux  ituied.  [bat,  on  the 
wcat  coail  of  Florida.  »hcll -mounds  are  very  nuiner- 
oits.  Indicating  the  former  favorite  camping-tn'ounds 
of  Inillans.  The  liugest  aecumulatlon  ot  thrlls  Is  nC 
Cedar  Keys-  A  portion  of  the  town  Is  tiullt  on  tlio 
moundii ;  iiud  great  (juanlities  of  the  malerial,  consist- 
ing almost  entirely  of  oyster- shells,  have  been  used 
ill  grading  tbe  streets.  Human  bonns,  stone  Impln- 
menls,  and  (Mgnients  of  pottery,  are  freijuently  found 
aittongthe  shells.  Altti'^ugh  Prof e«tor  Wy man,  lu  hi* 
■emirir  041  Florida  ihell-heop*.  asserts  that  stone  cliipa 
«e  iMt  common,  being  only  found  separately  «r  a  few 
logetlMr>  and  In  no  case  Indlcntlntc  a  place  tor  Ibe 
manufacture  of  anow-heiuls  or  other  tmpleuienta. 


sucli  a  place  of  manufacture  may  be  «eeti  on  John's 
Island,  at  Ihe  mouth  of  tlie  Che<'jhowiska  River. 
Several  bushels  of  chips  are  bore  scattered  about,  all 
mnde  nf  Ihe  chert  rock,  tlH  only  material  in  Florida 
suitable  for  Ihe  purpose. Prof etaor  Uei I prin,  re- 
ferring to  the  Fonimiiiifera  found  In  Ihe  ruck-maatce 
from  Florida,  sinlrd.  that,  after  a  careful  search,  he 
haij  bten  etalo  lo  add  bui  one  gMius,  ^)pheroidlIIa,  lo 
thine  before  enumerated.  It  wat.  he  twticved,  tbe 
first  lime  that  snyof  llieguoeraname'l  at  tlie  meeting 
of  April  i-i,  except  Oibltoldei,  bad  been  disi-ovemi 
In  Amerlen.  Ho  h.'u]  also  foiiiul  another  species  o( 
Xummulitet.  niakiriL;,  with  X.  Willeoiil,  Uie  second 
American  form.  The  new  specitii  is  twice  the  alio 
«(  Ihnt  named:  iind  Ihe  septa  an:  more  numerous,  and 
bant  at  a  more  acute  angle.  Two  additional  forms  ot 
Orblloldes  had  been  detennlued.  the  pretence  of  one 
ot  which.  O.  ephippium,  plMves  bi->ond  donbt  tbe 
ollgocene  age  of  the  deposits  containing  It.^— llr. 
Thomas  Moohan  exhibited  flower*  u(  the  remark- 
able UaJesia,  tbe  striking  varisllon  In  ilte  lesrea  and 
seeds  of  nbleh  bad  formed  the  subject  ot  •  former 
communication.  Tbe  lowers  of  the  sport  are  cup- 
shaped  instead  of  tubular;  and  the  wide  divergence 
Ti'selicil  wiibont  any  InlerTenlng  modlBnUlona  was 
anoilicr  lllusirailon  of  the  t»ct  tbu  the  Kuim  <d 
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Tiny,  '  Xnlura  nonfiielt  talliim.'  needed  raodEBcUioD. 
Iti^  had  notlMd  ibat  tuch  dejiarturvti  usiutltjr  oecor 
III  t1iff«r«ut  parts  of  ttie  cuuntry  at  ibe  mau  tiitiit. 
Tlic  common  enlla  Illy,  (or  ImUncc.  Iiad,  In  iRTcrnl 
CMC*  during  Ihti  prcicnt  *ciuion.  di'irln|K!4  n  aiiallin 
mm e  tour  inebe*  b«lou  Ihi!  pt-r(vrt  fluu^r:  iu  uLlicr 
words,  Ibe  lUiuMy  iinkvil  flower- scapi;  of  the  Iticlmrilia 
hwil  borne  ■  bravt.  Flower*  wllli  a  pnlr  of  more  or 
leu  Impertnnt  >pft[lie!i  wnrs  nol  unconinioii  In  >i>ni* 
>i>*M>nai  the  pcciiliarity  ut  tlw  case*  iiow  referred  to 
WiTigthciiiterriilof  BSTcral  Inebesoii  lh<.'itcni,  which 
juitifln  tl)c  ii]iplle»iion  of  the  term  'hrnct'  to  ihe 
lower  spnUip.  Kiimbpio  of  inch  «|>iir.linrnii  bail  bpcn 
bf'itgbl  10  hltii  fron)  tbo  n^ij:bb<rrliooi1  vt  PlilladelphSft, 
wliiti?  otbers  biu]  lieeu  tietil  fruiii  Obio.  liidluTii.  uid 
IllinoSn,  huudreiU  of  mllvi  apurt.  In  view  of  such 
clrciimilance-a,  he  bcllr.ved  th.tt  Tarlellm  might  xprlng 
fruit)  widely  »eparst*d  conlim  by  tli«  operation  ot  a 
geueral  law  entirely  liidpjieiideiilcif  eaTiroiiioetit.  We 
know  ihnt  dUtltict  tormn  do  i|irliig  Ihrough  liogle  Jn- 
dlvldiialifrom  Teed,  ami  Ibnl,  after ulriiislln);  >»icne>»- 
fally  with  all  Lhe  vicUsltudM  of  lla  •nrrnnnditiKii,  the 
new  fonn  may  suvCi'ed  in  apreulitig,  t)iri>ui;h  ttic  lapM 
of  yi-ars  or  ago,  over  n  i-ousiderable  dlstrk't  ofcoiiutty. 
But  the  Idea,  that  alwayi  and  In  all  cojeaipeciei  hnva 
orikEinnted  In  this  manner,  pros«nt«  occaaloiinlly  diill- 
cultim  which  Keem  Intnrtuounlablc.  In  the  cMe  of 
the  limllarlty  bptwiieii  tl)e  Oora  of  Jaiwn  and  tliat 
of  tll«  pattern  portion  »(  the  Urilled  State*,  we  tuvc  to 
Maurav  Ibn  eiisteuv^  of  a  much  clowrci^nii fiction  be* 
tweei)  U)e  laiid  over  what  ii  iiovi  thu  Padlie  Ocf»ii. 
In  comparatively  modem  tlmcn,  in  otilrr  to  gni  a  Mtts- 
tacti^'O  idfA  at  the  departure  of  tlic  (prciea  from  one 
ceiirrul  spot,  and  to  demand  a  k"'^^  nunitwr  of  yean 
for  aonie  plants  to  travel  from  uiie  ccuCral  birthplace 
before  Uir.  land  (ubalded;  carrying  back  apeclea  In 
gf ologloil  ttine  farther,  pttrhapi!.  Ilian  yeologleal  (acta 
wonlil  allow.  Bid  If  we  can  *c.^  our  way  to  a  belief 
that  planii  may  chui^  Iu  a  wide  dintrlcl  simultane- 
ously in  one  direction,  and  tJiat  tbi^-ie  ehanj^ti.  once 
Introduced,  may  bn  able  to  [iCTpelualc  Ihcmselvca  till 
A  new  birtb-llme  *hoiild  arrive,  no  lutve  made  a  great 
advance  towardftalmpllfylnxthft  problem. Mi.  Ed- 
ward Polla  tta  led  tbaiacorrMpondent  In  Jamaica  bad 
failed  to  find  there  a  single  species  of  fn?sh-waier 
•pong*.  It  had  been  «iise<^'^  that  these  organisms 
aJtect  bl||h<r  latltadei  and  <ilnvaii>d  re^ons,  —  an 
opinion  wblch  the  spe.tlcer  wao  di»po*cil  to  hold.  In 
all  the  waltr-pipes  examined  by  him,  from  Ibe  imme- 
diate vicinlry  of  the  basin,  he  bad  founO  abundant 
Hponge-yrowtb ;  and  It  bod  been  asked  If  stich  gmwtli 
might  not  be  a  cause  ot  obstnicUoii.  In  K>ran  soc- 
tluns  of  fliled-up  pipes,  taken  at  a  greater  distance 
from  the  supply,  be  had  found  no  sponge;  the  bloek. 
Iitg  snbstancn  bcinn  clay  with  Iron  Impregnation. 
Be  bad  found,  IhM,  where  niasees  o(  llayenla  J^ildyl 
were  sLruiigly  mixed  in  these  jiipes  witli  iron,  the 
skeleton  ipicules  had  undergone  n  curious  change, 
la  nearly  all  uplculrs,  especially  when  young,  a  fine 
line  caii  tie  traced  down  the  niiddte:  but.  In  the  spe- 
cimens referrud  to.  a  clear  channel  occupying  two- 
thirds  of  the  entire  space,  with  openings  at  the  ends, 
could  h«  observed.    It  was  suggcitcil  that  the  chatign 


wat  due  to  the  iron  retarding  the  deposit  of  riUceous 
inibtter  iu  tlie  central  channel  of  tlie  »pi«Tii]eB-  In  the 
hlrotutatc  tplculu  of  the  same  niaioai  the  maiiEins  of 
Che  dlslt-llke  ends  were  eliminated,  ieavinx  th«ra  In 
lh«  fonn  of  rays. 

Dannpiirt  txaiaaj  at  nsluil  saifBew.  Iswh 

.Viiy^.  — .Mr.  VV.  R.  rrattcallmlaU«nllon  toMma 
Interesting  peculiarilies  in  sete'ral  of  the  f)ath«ad 
skulls  from  the  Arkansas  mouniU,  in  one  of  which 
appears  a  large  '  Iitea  tmnc.'  formnd  by  the  presence 
ot  a  horljuintal  orclpllal  suture  In  addition  to  those 
usually  present;  and  in  auolber  the  ear-opcnlngi  am 
nearly  closed  by  the  bones  growing  Into  them.  He 
alio  exhibited  a  number  of  ossicles  —  minute  bones 
of  the  iiilcni.tt  structure  of  the  esr  —  which  bad  been 
extracted  in  cleauing  out  the  earth  which  Riled  the 

cavities. The  boney-<1ew,  which  has heenobscrved 

iu  such  retuarkable  proftulon  this  sotson.  an^l  the  va- 
rious opinions  reganllng  Its  origin,  came  up  tor  discus- 
sion; and  twigs  fMia  several  tress  were  presented 
tor  examination.  The  obsen'ations  of  scTCral  m«m- 
bers  arcmed  strongly  to  support  the  theory  that  the 
substance  Is,  partly  at  least,  pmducecl  by  the  bark- 
louse,  E^llTtnaria  inniimerabllls,  and  perhaps  kin- 
dred species.  This  oplniiju  was  su«laiaed  by  the  (ol- 
lon-Ing  facts:  1^.  It  Is  found  that  the  honey-dew  Is 
not  dcpasllc<l  on  the  tcnvc*  at  the  top  of  the  trees, 
hence  II  not  an  oiciidation  from  the  leaf.  £°.  It  Is 
not  fouiKl  on  the  white  maples  which  am  not  mtested 
by  the  bark-louse,  several  liutances  ut  whkh  bavn 
benn  noticed.  3°.  It  is  observed  to  a  lesa  extent  on 
the  box-elder  tree;  and  on  examination  it  Is  found 
lhi»t  ih:«t  tree  is  alto  liifesteil  by  the  Pnlrtnaria, 
Uiough  nut  so  badly  as  the  maple.  4°.  It  is  observeil 
that  the  honey-bee,  which  collects  tlie  honey-ilew 
With  grwil  avidity,  vory  often,  and  especially  when 
the  substance  Is  considerably  dri^I  and  hardened 
upon  the  leaves,  proceeds  directly  to  the  undi^r  ildo 
of  the  limb,  where  tiM  insects  are  lixed,  and,  running 
along  Ibe  branch,  examliic.i  ihem  carefully.  app:ir- 
ently  seeking  It*  supply  (rom  that  sourec.  0''.  It  Is 
also  obaerved  that  Ibrre  In  always  Bior«  or  kas  of  It 
upon  the  insoels,  especially  in  themuruing;aiid,  u|h>n 
close  examination,  all  are  found  to  eonlatu  a  quan- 
tity uf  the  same  substance.  In  view  of  tlicse  (acts, 
theupiuion  wiuexpresHRd,  that,  allhouHh  further  and 
thurough  Investigaliun  lit  necessary  to  establish  tlin 
f.ict,  Ibis  will  be  the  final  solution. —  that  llw  houey- 
dew  is  largely  the  product  of  the  Pulrinaria,  the  sap 
being  by  it  extracted  fniin  the  tree,  and  elaborated  by 
the  insect  organism  inlu  this  sweet  snbMance,  as  Is  a 
slmlinr  or  perhaps  identical  substance  by  some  of 
the  Aphides,  anil  honey  by  the  honey-bee. 

HatBial  bistory  iceictyi  Csnwll  nBJiiniiyi  Ilhsfs,  1T.T. 

JUa]/  !S.  — Jlr.  C  S.  I'roswr  rrjul  a  paper  on  sil- 
ver In  the  Chemung  and  Calskill,  the  principal  part 
of  which  was  devoted  to  a  consideration  of  the  re- 
cently dlfcovertid  sllrer-deposlis  nearOneonta.  OIMgo 
county,  If.  T.  It  I*  claimed  that  valuable  deposits 
of  gold  and  silver  have  been  found  (n  iheCatskUt 
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or  <'hciuiiiig  near  OnmnUi,  nnd  that,  oeconllnK  to 
■MS<tB,  the  r<fck  will  j]«M  ppr  Ion  f  mm  Rtiy  to  n  liiiii- 
drud  luid  niiicty-llTc  dnilan  of  gold  Mul  »l]i«r.  In 
tbli  paimr  ilin  rviult  of  a  wriei  of  Uimys  was  given. 
ukI  no<>u<«liiiUftttci]iiiori!  than  lUrec dollnm of  »ili-cr 
10  till;  toil  ol  or«.  Tlicrt!  Ii  In  ii»me  of  tlic  rock  n 
■mail  amouni  of  |[al'-na;  and  in  Uils,  troui  0]i»  to 
two  otiticei  of  tdvnr  la  a  ton  of  ore.  but  not  any  gold. 

Soda^  tt  uu,  Ituuciiiuctli  lsititot«  of  tMhaolegj. 

Vay  S.  —  Prof.  Eilusrd  C  Pickering  addrWBed  Ihu 
»ociol)r  ou  tliB  [iropor  molhod  of  mcuurlng  color*. 
After  rWorrlTiK  to  the  dllKrult.v  '•(  mi^iisnrlnc  color 
and  In  ol>t»iiiiuji:  a  pr<j|<«r  unit  fur  inuilnreiiieil^  tlifi 
«peak«r  referred  to  llie  ordinary  plienometni  of  rolor, 
and  ttiH  vfltct  of  various  badki  on  tlii^  rayi  of  light ; 
downing,  anions  other  tlilngi,  upon  ilia  nRoct  of  a 
targe  iiidei  of  rcfrfti^tion  In  lncrea»ing  tlie  brilliancy 
of  u  body.  'Hie  explaniiljoti  (raa  tiiggMted,  that  the 
iDcrcasMd  bril!iatn-'y  of  Lheio-called  itraw  illiLmuudii, 
O  )ai«l;  Ihc  lubject  of  ccimmcnt,  and  which  were 
nld  to  liavo  bpRn  tniidr:  of  kIma  and  palntnd,  might 
have  iMan  da«  lo  n  dopoalt  upon  Ibnin  of  a  vory  iliin 
layar  of  aUrsr.  Tbe  apeaker  Mitd  that  the  aulijeci  of 
«olor  hail  generntly  been  itiidletl  subjectively,  that  Ib. 
by  1[»  effect  on  Ih«  ey'\  and  not  objectively,  its  a.  phe- 
notncnon  In  iwijlf.  The  ^eu«rally  accopiwl  th«ory 
of  color  was  explained,  by  which  it  is  supposed  that 
the  eye  can  dlitlngnliih  three  priraary  color*,  —  red, 
green,  mid  a  bliilali  vlt>]«t;  and  the  objections  In  the 
uiH  of  llii-vreul'*  coIor'Clrclo  a*  a  nieann  of  iiioa*iir- 
ln£  and  dlHlinguishliif;  color  were  referred  to.  By 
the  objective  method  of  studying  color,  we  niay  <le- 
lonulue  the  Intensity  of  each  portion  of  the  nprcirnm 
by  a  thomopfle  or  boloincinr,  or  by  phot/iRrapliy,  or, 
^^o,  bj  iDeana  of  Ihe  iuslnmiont  propueed  by  Vi«>- 
rortlt,  by  which  Ibe  lower  half  of  the  silt  of  n  apecl  ro- 
acope  can  bo  varied  In  width  until  any  pnrl  of  the 
correspond infc  tpeetram  sball  hi  }u«t  eqiul  in  bright- 
moR  lo  thai  coming  from  the  upiwr  half  of  Ibe  till, 
Ihroiijth  which  l(  paMed  the  ti):ht  la  be  lueaiitireil. 
The  amount  of  opening  of  the  lower  half  of  Ihe  slit 
affords  an  Inv.irlable  Hcalu  for  ilic  measurement  of 
tbo  ralattve  ItilviiAlty  of  two  tiithli.  Profi.-«Ror  Pick- 
•Ttng  bail  exjierieDCGd  iiiuneroua  ilifUcullieH  In  eiperi- 
meuting  with  Vierordl's  Instrument,  eapecioily  wlten 
the  lights  differed  greally  In  intensity.  The  plioto- 
spectriMCope  wbicli  he  had  Anally  perfected  was  ex- 
hlbtKd  and  deitcribed.  It  cuusUta  of  a  spectroscope 
with  Iwoslita,  in  which  the  relative  intensities  of  two 
apectra  may  be  measured  by  poUrixed  light.  Special 
devices  wero  employed  to  render  the  Imimos  to  he 
compared  well  deOued  on  their  «il];e«.  and  of  util< 
form  brlgbtneM.  The  initruineal  allows  of  many 
pr«etical  applications  In  the  measurement,  by  abao- 
lulc  standards,  of  painu,  dysa,  Inks,  giats,  and  the 
compari'oii  of  tlKhia  from  rarioiia  source*.  Another 
application  is  to  the  meuureiuetit  of  Ihe  colors  of 
ilara.  the  cbief  dlfSculty  being  tack  of  light.  In  this 
mekiarcmrnt,  Prof«s*or  Pickering  had  modified  tlie 
method  of  I'rofessor  Prltciuiril,  who  had  compared 
the  light  of  different  ttan  by  eitiiiguiiihing  them 
Willi  a  wedge   of  shade-glass,  measuring  by  a  »c»le 


tlie  point  at  which  Iliej  Mwad  tob*Tl)lblc.  I'ro- 
feMor  Pickering  hnil  moMnndllWnlUlTeliilenalCle* 
of  the  dltlerunt  colore  by  spreading  out  tlie  tight  of 
the  star  into  a  spectrum,  and  allowing  the  •tar  to 
transit  along  the  wedge,  the  time  of  dlsappeoTMiee 
of  each  color  bplng  uot«d.  The  exact  color  U  deUv- 
mSued  by  a  »eric«  ol  «lit».  Alt  Ibe  siMWtra  are 
brought  Into  the  sune  poiiiion  by  an  auxiliary  inugc 
brought  Snto  tbe  field  by  means  of  a  plalc  of  plain 
glniB  cemented  li>  Ihn  side  of  tli*  principal  prltin. 
The  rrtiiltc  Biteii  by  Ihia  Inatnunent  are  eery  e»- 
counufiiiK.  and  promise  Co  give  a  tUlafaclory  iDcaa- 
um  of  the  iuleti»ity  of  each  part  of  the  ipeciruiB  of 
titc  Stan. 

Bldlagloil  iHiffty,  TuhisgtoB- 

M<»9  5— Dr.  It.  W.  Sliufeldt  reiiMuked  IB  tt* 
coime  of  Ilia  dt^cription  of  n  pair  of  riba  ou  tbe  dci> 
ciptUl  bone  of  the  lorgc-meailied  black  bass.  Mli--rap> 
tenu  aalmoldos,  that  recently  he  bad  made  a  nuiobar 
of  <llaiioc[lous  of  thi*  flail,  and  In  every  instanoe  lud 
found  a  pair  of  ribs  upon  tlie  ucclpltal  bone.  Just 
nhaxc  and  internal  to  tlie  foramen  of  the  vagua  nerre 
(see  ScffBcr,  Nos.  tIS  And  Ut)J.  They  are  withoot  ept- 
pleural  appendaueH.  but  olherwtM  like  ihe  abitoml- 
ual  ribs.  If  tliia  fact  bo  new  lo  science.  It  U  a  very 
interesting  discovery,  of  great  raorpbological  atgiUfl' 
eancc,  and  Introduces  an  Important  factor  In  llie  theo- 
ry of  Ihe  oegineiiiaiion  of  ihe  skull.  Ii  hail  not  been 
noticed  In  any  of  Ute  proiuineut  worka  upon  ooupu^ 
stive  anatomy  geiwrallf  wed  aa  text-book*,  nor  In  a 
recent  and  very  tlioroiv''  ^ft'cln  by  Dr.  S^eoMbi  up- 
on the  cranial  oileology  of  Antlacaloa  |.1f<f|>A.^uAi^. 
ISSS).  Ur.  Sbufeldt  had  also  discoreml  Iheae  r^ba 
thoroughly  ilevclopeU  iu  llie  tunny,  Orcynus  ibynnua, 
and  thought  that  thoy  would  doubller*  bo  found  tn 
otiior*  of  the  SconibrUlae  and  CeniTttrelildae.  ^-— 
Dr.  T.  UitI  briefly  reviewed  the  aallcBt  (iruciutal 
features  of  the  various  rei>re4eutatiTes  ot  the  order 
Squall,  ai  well  as  the  lilstory  ot  the  clUHficaUoD  of 
the  group,  and  claimed  that  there  were  llva  principal 
typos  of  structun»  tuaiiife^ied  bi  the  rariotu  fomia, 
whose  analoniy  is  more  or  leas  a*tiafactor!ty  known: 
1°,  lite  I'tenioitnnla.  or  .<^lachopbtcbtbyDidi,  repre- 
sented by  but  one  known  apcclos,  lately  described  by 
Mr.  Uariuao  (defence,  N'o.  tS);  S°,  the  OpUtbar- 
tliri.  ot  which  tlie  Xotidauldae  or  Heiarcfildae  ate 
the  only  known  forms;  V,  tbe  rroartbrl,  of  wliicfa 
the  Helerodonlldan,  reprMentcd  by  the  well-konwn 
'I'ort  Jackaon  ahark,'  forma  tbeoBlyaxiviliiit  family: 
t",  the  Anarihri,  to  wbkb  bdoog  all  living  shariia 
excepting  those  dow  apeclBcaUj  eliminated;  acd.^. 
the  Itfainae,  to  which  belong  the  family  Squatlnldae, 
Including  ihn  an-called  '  angel -Hilar  ka.'  The  sfai;* 
er  wai  iiictined  lo  couaiiler  several  of  those  nioi* 
than  sub-onlinai,  and  ratlior  as  of  ordinal  valne; 
but,  until  they  bad  been  belter  studied,  ha  woold 
reacrre  opinion  on  this  qiieslioii.  Theiv  waa  one 
type,  represeiiled  by  lite  extinct  Cladodontidae.  wbese 
poaitSou  was  doubtful.  For  Uieae  he  had  formed  the 
group  Lypnuponlyll;  but  It  WM  IMt  evident  whelbM 
It  belong*  with  Uie  Irae  Sqnalt,  or  whether  ii  may 
iioi  be  iciatod  to  the  Hokioeplwla*,  the  character  «f 
tlie  brAiiehlal  archee  being  dnbloua. Mr.  X.  P. 
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Suiuldpr  exbiblii^il  spvchneiii  of  aiiukrut  tk^letons. 
ihowjng  th<!  niimlwr  of  ibe  luiubar  VRrt«bni«  to  b« 
■Ix,  and  not  IhrRr,  n*  Maletl  by  ProfcMor  Flower.  He 
ainn  Rhawoil  ibnc  tbv  malitr  bone  fonQ«d  pun  of  ihn 
i-<>aliiiuitr  o(lln;iyB<"nnli«  i^-'b ;  correclinf;  Ibe  siam- 
mtnt  of  Dr.  Coiiei,  In  hl»  '  M.>nograph  ot  Aimrricau 
Itutffiilla,'  p.  iW,  wllh  rtisnni  Id  IIir  Jugal  of  Ibc 
inii*krnt,  wlileli  I*  tb*re  (I*>htIIwi1  "m  a  mere  apllni. 
Dot  [oriulii);  by  itst^K  any  pirl  u[  Uiv  coiilinalty  of 
ttie  ardi.  for  thr.  xiiutmosal  and  innxlUatj  *pun  ari? 
■bMlutcIf  in  conlacl.  ThU  In  a  ilronx  point  o(  Fl- 
bftr.''  Hr.  Sruddtir  rcniRrked  ibai  miiakrau  n«ro 
Miabted  10  live  fruiu  four  lu  lix  miiiiilM  uuilvr  water; 
Owiu^.  iirobnbly.  to  ihc  enUi^nK^utof  iIil- abdumiual 
vtna  rata,  xblcb  exlendoil  «vrr  Ihc  nbiiomlnnl  aorU. 
Hr  bclloved  miiitknl4  to  b>^  onitiivoroQB,  anil  laid 
Ib.'kt  (be  name  indiTidual  ci>ul<]  b«  takeu  repeatedly  [n 
the  fame  trap. 

Jiajf  17.  —  Dr.  J.  M.  Ftlnl  save  a  brief  aM^ount  of 
the  blMory  of  ro^dlclue  fttuorig  tli«  ClilnvM  acconl- 
log  Va  tbelr  own  Hutburs.  and  llivii  dlHcuBied  tb«lr 
UMortet  iu  regard  U>  ihe  nutiiK  and  causes  of  diieiuu?, 
and  tbe  action  of  [v.ni<ulli!i.  Their  Ignomncit  ot  anal- 
omy,  and  lb*  oonociu^iit  «(T«vU  upon  tbeir  theory 
anil  practke,  were  sbowii.  The  mntcria  iiiediea  of  the 
Cl]iiii^«e  was  then  considered  In  detail,  and  its  pcciill- 
aiitieti,  iU  well  AS  its  resemli lance*  to  niir  ovu  prr^sent 
mild  pan,  as  llhislraled  by  Ibe  i!(illecUoD  of  CbiiiMie 
drnjc*  now  in  tli«  puMession  of  the  Naiiuiial  museum. 

Mr.  Wiley  BriUon  sent  a  paper  on  tlic  biiSnlo 

glial  of  Tentieuec,  In  whlcli  be  tCatcd  Ibat  Its  habi- 
tat Kiis  contlned  to  Ihe  MLktlmlppi  valley,  below 
the  tnoucb  of  Ihe  Ohio  Itlver-  The  dies  (generally 
make  their  appearnnce  nbout  the  first  of  .\pril,  and 
remain  froin  two  to  four  wcnhi.  Tlwy  i!fi«trtiy  an- 
RDully  more  or  IrM  tlve-iwck,  particularly  raules 
and  horn»s;  wblcb,  bowCTcr.  could  hi-  protected  by 
tboroujib  );rvasing.  The  bite  of  tbis  gnat  is  poltuin- 
uuH,  catuini;  a  swelling  lomewtiat   \\\m  a  bee-stlnic. 

Df.  T.  n.  Bean,  In  a  paper  on  Itie  wbite-0«hea 

of  N'oiih  AnjeriuK,  siiid  llierv  were  twelve  specie* 
Indl^nniw  to  North  .\inerlm.  boslde*  ths  loeonnn, 
wbtob  is  noi  properly  a  whiie-Ush,  thoiittb  related  to 
It.  He  made  n  (i^w  ([eneral  remark*  ci'DcemlD^  tbe 
wide  dlslrlbulion,  Rrtiat  abundance,  and  importance 
ot  Ihn  nblle-flshes  as  food,  and  stated  tlio  range  of 
each  spe<.'ie!>.  its  innxitnum  size  and  weight,  and  lla 
rariatioiis  through  ngn  and  conditions  of  babltaC  A 
brief  key  to  the  species,  Intcuded  \i  tacllltaie  tbeir 
Rpoedy  iilenlllicaDou,  and  baied  upon  natural  cbamc- 

ten  only,  waa  Included  in  thepaiwr. Dr.  Tbomaa 

Taylor  exhibited  a  now  li>«rumenr,  »  nilcrometor,  ■)( 
bis  own  invcniton,  for  meiuuritig  accurnlcly  and  in. 
■lantly  to  the  n^n  lucb  tbe  ihichiKms  of  any  object. 
He  iil«o  explained  tliat  pseud u-hacieria  were  produced 
by  the  boating  of  blood  at  a  comparatlvgly  low  tena- 
perature,  and  proposed  (o  ntahe  eiperlments  for  the 
pnrpOM  of  dectdlne  irhetlier  a  continuous  ferer  of 
(our  or  Ih-e  days,  with  the  blood  at  IIW.  would  pro- 
duc«  tiie  same  results  a*  blood  aitlfldalty  heat«d 
to  110^.  If  so,  it  would  account  for  mistDJiea  that 
han>  bMH  nude  by  persons  inexperienced  lu  examin- 
ing the  blood  of  fever  patients,  who  report  the  pies- 


etitP  »l  ti^Mlerla  wh«n  it  was  simply  psnudo-baeterla, 
or  broken  hlood-corpusclea,  aa  ahuirn  by  H<nl  and 
others.  He  further  explained  a  uielhud  of  thn>winit 
iipou  a  screen  the  circulation  of  blood  in  a  frufj's 
foot,  Ibe  maRnlficatlon  depending  upon  Ute  dlnanee 
of  the  redeoliiig  object,  usiui;  Uie  blich  powrrt  of  tbe 
microscope  an  Ihe  principle  ol  iloable  Bighi. 


Azores  AND  NEWS. 

Alono  Ihe  eaaiem  vem*  of  Ibe  Bahamas,  some- 
where li;  ibat  ekinn1*b-tliie  of  i»land«  consisting  of 
Cat.  Walliiig's,  SamaiiA.  Marihuana,  aud  Turk'*,  Co- 
lumbus mode  his  landfall.  Each  has  liad  its  advo- 
cates; Rnd  tbe  late  GuiiavQs  V.  Fox,  Iti  ISSO.  in  a 
ntporl  of  Ihe  coasl-liirvcy,  maintained  the  crlalm  of 
StunaniL,  wlUck  al  that  time  vm  tlie  only  one  possi- 
ble, tltat  liad  (ailed  of  an  adiocate.  ills  arguments 
arc  now  rcrleu-ed,  and  the  whole  question  examined 
afmh,  by  Lieut.  Murdoch  of  the  navy,  in  n  paper 
just  printed  la  tbe  proceedlnici  of  tb*  V.  S.  uavkl  In- 
»t  ilute.  He  claims  (or  Watiln^i'i,  which  has  had  some 
Strang  supporter*  since  It  was  Qrst  named  hy  AluSoK 
In  liAS.  U  !•  bellcrcd  to  be  the  landfall  by  Capt. 
Itether  of  lli«  royal  navy,  who  has  printed  the  most 
cuusklerabie  motitipaph  on  the  sub]->«r.;  .tnd  such 
lending  sludeiita  of  our  earliest  history  »»  Major 
among  tbe  English,  and  Peschel  among  the  Germans, 
liave  also  been  its  adiocaics.  Tbe  question  U  never 
likely,  liowever,  to  be  set  al  rest,  ui]l«>s  conti-mpora- 
ry  docunicnUry  evidence,  not  now  known,  come*  to 
light  We  have  nothing  but  Columbus'iown  jour- 
iiAl  to  guide  US,  and  a  part  of  that  only  In  ahslrnct 
as  La*  Casat  made  it.  No  theory  can  satisfy  all  tbe 
conditions  which  it  prescribes:  aiid  Ihose  wlilch  c:in 
bo  satisfied  do  not  seem  to  pettoin  oxclusU'Cty  to  any 
one  poiitl,  as  tbe  variety  of  views  clearly  shows. 
Watling's  may  be  *»iil  to  receive  Ihe  support  of  ths 
greatest  number  of  aulhurltalivecrllics;  aiidnoUllu^ 
more  conctu&lve  can  be  held  to  have  been  attained. 

—  In  anartldeln  the  June  CcJitBiry.enlltled*  What 
is  a  liberal  edueatlonP'  (noticed  In  an  earlier  part  of 
ih  is  nnmtfer),  Pretldent  Eliot  of  Hamrd  thus  speaks 
of  tbe  plaee  of  natunl  teleace  in  a  llboml  scheme  of 
study ;  — 

The  last  subject  for  whIA  I  claim  admission  to  tho 
viAKlc  clrvle  of  tho  liberal  art*  I*  natural  science.  .\il 
liie  subjects  which  the  slxteoetti  cntury  decided 
were  liberal,  and  all  the  subjects  which  1  have  hero- 
tolore  dUciiMCd,  are  studied  In  books;  but  ;iatural 
science  is  to  bo  aindled,  not  In  books,  but  In  thing*. 
Ttie  student  of  languai^B.  letters,  phil<»ophy,  mnttie- 
mtttlcsi,  history,  or  political  economy,  reads  books, 
or  listen*  to  the  nnrdi  ot  bis  teacher.  The  student 
of  natural  science  scrutinlxM,  touclics,  weighs,  meas- 
ures, analyue.  disirects,  and  walcbM  Ihlnss:  by  these 
GXerelsRs  his  powers  of  observation  and  judgment 
OM  trained,  and  he  acquires  the  pteciuus  habit  of 
Observlnit  tbe  ippeaMnces,  tmnaformatlous,  aud  pro- 
oeBseo  of  naWn;  like  Ihe  hunter  ind  the  artist, 
he  bw  open  eyes  and  an  educated  juJicntcnt  in  *m- 
log;  he  ts  at  borne  In  some  lar^e  tract  ot  uature'a 
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doiuAln;  fiDslIf,  tie  »cqnlr«*  tlie  BcientJUc  iiieiboil 
of  »ndj  in  lli«  li<^llI,  wherv  lli&t  iu«IIi(k1  via.t  origi- 
nally jwrft-ertf  J.  In  oiir  day  tlie  npitlt  in  whieh  a  tftto 
scliular  will  iluily  liuliiui  arm w -head*,  cuneiform  Id> 
Mriptlon*.  or  r^jilile  IrMhs  in  iiiijd«tuii«i,  ia  wiv  )U3it 
(lis  Mtue,  nllbougU  Uieac  objecla  belong  rwpt'ctlvely 
»  Ibree  t«iNinite  ■cImicm,  —  arebcology,  phllologjr, 
and  pKleontolosy.  [tut  whnt  lt>  Ihlti  spirit  ?  It  I* 
th«  pnltonl,  otiitiotM,  siiiL-vre.  selt'illivctiiii;  spirit  cf 
DAtiml  tcieDM.  Ouo  of  tta«  but  of  living  cltunical 
schulani,  Prafvasor  Jrbb  of  Glnsgow,  plates  Xbit  tact 
In  the  following  forolblv  wonla:  *"nKt  dlffntiou  of 
thftt  nhlch  is  »|ieci«lly  nsuit^tl  aoienu*'  h*a  at  tbe  naiiin 
Uim  spread  abroaJ  thu  only  spirit  in  wlilch  anit  kind 
of  luio«l«ilgc  can  bn  pnucculcd  l<i  a  rc«uU  nf  iMt- 
iog  intdlcctiial  Tallin. '*  AkrIii:  ib«  arU  IxiOt  npoD 
RhrmlKtr;,  pliytica,  boUiiy,  loiili^'.  aiiJ  i:i.-olugy.  «j« 
ebief  laclora  in  Ilip  civil! ution  of  our  lime,  and  *ru 
growing  ill  wnlFrial  and  moml  Influpcint  at  a  marvrJ- 
lou»  rai«.  Slncn  the  brglnnlng  of  Ibia  century,  tL«y 
havn  nrodgbc  nond^iful  ohsufws  iu  tlie  jihyNical 
ivlatluii  of  inHci  to  Ibu  «rarlh  which  bo  Uihabiw.  in 
iiHliuuBl  difuiarcalioni.  In  tndiutrlat  orRanl/atlon.  In 
gorFnimcntnl  lunrtloiis,  and  iu  %i>«  lUddca  of  •loniet- 
tlc  llti';  ami  they  ultl  (.•(.■riainly  do  us  luucb  fur  tliL- 
tn'eiili«th  euutury  ai  they  have  done  for  ours.  Tli^cy 
are  nul  siuiply  mci:lianlr-Bl  or  matnrfAl  (orcwi:  thry 
■re  nlao  moral  (oic«t  of  |cr«at  intrust)  j.  1  ni»iiitaiii 
Ibat  tbr  younjc  science,  wbich  ha«  alrtiLcty  c>v(-d  to 
all  tel^ucei  a  utw  mid  better  spii'll  and  mclliud,  and 
to  ciiiliEalioii  ii(!W  powcn  and  rcaoarrrii  of  liifliitio 
raiig«.  dcuirvpstobi^nflrnlttcd  wllb  allpo'iIlileboiiurB 
to  tbo  circle  of  tbi^  llbnral  aru;  and  that  h  Hlutlf 
lilted  lo  train  noble  factilllM,  irliicb  arc  not  trained 
by  the  Mudies  now  cbii^y  pursued  Iu  youth,  ought 
to  be  adinllled  on  tcrmi  of  porfcwt  oqnallEy  to  tbe 
BcadMnlr  currlciiliim. 

Tbn  wlfo  men  of  the  Gfteeuth  i^enliiry  look  llic 
belt  inlelleetiul  and  mural  tnulcrinU  rxidlni;  In  tbnir 
day.  —  namely.  Ibir  cluMical  litrtatiir<'a.  niolaphySlcs, 
maihninatlca,  and  sjstemalie  theology,  —  and  mado 
Of  them  the  suhatanee  of  the  edncailoti  which  th«y 
called  Ub«rtil.  niipn  wc  inki!  tbc  bc*t  InteilectDd 
and  inomi  raaterlnli  of  their  day  and  of  our*  to 
make  up  IhR  Udl  o(  »iib)ecu  worthy  to  rank  u  llb- 
erU.  And  to  be  ntudled  for  diitipline,  ou^lit  wc  to 
omit  that  iialuml  wicuce  wbidi  in  iti  ontromo  «up- 
piies  some  of  tbc  molt  important  force*  of  luoderii 
dvlllxation?  We  do  omit  It.  I  du  nut  know  a  linglc 
prepartklory  Mhuol  in  tbia  cuiinlry  in  n-hidi  natural 
science  ba*  an  adequate  plarc,  or  any  approach  lo  &ii 
adcqnnle  pificc,  allhougb  H>inn  IJOgliinEiiKshave  lately 
b«en  made.  Th«tc  la  v«ry  f  ItUe  profit  iu  studying  R«t- 
unil  seieiice  in  a  book,  u  U  it  wcr«  grntiunar  or  his- 
tory: for  iiotliing  of  tbe  peculiar  dUclpline  wbieh  ttie 
proper  study  of  science  lupplits  can  be  obtained  Id 
that  way,  alihoush  soma  Inforraalion  on  scieoiiBc  sub- 
ject* may  bo  so  aeqaircd.  In  must  colleges  n  little 
•cioutitii-  Intonnation  boBeml  to  the  student  through 
lectures  on  ibe  uteofmumali,  but  no  scientific  traiiv 
lug.  The  Mienee  Is  mni|>  iuiroiiuced  as  early  a*  tlie 
•opLonur*  y«ar:  seneRsliy  it  besin*  only  with  the 
JODlor  year,  by  wblch  time  the  mind  of  the  siiidenl 


hM  become  to  let  In  ihn  hablls  whlcti  th«  siuily 
of  languages  and  iuath«in*lies  engenders,  tlial  b*' 
Bads  great  dISicully  in  grasping  tbe  sctentfBc  mubod. 
It  secerns  to  him  absurd  to  perform  cxp):rini«nU.  or 
make  dl*»ectloiui.  Can  be  not  rMd  in  a  book,  or  m« 
in  a  picture,  wbai  ibe  resuiu  will  be  ?  The  only  way 
to  prevent  this  dlapropurlionale  derelofimeiit  of  Ibe 
young  mind,  on  the  side  of  linguistic  and  abclrwt 
reaK>nlRj(,  is  Ui  liitro'luce  into  school  «oiir>M  of  study 
a  fair  amount  of  training  in  scteji«ea  ol  obMrrMion. 
Over  against  (our  longuases,  tbe  iteinenlB  of  matht- 
matlcs,  and  tht!  dcniRntt  of  history,  Uiero  miut  be 
set  some  accurate  study  of  thinjc*.  W«re  utiior  ariia- 
meut  needed,  I  should  fliul  It  in  tbe  grcrat  addition  to 
llie  enjoyment  of  life  nhliA  results  from  an  earl; 
■cqualnlancn  and  constant  Intimacy  vlih  the  wonilon 
and  beauties  of  external  naiur«.  For  boy  and  iitaa 
tliis  lutiiuacy  U  a  >our«e  of  ever  fresh  deligbU 

—  Some  ijuMllons  baring  been  ralird  In  rrtaitoii  to 
the  distance  travelled  by  (hr  Lappa  ol  Baron  N'onleti- 
sklutd's  party  in  their  excursion  intucer)lral  fireen, 
land,  Mr.  Oscar  DIeksnn  arrnngrd  (or  a  setici  ol  races 
en  sHttor  ("snow-shoes')  at  Qiilckjoek  In  I^pland. 
The  distance  which  they  ctsimed  to  have  tntielled 
over  tbc  tireenland  ice  was  two  hundred  and  ibiriy 
kllomnlrrs,  going  and  returning  In  fihy-wven  hnur*. 
For  tills  mamn  the  courses  werv  arrangevi  so  as  M 
have  a  total  lengtli  of  two  hundred  and  tventy-Mr4& 
kilometres.  Tlie  race*  look  place  on  the  3d  ot  AprQ 
lust,  »nd  were  sptvnd  over  six  days.  Tbe  following 
re«uli*  were  obtained :  — 

The  flr«t  prite.  three  huitdred  and  dfty  fiwin,  wa* 
gained  by  Pnro  Lars  Tuorda,  one  ol  Iboee  wbo  had 
Tlslted  Qreenlaiid  with  Nordensktold,  and  wbo  trBC* 
ellcd  over  tbe  ahnve-mentlonod  distance  In  twenty-one 
hout«  twenty-two  miimies,  Inchidlng  all  stoppant. 
The  second  prii«  was  goined  by  I'ehr  Olof  Landla. 
wlici  cnmc  In  half  a  minute  later.  Tbe  third  and 
fuurtb  prir.^s  were  awardrd  (or  the  tlnuts  of  tvonty- 
on«houi«lliirly-lbre«and  abal(  minutes  and  twenty- 
one  hours  and  llfly-six  minutes  respectively.  Foot 
others  received  a  gratuity  o(  ihirty-Bve  (nuici  (or 
havlujt  covered  the  distance  In  Ins  than  twenty-sU 
houtSi.  All  arriied  in  f;ood  cMnlllion.  unexhauMei, 
and  took  part  in  the  [eslivtliea  which  followed  tbe 
rscr^  Many  of  them  hod  also  tntTelled  fntn  eeventy 
to  a  hundred  kl1omf:trrs  before  the  ra<*,  to  jcet  to  tbe 
point  where  tbe  course  be^n.  It  will  be  obserred 
iJiat  tbe  result  cuuipletely  conflnns  tbe  claim*  of  the 
Lapps  on  their  Jonmcy  in  Greenland,  as  far  as  a  par- 
allel performnnre  can  do  so. 

—  In  an  article  In  Jfature  of  May  15,  upon  tbe  r^ 
cent  eartliquake  in  England,  Mr.  W.  Tofiley  gives  a 
map  of  the  alTecied  district  in  vbicb  an  attempt  bas 
been  made  to  mark  the  positions  of  all  p4ac«e  at  which 
Ibe  shock  was  felt,  ao  far  a*  can  b«  learned  from  put^ 
Ushed  aci'oiinls;  Inil  In  Essex,  Soflolk,  aisd  No«h 
Kemt,  only  a  few  o(  such  places  could  be  marled.  By 
marking  the  outcropt  of  the  older  mcka  (carbonirer- 
ooaand  oarlter|,lhe  possible  ccmnedlon of  theeewitb 
the  travel  of  the  earthquake- wave  may  be  eeeo.  TliU 
is  made  clearer  by  ibe  section.    The  position  of  tbe 
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Uaii  of  Ib*Mnliiii»l««<.^ptll  I^TW.    K.ll.  —  Thi-  plMH  marWil  nrt  IbM*  (I  «tl«h  tha  •hDCk  vh  hit.    In  Ibo  «MI  o(  RnatiHd 
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paleoiolc  rocln  Is  kuuwii  at  Harwich  unl  LoDdou.  mutt  liAve  orleStmieil  (certainty  far  wUhIn  the  ptl^o- 

TfaCK  I*  xome  tuici^flainiy  ni  lo  tlidr  pvnition  under  u>\t  ruck*),  tlie  liiip  drawn  \t  luflicieutly  iivjkr  th« 

ItMdtfigandCfdcliiialcr;  but  torthnpurpmclctcndod,  tritlli.     Wc  ran  tee  how  Ui«  abock  can   bare  been 

and  re^rdbetoeliad  totbod«pili  atwiilch  Uiasbock  propagiitcd  through  the  liani  palMxolc  rock*,  and 


742 


SCIENCE. 


tVoL.  UL,  Ko.  71. 


I)e«u  fell  uberc  tbe»«  ue  ban  or  Uiialy  covered  -with 
n«wer  roeks;  wbcreoi,  ihraugh  fhe  Uilek  and  cadnr 
KKonilarr  and  tiirttiiT?  rocka,  th«  wave  iiitshi  trarvl  a 
»liorMr<ll*Uoce.  Fowiblr.  ^M,  tbia  ucUon  may  tUf^ 
getl  aa  expl&iialion  of  tlie  double  aliock  uhk-li  wm 
foiBetlincarecoided:  Ui«flrM  would  be  tbat  travelling; 
qnlckl;  tliroagl)  the  ban)  palooxolc  rock* ;  tbo  aecoiid, 
that  propagitwd  more  slowl;  ihrou^Ii  ibe  sofi«r  ov«r- 
IjlDf;  uexer  rooka. 

— Tbe  NlKer  «xpedSUoD,  seiil  oiil  by  Dr.  Enill 
Hlebeck  ot  Uulle,  la  to  ileTote  iuelf  specially  to  Uu- 
f^Utic!  and  ciliiiogrnphkal  exploration:  nnd  Ihe  flfW 
report  of  lu  work  hai  Jnal  xppr.irpd.  under  the  tlile 
"Bin  belCrsK  tur  keriniiilw  A«t  fiiHacben  spraclie 
iu  Afrk».  vou  tiolilob  Adolf  Kraute,"  —  an  octavo 
panipblel  of  a  bunilred  and  el^t  page*,  witb  n  map 
of  the  region  explored,  piibllilioit  bjr  Drockhaui. 
I.etpilg.  TI>R  name  of  tho  poopla  irlioic  langaage  M  r. 
BLrmoM  baa  »[<idled  ii  ewioiuly  spelled,  lliey  c«ll 
Ui«m«elT«e  in  the  sin^Iar.  Pul :  In  the  plural,  Ful  (tlie 
cliaiige  of  the  Itiltlnl  coiiianniit  U  In  oc«r>rditice  with 
a  euphonic  law  of  (Im  languaiw) ;  Ibo  Frcnrh  nxualiy 
wriw  tha  name  Paul,  nnd  lliU  fiimt  lix»  been  aijopied 
by  Mine  Englisb  wiil«rit;  but  Ibe  Ambs  and  oilier 
tiel^ibon  EQore  communly  employ  the  oilier:  and  it 
tberefore  Metns  better  to  call  the  people  Ful»,  and 
tlieir  laUEUago  the  Fiilic.  Tlitt  people,  tipread  o^er  a 
l&iCe  part  of  wegtem  and  middle  bodaii,  «  KIi  a  l«r- 
rl(0ir7  about  one-fourtb  M  laige  aa  Europe,  ba*  beui 
long  FKogiilxed  u  one  of  the  moat  Intereailng  on  the 
continent  of  Africa.  They  are  dearly  diatinguUh- 
ablt^  tnpbyaicAl  and  nieiiia.1  i^liaracl«rlslic«.  frointlie 
negroes  soolb  anil  west  of  tbeui,  and  are  perhaps 
allied  la  de^^ree  of  cullure,  aud  in  latigtiAi-e,  to  Ilie 
Cuiliitu  ttibci  wlio  dvcll  In  ami  near  Abyiiinia. 
There  are  touml  amons  tbfim  bolli  the  hrovnt-red  ty|if 
and  tbe  black.  Tliey  are  not  iiuiseed  In  one  com- 
uiunily,  but  are  settled  In  );n>upa.  with  various  oc- 
oupatioui.  —  aome  peaceful  and  Indiutrioun,  otliers 
warlike  nnd  pre<Utory.  Whence  nnd  when  Ihey  came 
to  tlielr  pit^enc  abode  ii  not  known ;  ibi'lr  traditions 
are  either  not  clear,  or  are  eiidently  affected  by  tbelr 
contACt  wtUi  Ibe  Arabs  and  otlier  Mohammed nii4. 
Out,  from  the  few  historical  aceotmu  which  have 
boon  eollectod  bj  European  Iravollerv,  we  learn  that 
tlie  Fula  bave  been  a  conquering  people  for  centuriei. 
Tbe  Orel  reliable  mention  of  them  occurs  in  the  thir- 
Menth  century  of  our  era.  at  nhloh  time  they  hnd 
already  eatabllahed  a  kingdom.  At  tlic  prtMCiiI  time 
two  V»l  kingdom*  are  lu  exi«lence,  —  that  of  Sokuto. 
and  that  of  (iundu;  and  Ibtlr  conquering  cartvr  itlll 
continues.  Tbc^  hare  long  since  embraced  Ntaoi, 
are  xcalous  itudenta  nt  tlie  Kuran,  and  have  begun  to 
create  a  national  literature.  One  of  tiM  moet  ia< 
tereetiBg  facts  in  tbe  history  uf  the  North -African 
people*  Is  ihe  re»dine>a  and  intelligence  with  which 
Ibey  hare  acoepted  Islam;  and  there  U  no  doubt  that 
ihey  have  been  greatly  beueflted  by  ita  Ulerary  and 
Mhleal  culture.  Tbe  Fultc  language  Itai  no  diitlno 
tion  of  genders  (ac(«rdtng  to  Gen.  FaMherbn,  It  dE»- 
tinguUbei  human  betn|[s  from  the  liwer  animals  In 
It*  nonn-termlnaiionl,  and  no  decleuslon  uf  nouns; 
but,  on  the  other  hand,  it  has  a  very  eUborate  devel- 


opment of  the  verb.  In  this  latter  point,  and  la  Its 
pronominal  forma,  it  Hems  to  apjiroarh  iiu>  Galla 
and  oih«r  (.'ushic  ton|[ue«,  anil  even  tlie  Semitic. 
Bnt  tbeae  comparisons  mu»t  lie  cMitiucti-'d  rvrj  cau- 
tiously. I'iie  dilferenees  between  the  groups  of 
laiiguagee  In  quntion  ate  grexter  litsri  their  r«<oni- 
blances;  and,  If  Memlllr  and  Ilandlle  (thai  Is,  K|.-yp- 
llin,  Libyan,  and  Onshic]  ever  funned  vne  family. 
It  was  to  long  ago  that  the  deiDuiuiration  of  tbelr 
unity  must  be  next  to  imputaibto.  Mr.  Eratue  com- 
pares some  of  the  formi  ol  these  firoups,  and  reacbaa 
tlie  conduflon  that  tbe  Fultc  i*  lo  be  tefarded  as 
proto-I  lam  ilie;  that  is.  as  repreaenting  Uie  oriElnal 
liuguiatiotype  from  whlcb  Egyptian,  Libyan  (BerVr), 
and  Cushlc  have  spntng:  bat  this  conelusion  I*  not 
Jtiitjflcd  by  the  fact*.  Mr.  KrauM  ba»  done  hts  work 
of  exploration  well ;  and  II  U  to  be  hoped  Utat  be  will 
be  able  to  cuiitluue  his  investigations,  and  clear  np 
some  p<rints  in  the  Fulic  language  ami  hiatory  whlcti 
are  still  obscure. 

—  Ifattin;  May  29,  slates,  that  last  aatutnn  the  ex- 
pedilloii  under  Lieut.  Holm  for  nxplorliig  the  east 
coast  of  Qrennland,  and  whlcb  la  a^n  to  start  north- 
wards  Ibis  •priiix.  met  a  p*rty  of  about  sixty  Eaal- 
Gteenlouden  —  lueu,  women,  and  children  — south 
of  tbe  Island  of  Aluk.  on  ihe  cast  coast.  Tbrj  were 
on  the  way  to  the  weal  coast  to  sell  bear,  fox,  and  seal 
skins.  Biery  attempt  was  made  by  the  Daniab  ex- 
plorer to  induce  same  of  them  to  reluni.  and  acta* 
guides  on  his  journey  northward*;  but  the  proepert 
of  a  risk  to  a  Danish  aettlemeat  pmvnd  uh>  gireat.  A 
considerable  number  of  Saat-Ureenlaudera  die  on 
tlielr  way  to  tbe  west  coast.  The  E.ut-Grpen]andcrs 
are  rejiortcd  to  differ  much  from  tlie\Veji[.Grveniand- 
en  In  ataturn  ami  nppcnranco;  tlie  men  tn^lnit  often 
tall,  with  black  lie.'iids  and  Enropean  cast  of  face. 
This  seems  to  be  particularly  tbe  case  with  those  llr. 
lug  far  north.  Both  Baal  and  West  fireenlsndcrahava 
small  bands  and  feet.  Durl  ng  tlie  year  1 883,  tour  boat* 
with  hcitheii  Kiiu-iireen landers  arrived  at  Juliaaa- 
hnab.  Three  of  Ihcte  came  from  tbe  distant  Ang- 
musaiik;  and  in  lliein  there  were  alwi.  (or  tbe  lint 
liin<%  natives  from  Keloliuiik,  whieh  is  fire  days* 
journey  tnrtlier  north.  The  latter  ttaietl,  that  in  lli« 
winter  thoy  weri'  In  tht  lisbll,  when  jourueying  on 
slrlgbs,  of  meetiu):  u1lh  i>euple  living  much  farther 
iiortli.  EelaluatJk  beiiiv:  silitated.  It  is  brtievcd.  be- 
tween Inllliide  6~"  and  (W°  north,  It  may  bo  avumeid 
Iliat  the  whole  i:  <  f  jiiI  fniui  latilade  Bo"  lo  ~0° 
is  to  Kime  d^tin  ■     ■         J-.-d. 

—  A  iiotf  [riFii  Hr.  Jurgcni  of  the  t^cna  inter- 
national iJi'  I'  <:  Iriglcai  station  >ays  that  the  work 
there  will  tcmilnite  about  tbe  middle  of  June.  Tbe 
parly  will  then  proceed  la  boaia  to  Yakutsk,  where 
they  hope  to  arrive  in  AugnsL  This  letter,  dated 
Not.  13,  says,  that,  daring  tbe  sumnvr  ot  1S(<3,  (our 
faundml  and  fifty  verwts  of  n>ut«a  In  liie  l.eDa  delta 
bad  been  surreyed,  and  iiugii«4ic  olterTations  made 
at  five  different  localities.  The  mean  temperature 
o(  June,  July,  and  August,  was  about  HC  K.  The 
I.ena  waa  rloeod  by  loe  SejH.  19.  During  the  snm- 
mer  Ibe  tky  wx*  coustaully  dowly,  with  liglil  wiads 
aeeoBipauied  by  fog. 
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•  — Tlie  plijvicai  rtmtrol  of  Ui«  chfc«owr  of  wdl- 
menw  described  by  Riitot  (see  Scltnft,  18S3.  li.  S60) 
U  now  <ron!(l<le(cil  by  onolhcr  Belgian  gcolngist,  Vkii 
deii  liroek,  m  tlis  b!Uii»  (or  n  n«w  fr.ylc  "(  cl«»l(l(r«- 
tioii  of  <-«'rta!ii  poloKlcal  (]ppo»it8-.  namely,  (i>r  tbono 
frngtnriiliil  slraU,  ftvcumuklcil  arouDd  ilie  niai^n  o( 
oceanic  nrrjiB.  In  which  the  nllcnikUon  trum  cosr»« 
[o  flno  umlimnnUi  khowH  a  Tftrlntlnn  In  Ihu  daptb  o( 
tlie  v/Mvr  in  wlilcb  ibe  uccuiuiilutinti*  w«r«  made. 
TliP  work  ia  .-ui  exleunioii  o(  Ui«  id^a  bo  well  pro- 
lenteil  In  PmfCMor  Ncwl>ert7'»  'Cireka  0(  d«|}Oii- 
tlou'  some  yoArx  i){o. 

—  A  inceiing  wxa  1i«M  In  Bo»lon  recenity.at  tbe 
rooinit  of  ihn  Amt-rioau  ncadtmy  of  ails  auil  MleDCM, 
locunftiiler  thi;  ndvlnnbllUy  o[  [onning  n  Xcw-Sng- 
laiid  iociuty  for  oberraTlnn  nml  aludr  of  meteor- 
ology. Prof.  W.  !I.  Niles  ot  llie  Massac lii»ntt» 
innltiib:  »f  tcrlinnlogy  wu  clec[«d  cbaimikn,  anil 
Mr.  W.  M,  IJavU  of  IlarTBrd  college.  iii!cretary. 
AfU-T  an  intorinal  <li*oiii>lon  of  thn  method  and  aiins 
of  inch  A  lociely,  n  couiiulIle«,  consUlins  of  Trofc*- 
*or  Wlnilotr  Upton  of  Brown  univcrsily.  Protcwor 
Arthur  Searlo  of  the  Ilarvard  college  observatory, 
and  Mr.  Davis,  nts  appointed  to  consider  furllier 
plana  for  organfiatlou  and  work,  and  lo  report  at  n 
meeting  lo  be  called  at  an  early  dal<?. 

—  Ca^miHr  (m  mondea  gives  tbe  toltowllix  dfifcri])- 
tloii  of  the  Ski'lvatiow  pocket -battery.  Tlia  «luru«iit 
is  cuniilriict«d  of  slipot  7.1nc  and  silver  cliloridr 
wrapped  in  |Nitclinii.'rit  paper,  lnini»rnfd  In  a  soltttlon 
of  noventy-five  parts  of  caustic  pota»h,  and  a  huu- 
<tr«(I  of  wfttrr.  The  whole  !s  placed  tn  a  siiiaM  troiijtlt 
ul  gulUi-per«ha.  which  can  be  closed  benaetically. 
The  cuuiliitlor*  and  «il«rDal  conUcU  arc  ol  ailver. 
Such  an  element,  when  coiuplM«,  w«l)tl>*  about  a 
huodrod  grams.  Its  electroniotlvH  toroe  It  1.45  to 
1.60  <olt,  and  11  ylr.ldit  (or  an  hour  a  current  ul  one 
(impire, 

I—  Mr.  Richard  Jones,  who  ha»  for  many  ycaf»  do- 
vot*d  his  allcniion  to  the  preaervation  of  me«l,  liaa 
now  adopted  a  new  prorcM.  Th«  principle  coiiaI«ta 
In  tin  injection  of  n  Anld  preparation  of  bonicic  acid 

I  Into  the  blood  of  th«  animal  I mnind lately  aflor  it  hu 
been  stunned,  and  before  lis  heart  hat  ceafed  to  beat ; 
Ihe  whole  operation,  ineludiug  llie  removal  of  the 
blood  and  cbcnilral  Hiild  from  tbo  body  of  tbe  ani- 
mal, only  taking  a  f<>w  rolnnlfj.  The  quantity  of 
I  borate  acid  used  is  rery  •.uiall.  and  that  little  I*  nl- 
(no*t  Iintn(!d lately  drawn  out  again  with  the  blood. 
Tbe  preeervatton  of  the  fle.ih  U  said  to  be  lliorouglily 
nflected:  theqiiauUty  of  tlie  chemical  left  in  the  llesh 

Imuat  therefore  be  very  small,  and  can  srircnly  be  In- 
jUrtona  to  Ihe  human  system ;  for,  as  I'fofMSor  Bnrff 
has  proTed  by  exparlineitt,  living  auiioal*.  either  of 
the  human  or  other  ipeclw,  do  not  aecm  to  be  injured 
in  any  way  by  the  oouBUinpllon  of  tL  jV  deinonstm- 
Uon  of  the  effects  of  Ibe  process  wa»  given  In  April 
at  the  Adelphl  Hotel,  when  the  joiiila  cul  from  a 
aberp  that  li^l  been  hanging  tor  more  than  seven 
weeks  at  the  house  of  tlie  Society  of  art*  were  cooknl 
In  variou"  ways;  and  those  present  tgcwd  that  the 
meat  was  cijnal  to  ordli^ary  buldiei's  laeat. 


—  Mr.  Cr.  P.  Knnt  cxlilblt«d,  ai  a  rf<«^t  m««llD)E  ol 
tlic  New-York  academy  of  iclen«««,  two  aaetect  im- 
agers of  the  lUmn  and  vicuna  from  the  interior  of 
Pern.  They  wrlghfvi  six  oonreieaeh,  and  worn  both 
of  nolld  silver,  wltliilireicrpllonof  the iMxtles.  which 
were  Dlled  with  WHue  earlliy  niateiial,  Tlui  llanuk 
bad  evidently  been  acted  tipou  by  subsiaitoes  In  the 
•oil.  wbieh  loft  the  silver  In  a  rffiuarkaMy  piim  state; 
an<]  Ibe  workmanship  on  this  flpii«>  especially  lliu 
hair  reproduction,  w»*  very  fine.  The  rtctma  hi  not 
of  BO  pure  ailver.  and  is  In  a  very  good  stole  of 
preservation.  Ur.  Kuiu  explained  that  a  famine  In 
the  interior  of  tha  eoaniry  liad  rauhnt  tbe  m^vM  to 
bo  ilesiMrfled  of  many  ihoueand  ounces  of  omament*. 
which  were  carried  to  the  >«aco**[,  and  there  sold 
lor  their  weight  In  altver  and  gold. 

—  It  Is  laid  (bat  a  wild-flowers  prutectjun  act  has 
been  iutroduced  in  the  Ilritiah  house  of  commoni,  by 
the  provisions  ol  wbldi  any  one,  for  twenty  year*  to 
cotne,  tonnd  gmbblng  up  a  (em,  prlmroM,  ftolet,  or 
in  fnot  any  of  tbe  indl|[enonshloesoma,shaJ)  be  subject 
to  fine  and  Imprisonment.  The  Inhabitanta  of  Oom- 
wail  and  Dcvonshite,  thoec  lands  of  (em,  have  been 
adverUsInx  laritely  their  nllUniines*  to  denude  Uielr 
own  conatles  lo  sujiply  the  citiee,— a  procenmade 
Mksy  by  the  jMKoel-posi. 

— The  ancceas  of  the  late  InteraattonAl  exposllkm 
at  Amsterdam  has  templed  the  Colonial  society  of  tbe 
N'pth erl and B  to  propose  the  eslablishmeiit  oj  a  peri- 
odical In  French  and  I>nlch,  under  Ibn  name  of  the 
fi#ru«colon>iile((fnJcma(iondIf.  In  wblehthirte  Inter- 
ested, of  whatever  oatioiuUty,  can  ditcuss  with  free- 
dom anjr  quesiioni  relating  to  culonial  affaln  It  is 
proposed  lo  divide  Ibe  eonlenta  Into  three  sections, 
reUiiiij  respectively  to  commerce  and  Industry,  euv- 
ertiment.  and  ge^t^raphy  and  elhDOi<>gy.  The  sup- 
port of  geogmphen.  in  general,  is  requested  toward 
Ibf  cnrrylng-tiiit  of  this  programme. 

—  Some  Bn^-liah  totirists,  including  Hr.  Graham  of 
the  Alpine  club,  have  engaged  two  guides  from  tbe 
Bernese  Obcrland,  and  proceeded  to  India  wllh  the 
Inlention  of  icallnft  tome  o(  Ibn  hlKh  peaks  of 
th«  nimaiaya»,  especially  Kabru  (£3.000  feet)  and 
Zubauu  (81,000  feet).  For  the  prteeol  the y  will  not 
attempt  Mount  Everest. 

—  We  learn  from  Jfaturr,  Uay  SO,  that  the  French 
minister  of  education  and  the  line  aria  has  proposed 
to  place  at  the  dlnposal  ft  Paslciir,  (i:>r  Ihe  proeecu- 
lion  of  hiFi  scieutilic  experiments,  a  large  domain  situ- 
ated at  Vlllencuvc-Elang.  which  belongs  lo  tbe  state. 
— Bove,  after  a  short  escitrsiou  on  the  Upper 
PnraDO,  was  to  embark  for  the  Falkl.iiid  Islands 
and  Tlarra  del  Fuego.  lie  expects  ui  viiit  Italy  this 
summer,  and  make  preparations  for  an  antarctic 
expedition  projected  for  the  year  ISSTi, 

—  Wlditcman,  a  French  diemlst,  has  observed 
that  an  lnsulaiint:>skin  can  he  pro<liiced  on  metal 
wires  by  decomposing  plumbates  nnd  alkaline  fer< 
ratf*  with  tbe  electric  current.  The  method  is  as 
follows:  prepare  a  bath  of  plumbate  of  potash  bf 
diuolvlng  ten  grams  of  litharge  In  a  Hire  of  water,  to 
wbtch  two  hundred  srams  of  caustic  loda  has  been 
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nildol,  Bnil  boll  ll  darlag  half  an  hour.  I.«t  It  Tt*t, 
(iMftiil.  nii<]  Ibe  titith  I*  rwly  for  ut«.  The  nlre  (o 
be  covensl  vltli  lliv  iiikulalhig-Bkiii  it  eoniiFcled  to 
thp  pa*lllTC  pole  n(  111*  battery,  and  a  nnall  (trip  of 
plaUtinUi  In  U>a  DOKatiTd  jioIr.  Bolh  wire  anil  pla-tl- 
R«ni  Mre  tiien  pTDii|{ed  in  tb«  baih.  M«t>11ic  l^ail  In 
k  vifcy  diTMed  «UIe  it  pntulpiUtHil  at  iLe  u«^ltve 
polo,  and  peroxide  of  Inad  on  the  wire.  Tbii  lay«r 
of  p«rni1da  takts  nil  colon  of  ttii-  ipet^inim,  and  tbe 
Innlaiton  la  blKlmt  wli«u  the  wlr«  iak«*  a  brxroUIi- 
black  Uct.  If  ibii  inaublor  Is  durable.  It  will  pruru 
of  gT«*t  «crvlc«  in  electric  lighilne. 

—  The  Society  of  ii*tiir«lbi«  of  tbo  St  P«l«nbnrs 
unlrenity  have  decided  on  allordlii);  ineaitt  to  Ihne 
loiiloffliU  for  Fipedittuna  In  ISftl.  One  la  to  stuily 
Ili«  fauna  of  the  White  .Si>a;  nRolhcr.  Ibe  embryology 
and  dci'elopnifnt  of  Ibo  it«nii*  Arclponacr  In  the 
Urnl  Riv«r.  Tlie  botanieid  and  g«ulo|{fual  excunktua 
win  be  dlieiiwed  later  on. 

—On  May  If)  ]'ftal«ur  read,  al  the  Aeadwaj  of 
actencea,  bU  report  on  hU  four  yean*  experimental 
■tudlen  on  hydrupboblu,  aai  the  meant,  not  of  enuJI- 
tSllnKi  bin  of  weakenlcid  II.  I'bn  rorroipondent  of 
tlie  Loiidou  Dallji  nno*  dencrlbea  PB*l<>ur  a*  "a  mnn 
of  tquare-buill  d^ure.  and  baTini;  tbe  ratber  coarae 
and  aolld  altnbkh  one  »a  oflcn  fimli  In  arlitocraU 
and  peaaania  In  tbe  I'Vancbe  Cnml^.  bla  native  prov- 
ince. Tlie  eye*  are  ao  accuaioineil  to  tb""  mlcroicope 
a*  lu  hare  loot  In  jfreat  meuaure  tlivirnornial  capaclly 
of  vUlonnl  adapUtion.anil  are  devoid  of  expreasioii." 
Paawur  ailmtu.  In  bia  reimrt  on  bydn>p1ioUa.  that  ihe 
microbe  r«nis1ng  II  baa  not  bMn  dlaoovercd,  tliough 
lie  la  sure  of  It*  exletenca;  and  thai  It  may  bt^nmo 
agftlii  relielllauB  afMr  It  haa  been  truuimitled  to  an 
organlam  more  favorable  to  its  growth.  Tlma  the 
*lnui  inocnlalcd  from  an  an  In  n  rabbit  wll!  not  kill 
the  latter,  but  It  paMed  on  lo.inolherrtbbtl,  anil  ih«n 
to  dog  or  man.  will  be  fatal.  He  ol>FerveJ  Ibal  In 
tomn  animal*  tbe  rlrua  lo>t,  and  in  oUicri  i;niu»l, 
forces  In  tbo  nbbit  It*  power  wni  moit  vlnlble, 
whenaa  tbe  aim  waa  leat  terribly  nftccti-il.  ll  rlicre- 
fore  occurred  (o  Pa«tfMU,  tliai,  if  vlrna  wore  trana- 
■Bitted  from  one  ape  toanulher,  il  would  grow  weaker 
*t  fAcli  Inoculailon.  lie  look  aome  from  a  dug*! 
brain,  aad  Itiocnlaieil  an  ap«.  which  died  from  Ita 
rabid  virua.  He  inoculated  a  second,  and  tbon  a 
tbinl.  nblcb  was  hardly  indiipuaed,  Tb-  virus  au 
wotlltlcd  wa*  iranimlKed  U>  a  rabbit,  ill  whole  body 
tt  recuvorcU  aonie  alrrnglh.  ll  Inercaacd  In  morbid 
pon-er  In  a  *eei>tid  and  tblrd  r»bbtl,  and  atialncil  the 
maximum  in  ib«  fourlb.  II  would  tbua  be  aeeu  tbal 
vlrtilpncc  waa  only  kepi  In  cli<«k  by  withholding  from 
It  good  comlltlona  for  sniwlh.  It  would  be  alao 
•een  that  it  never  rKOvered.wbRii  well  lameil,  lupria- 
tine  ihadtinesa  In  a  single  bound.  Pattenr  claimed 
to  ao  fs>inpktp|y  tame  ibe  vlrn*.  that  ■  dog  would,  in 
being  nrndnrtKl  refractory  to  rablea  bybypoilcnnlc  In- 
ocuUlion  or  trepannlns,  ahow  no  ilgn  of  lllnnu.  In 
Ihe  second  part  of  hi*  report,  Paaieiir  explained  how 
Ui«  maximnin  of  virulence  was  certainly  aiiained,  by 
making  levcnl  gulneA-plgn  tb*  tnediuroi  betwoen 
ralibiia  and  dnca.  Hi-  told  the  •eadcniy  bi>  had  dlt- 
Tnvered   n  pn>ce**  by  which  be  can  operate  wlih 


diuaactl  blood  on  hr.alUt;MM4,  and  daln*  U>  bt 
able  to  check  ihe  proitreaa  of  rabl«*  in  fmhljr-bhten 
do^  or  other  animals.  He  aska  tbe  acMlcmy  and 
Uie  minister  of  public  imlniotioji  to  appufat  ■  com- 
mlllm  to  atudy  hl>  proof  et  peri  men  ts. 

—  One  of  the  attraction*  of  Uie  London  eshlhlihiA 
of  hy^ene  is  a  alreet  of  old  London,  eontalulng 
homes  of  varioita  periods  prevloua  lo  Ibe  gmd  Bre 
of  lIXMt,  wllb  l)ie  domvallc  arTangHMintii  at  tbelf 
lime.  Modem  villa  rea!dence«,  *«  lliey  ou^til  (o  be, 
and  as  they  ougbl  not.  alio  add  tu  Ihe  iuterevt  of 
bolh  tenant  ami  landlord  lo  wbnt  promiseii  to  be  aa 
great  an  allracllon  .u  lli«  *  fltherloa '  wa>  last  yrar. 

A  oorre»iiondeBt  of  the  New-York  JTrmfn^f  poM 
writes  that  Ibe  atreet  repwMntiag  old  LiOiidon  wai 
originally  Intended  lo  be  a  life-like  awl  iU»4iBe4l  model 
o(  Old  Cbope,  but  il  wai  found  that  no  actual  record 
of  the  locality  ranialn«>].  It  waa  therefore  decided 
to  coiiatrnct  a  aireet  of  celebrated  and  well-kiKiwn 
rcl lea.  most  of  which  have  only  disappc^art->d  within 
the  lost  century.  The  work  baa  Ihh^h  carried  oat 
under  Ihn  nipsrlntendcnca  of  Mr.  George  Blrcli  of 
Ihe  Iioudon  and  Mlddleaea  arelieologlcsl  aociety.  AU 
lbs  buildings  belong  to  a  period  BUterior  to  thi?  greal 
lire.  One  enters  by  Biabopagale  through  a  '(locl- 
ninn  nt  the  old  I.ondon  wall:  lb*  anchia  ■unnountinl 
with  Ibe  city  urmn,  and  a  atatue  of  Ulnbop  WIlllajB, 
Ihe  Xorman.  lu  the  Street  •«  Dnd  tbe  Rotte  Itut, 
Fonchurcb  Street;  the  Cock  Urem,  Le»d«nhaJl;  tbe 
Threi-  sqnlrmla,  Fleet  Street;  Iiaak  WalUKi  boUM, 
No.  110  Chancery  Lane;  and  old  abopa  from  8i. 
Eihelbitii>a's  Biahop«j;ate.  The  street  la  narrow,  and 
the  gablei  almost  meet  over  one's  head.  A  realdenoo 
of  Tlie  wpalthy  of  that  period  ta  that  of  ih*  Due  do 
Sulty,  ulso  a  house  where  Olicer  Cromwell  lodged  tai 
Wntminster.  There  are  eiamplea  of  guIM-haDt, 
atich  ai  tlic  Hall  of  th«  broiberfaood.  from  Little 
BrilalD.  Next  we  come  upon  llie  Old  fonntaiti  bo*- 
telry  from  llic  Minorlcs, — a  quaint,  luiuble-down 
edilioe  of  four  stories,  each  prujettiiig  further  over 
the  oihiir.  and  a  lean-to  gaU«  rooL  milttlnglon'a 
palac!  Is  a  linn  tpeclmco  Of  the  p«riod.  A  full  de- 
acripUon  Ot  the  show  by  the  detlsiiera  appears  in  tlie 
oatalotrue.  There  are  a|ieclateua  of  aJl  the  Blii»- 
beihan  types,  as  also  of  old  Biunan  deoomtloa  in  pla^ 
trr  and  lurra-cotto.  The  houtea  are  peopled  by  flguni 
dre»*ed  tn  ibo  jwriod  from  nlsMl*.  old  deeontiaaa, 
dra»ln|:a,  etc.  Old  armor,  etc.,  baa  been  tent,  aad 
the  whole  worked  up  into  a  most  Ute-likv  akow.  T1>* 
object  Is  to  give  an  Idea  of  the  bygkolc  eondlUoa 
under  whleb  our  anccatnr*  lived. 

—  The  Xew-York  frenln^  pool  stalea  that  tbn 
Spaniab  papers  ore  full  of  tli«  proposal  lo  cat  a  canal 
from  tbo  Day  of  DUcay  to  tbe  lledlterraaewi  Bob 
'I'lie  plan  propoaod  U  todfrpen  the  lUverGirandefor 
wome  distance,  aad  reach  ibo  open  sea  al  Narboone, 
in  the  department  of  Aude.  The  proposed  wort 
will  be  jbout  two  hundred  and  fifty  mllos  lone,  aiul 
will  aaTc  a  distance  ol  nearly  two  Ibouuind  milea  be- 
tween SiMil  and  London.  Speakiuit  of  two  great  ea- 
■lineerin;  proposal*,  one  paper  aajra  that  the  cliantid 
tunnel  will  lum  au  ialand  into  a  pcnlnaola.  while  the 
now  canal  will  turn  a  peninsula  Inlo  an  btand. 
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VOMMEXT  AND  CRITICISE. 
V*»t<Ar.srf  niitl  vriticifins,  nt  Ihia  noiiaon, 
turn  naturally  lownrd  the  aohools  nnd  cuUcgus 
whiok  i\Te  Uolrliog  tlioir  annual  n^soinlitioe.  aod 
bcBtowiii^  Ihclr  ncademio  Iiouoih.  A  yeai- 
ago,  nt  llar>-ard,  ■  vigorous  speaker  applied 
the  mat«b  to  inalcrintH  YrliH;li  proved  to  lie  very 
fixploeive :  and  sinci-  IIrii  w<-  hnve  liml  a  sno- 
c4-8»Ioii  of  argiiiiiciit«.  public  and  priviUc,  with 
ttppvaltt  to  llie  law  and  to  llie  te§tiinony,  Kuro- 
pcan  and  Amerlt-aii.  respeclUig  the  value  of 
difTereot  brniichoA  of  kiujwludgi;.  and  ilic  pi-o[)or 
ortler  of  bUkUch.  Having  read  tlic  various 
])ainplileta  and  magazinu  nrticlcx  whicth  have 
np|ii-arc<)  on  tUb  subject  by  Adams,  tloflnnnn. 
White.  Dyer.  Janms,  Fisher.  Sumnor.  and 
Eliot,  niul  many  others  ;  Iiavlng  walched  the 
oontrovcrsy,  cwricd  ou  lu  the  tiewspapc-ra, 
—  It  sccins  to  tilt  that  tb«  discussiun.  tliougli 
rather  nioiiotoiiou*  to  those  who  have  previous* 
ly  tliouglil  it  out,  has  been  limi-ly,  vigorous, 
and  iisi'liil.  Probiiiily  the  leaders  of  the  battle 
have  not  in  the  least  changed  their  opinions ; 
but  ire  think  that  the  educated  piibUc  has  a 
clearer  notion  of  the  meaning  of  a  liberal  edii* 
cnliiin,  and  that  sounder  vii;w«  niwu  the  ri-la- 
tioHK  of  literature  and  science  arc  likely  to 
prevail,  as  a  result  of  this  discusaioii. 

X*  ti>  aiident  life  and  l«ll«rs,  it  is  obvious 
tliat  more  and  more  is  to  be  done  in  this  country 
forllifir  Htndy.  Claaaical  leaohers,  conscious 
of  llic  delideiiciist  of  former  daya,  are  endeav- 
oring to  secure  more  enthuaisitni  and  higher 
scholarship  by  tlic  use  of  better  text-books, 
better  methods  of  instruction,  and  ampler 
means  of  Illustration ;  and,  with  great  advan- 
tage l>otli  lo  teachers  and  pupils,  they  arc 
eliminating  from  iIm  claK<iical  classrooms,  by 
nirlous  regulations,  ihoiie  nliu  oan  not.  or  will 

Jo  not,  team  tlicir  Ort^ek  and  l.«tin. 

nlry  nill  certainly  gain  by  tliis. 


But  the  Creek  question,  as  it  is  called,  is 
only  one  ptiase  of  the  movement:  there  is  an 
increasing  zest  in  tin-  Mudy  of  anti(|tiity,  —  in 
whatever  interprets  the  history  of  mankind. 
1'hc  woric  of  Daird,  I'owelt,  Mallory,  Urinlon, 
llandelier,  and  of  many  others,  is  illnminnling 
the  records  of  the  savage  life  and  of  tlie  early 
cErliizalions  in  tliia  country.  I1ic  estnbliHh- 
in<-nt  of  an  Archeologloal  institute  of  America, 
and  theojMiuingofan  .\tnerican  school  of  classi- 
cal studies  in  Athens,  iirv  tndicalioniMif  avtivily 
in  the  Held  of  classical  in<|iiir}i'.  The  lectures 
given  in  various  cities  hist  winter  —  by  Clarke 
on  bia  exploration  of  Assos,  by  Waldsteiu  on 
Greek  arcbeologv',  and  by  Stilluian  on  his 
sliidic«ia  the  Irfvant  —  are  similar  MgiiM.  Ilc- 
fore  many  months  have  [losMd,  a  distingnished 
arvlieologtst  ftx>m  Rome,  the  exploi-er  of  the 
Forum,  will  be  lecturing  among  us.  CoUce- 
lionn  of  CUS19  and  pbolograplia  and  ocAvm  arc 
now  to  be  found  near  all  our  claaaical  colleges. 
The  Amerltxtn  journal  ofjihllotogy  lias  reached 
its  sixth  volume,  with  marks  of  inavaning 
valnc.  and  without  drawing  olf  material  from 
the  American  oriental  and  the  American  philo- 
logical societies.  Even  Assyrian  antiquities 
are  receiving  the  most  furious  attention  in  Ibis 
country  from  men  trained  in  Germany,  and 
aeknowleilged  to  be  most  coinpcu-nt  for  the 
interpretation  of  cuneiform  inscriptions.  All 
these  facts  are  indications  ti>  our  minds  that 
Ibc  study  of  antiquity  is  in  no  danger  at 
present  of  being  undervalued  by  Americans. 
Certainly  the  lovers  of  Greek  culture  miil  not 
be  nbuine<t;  for  tbc  flower  of  ancient  liter.-iturQ 
and  art  will  surely  not  be  slighted  by  an  intel- 
ligent coiiinninity,  once  fully  awakened  to  the 
ittiidy  of  tiic  remote  (laat. 


On  tbe  other  hand,  the  eluinis  of  scienoe 
are  receiving  morv  and  mom  recognition.  The 
great  bborntories  begun  or  completed  within 
the  year  at  Cambridge,  New  Haven,  Daltimore. 
and  Ithaca,  are  signs,  which   ercrybody  ci'i 
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uDdereUind,  that  tti«  pliyaioal  and  natural  sci- 
ftioc*  nrc  iDOic  Uiun  ('tit  to  lie  enooiiragifl. 
Oiiginiil  rpsKiniics  arc  in  progrpss  in  private 
and  in  |)ubUc  laboratories  to  an  ext«nt  un- 
known ainoog  ui  a  few  yoar*  ago.  More 
amjiln  mraiiH  of  imliliviilioii,  cxpCL'iiilly  in  kuIi- 
jccts  which  rci|uiri;  costly  illu«trnliun,  arc  loud- 
ly called  for.  Xtireo  or  four  sucli  memoirs 
proceedii^;  ttom  American  laboratories  bave 
been  offered  to  the  Royal  socit-iy  in  I^ndoii. 
and  Lave  been  orderud  to  he  prinliil  in  ttii-ir 
l^'ocvcdings,  because  there  wa^  no  place  for 
tbem  here.  The  national  government,  with  a 
parsimonious  hand,  but  stJU  with  increasin(; 
wisdom,  is  providing  for  audi  scientlRo  publi- 
e«itio»H  as  arc  inorn  or  Wm  pcrlinoiit  to  the 
pulilii:  BCiTi'icc.  Si'liools  of  technology  arc  in- 
craating  in  number  and  in  power.  It  is  more 
and  more  openly  asserted,  that  no  one  in  theae 
days  is  receiving  a  truly  liberal  eAucalioii, 
unless  be  adds'to  mathemstiea  and  languages 
au  acfiuaintanee  with  at  least  on<!  branch  of 
ccientlfic:  inquiry,  derivt^d  in  part  from  work  in 
a  laborutijry,  and  riijra  personal  observation  of 
the  nietliods  of  resc.ircb.  Seaside  laliorato- 
rics  flt  Newport,  Wood's  IIoU,  Annisquam,  and 
Beaufort,  are  giving  facilities  for  the  ^ludy  of 
life  at  Ibe  seashore,  as  years  ago  oiiiK>nitiiitieH 
wGT?  giv«n  in  the  interior  to  tlie  student  anil 
cotlcdor  of  foMiils. 


Aa  1T0  look  at  iIh^  aituatioTi,  and  recall  such 
facts  aa  we  have  stated,  ire  believe  that  in 
American  education  the  claims  of  literature 
and  science  are  fairly  adjusted.  More  ought 
to  be  done  in  both  directions.  The  riciicst  of 
our  colleges  are  jjoor.  Were  the  income  of 
Ilananl  to  be  doubled,  evt-ry  dollar  could  be 
well  employed  at  once.  Were  there  to  be  a 
dozen  Dan'aids  and  Yalcs,  with  plans  as  wUc 
us  those  nhich  hate  governed  Ihe^e  olil  foun* 
dultoiis,  and  with  means  as  ample,  the  country 
would  reap  thebencGta . 


the  present  suggestion  to  a  cougressfonnl  irom- 
mtttee,   t!i;it    thv    work    of    the  (vjasl-xurvey 
Hhoul<I  be  divided  ;  the  hydrography  and  coast 
trianguliUion  to  bo  assigned  to  tbe  hydrogr.tphJo 
offloo  of  the  navy  department,  and  tbegoottelle 
work  to  the  geological  survey  of  tbe  iult-nor 
deparlinent.    It  waa  by  the  advice  of  the  a(^«<i- 
emy  that  tlie  prcMent  geological  »ur%'ey  arose, 
prai'ticjilly  by  the  consoliilation  of  three  pre- 
rioiixly  existing  organizations.      And   In    it* 
mcmurHn<lum,  drawn  up  with  great  care  and 
skill,  the  academy  recotunutnded  (h»i  tiic  coast- 
enrvey  aliould  be   transreircd  to  the    interior 
department.   "  retaining  its  original  field  of 
operations,  and  assuming  also  the  entire  men- 
Kuration  of  the  public  domain:  and  tliut,  so 
mo<lifled  and  extended.  It  hereafter  be  known 
aa  tbe  V.  8.  ooaat  and  Interior  survey." 

The  purpose  of  tlie  academy  was  plain, — to 
bring  together,  under  one  department,  the  coast 
(and  interior)  Mirvey,  for  the  mensuration  and 
mapping  of  the  country ;  the  geological  iwr- 
vey,  fur  tlie  study  of  its  geological  structure 
and  n.-4liirnl  resources  ;  and  tbe  land-olDoc,  for 
the  disposition  and  sale  of  publi<!  lands.  The 
two  latter  would  reijuii-e  their  own  maps,  baaed 
uixin  geodetic  pointit  furnished  by  the  first; 
and  the  land-olllce  oonid  obtain  from  tlie  geo- 
logical survey  all  the  iufomialiou  It  nM|oired 
as  to  the  value  and  otaasllleation  of  lands.  Tbe 
entire  sun,'ey  of  tbe  public  donuun  would  tbibt 
fall,  as  Is  proper,  iimler  one  depaitment  i  and 
Uiat  Do-ordinatioi)  of  work  and  mitlual  e»-op- 
eratiou  ira|wmtivcly  required  woidd  be  obtain- 
able without  difBcuIly,  and  with  tile  least  wa 


Ir  tbe  excellent  recommendations  made  by 
Uie  Xational  academy  of  science:*  live  or  sis 
yean  ago  hail  then  bceii  fully  .-ulopted  by  con- 
gress, we  should  probably  have  been  spared 


In  DO  event  should  tbe  work  of  llie 
«iir\-ey  be  divided ;  it  foiins  an  haniionioas  at 
congnious  whole.  Hydrography  must  be  baiwd 
on  geoileiic  work.  ^u(>niarine  tojiographv  is 
important  lo  an  uiidi-n<landing  of  Ihc  stniclura 
of  H  eoniiiieiit.  Nor  is  a  geological  aunev 
deeply  wnccmod  in  the  niceties  of  relinnl  gi-. 
odetic  measurements,  nor  in  geodetic  questions 
OS  such.  For  its  purpoM's,  work  of  a  more 
rapid  and  sniwrfiGial  kimi  snlllces ;  and  It  were 
much  to  be  feared,  that,  iu  its  sutioidination  u 
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the  gvgJugical  surm*.  the  cxcelkncc  of  tint 
work  of  our  coast-aun-ej ,  now  jtislly  (lie  Iiigli- 
cut  i>rid«  of  our  nation's  scirncc.  would  tl«- 
tcriorate.  Aa  it  stnnils,  it  mar  fe.irlessly 
<rhallcnj[c  comparifton  with  similar  work  by 
any  Kutopc^an  nation  in  precision,  elegance, 
and  economy.    Its  wnrli  !a  for  alt  time. 

A  itKcoiiD  of  the  opening  nnil  doati^  of  navi- 
g»ti<H)  at  York  Factoiy,  lInilM>n'a  Bay.  nxteuil- 
ing  from  1828  to  IKOO,  tias  liccu  comnuiiiiiMitcd 
by  W.  Wooda  of  Oi«  Undeon*s-I)ay  company. 
The  latcat  dato  of  opeu  water  in  sprii^  is 
June  1 ;  tbe  carli«§t  closing  of  uatigatlon. 
Nov.  3,  *nie  earliest  ojMiniiig  wa«  Slay  i  ; 
Ihi-  latest  closing,  Dec.  'J.  Tlie  season,  then, 
extends  over  Trom  live  to  seven  months,  with  an 
average  of  aix  months  open  water.  I'he  time 
when  na%-igation  would  be  available  la  limited, 
however,  hy  the  ttine  of  open  wat«r  In  nwison's 
Slraita,  by  which  tlie  bay  ia  rcadred.  This 
comprises  only  Jtily.  August,  nod  September, 
and  possibly  part  of  October ;  but  exact  ad- 
Woes  are  iiot  yet  attainable.  The  question  of 
tho  navigability  of  the  Iludaon'.t-Bay  route  to 
Kuropc  is  of  vast  importance  for  tlie  settlers 
of  Manitoba  and  tlic  Saskatchewan;  sinee.  if 
it  be  available,  they  can.  by  a  comparatively 
short  ri^lway>translt,  reach  tidewater  with  Iheir 
erojM,  which  otherwise  cannot  iHjiaihIy  conv 
\H!ln  with  those  of  tlw  north-woitcrn  United 
States.  It  ia  understood  tliat  »  trial  is  to  be 
made  of  tJie  route,  and  that  a  reeoniioissance 
of  Hudsod'it  Bay.  of  which  there  are  no  good 
cbarta,  will  shortly  be  attempted. 


LETTERS   TO  THE  EDITOR. 

.*.  Ctrntpatnlmlt  art  rtfmiibtl  la  br  if  krU/  u  uxlMr. 
TkKtrUn't  luirti  U  U*U  taut  TtifKtttil  at  pmt/t/faidfMh. 

Tba  dMp-am  Bali,  Ualaooatena. 

Iir  teadlnc  the  inuinliUlon  of  Mr.  nilinl's  artiel«  on 
tli«  ile^v-nM  fist>M  coJledcd  by  the  Tali  fiuttu  (ScicTicc, 
May  H\,  I  lia*e  b«en  loiMW^at  surprised  by  neo%- 
nitiiiK.  ill  A.  Tltmndlei'saguraof  Halaeoateutnlger, 
.in  olil  scqualntaDCC,  UMMiurraof  wbkli  inuy  bcob- 
»on*d  ill  Bomt.Jmim.  tuA.  Utt.,  tj,  plkte  r. 

While  upon  Uiii  mibjeci  tvT  MalaeuKtvui,  tt  may  be 
InietesliBg  lo  uote.  that.  In  svveni  uiecititent  of  U. 
nicer  au»  In  tbe  Nation^  muwom,  the  slsndtr  band 
eonnecliii^  Um  tonnie  wllb  tli«  inaRdliialar  ninpby- 
•ii,  wh'Kb  has longbeeD rvgafded a* a  tsagled  byold 


bajbd,  U  reallv  not  tn^  at  elllirr  end,  and  may  be 
only  a  mnwln  cooccmrd  In  ilw>  movemcni  ot  tbe 
lower  jaw.  I  luvc  nut  yet  horn  aUe  U>  tUtA  a  irna 
byold  barbed.  Tbc  p«cti>nil  coiicaint  tbnM  rays  In- 
stead fl(  five,  ■(  c»ant«d  Iqr  Dr.  Ayros;  and  ih*  caudal 
l3  forkinl,  and  not  oanvcx. 

Tamlktox  Q.  Dkax, 

Ctrntlor  dtpartiaent  trfJMtK 
C>  a.  aailand  nuMnm,  it^j  tt. 

(By  an  omniglit  on  our  |nn.  iitr  neg)ecled  tu  Male 
Eliat  Ibe  IlliumiSoaS  of  the  Iwd  articles  in  Xu.  66  ini 
deep-aea  llsfaea  were  copied  lu  ikjiU  from  ha  .Vufure, 
and  ia  pan  from  S^itnet  tl  natart,  Tbooe  on  pt,  631 
came  frMD  IImi  lacier  Jounial,  tlie  Otberl  from  lli« 
formN-,  but  out  all  ••(  tbem  In  eunnectioa  wilb  ibe 
anlde  tnnslal«4.  —  ED.  I 


A  baci  habit  of  the  fox-aqulnel  (Soiiirua 
nigeT,  var.  Indovicianaa). 

MailUoQ  people  prtJe  il'^emwlT**  no(  >  Uttle  on 
tbe  number  and  tain«neaa  of  Ibnir  fox-tqnirT«U, 
nhkb  are  found  by  aeorta  In  tlu>  ihadR-ircva  of  the 
oapltol  pork  and  'tbn  rraidenco  atriHitt  of  lh«  dty. 
ProEecIcd  by  a  (pcetal  ordinance,  Ihny  bavo  mnlll- 
plUd  rapidly,  and  scaroety  know  vital  tear  i».  ran* 
Qlng  alone  More  one,  on  Ihe  sidewalk  or  fenee.  anil 
uceanMialty  even  Hopping,  and  allowing  Uiemielvrs 
Lo  be  toudiied.  In  tbe  nope  o(  getting  a  nut.  We  oou- 
ahler  lliem  decidedly  inor«  omaiuental  and  worthy 
of  good  treatment  than  the  ublqnltoua  blne^Jay  or 
sparrow,  and  never  tire  of  watching  their  pivliy 
wajs.  But  to-diiy  1  noticed  several  engaged  in  far 
Icsa  commeudalile  builnes*  than  hhling,  or  opening 
aeon*. 

While  pataing  under  ■  row  of  elms,  my  attentl^io 
wa«  attracted  by  a  number  of  abort  iwiga  Irlng  un  (be 
Sidewalk.  About  a  tiimdrcd  were  eounlca  tinder  the 
IItsi  ttve,  Tbey  were  of  nearly  uniform  aiie,  bIs  oi 
elglil  InclMa  Ioiie,  IncluJine  tbe  youn^-  gruwili  of  the 
•«ason  and  a  ahurt  piece  uflatt  year'*  i^kh),  with  one 
or  two  buncbea  «*  the  nearly  ripe  freli. 

Aftar  a  gala  In  ibe  early  ^11.  the  (iTOund  under  tlia 
white  otnu  Is  soniMlmes  covered  w  itb  leafy  braitvlMS 
of  about  th«  same  kite.  wLicli  eejiarate  by  a  Joint  at 
the  alle  of  a  (orroer  winter  bud,  tike  tbe  so-called 
brittle  brandies  of  pt>plani  and  willows,  wlilch  lb«y 
aJao  rexcinblo  In  belnu  a  sort  ot  natural  cuttings, 
icrving  In  port  for  propa^Mlorj.'  In  Ui«  prssenl  la- 
stance,  howev.T,  the  ends  of  the  twig»  diu  not  show 
tbesmoothMirfni'enf  t tioin  wlilch  tail  iialiirally:  and, 
aa  there  wai  no  Indication  iif  Mie  work  <if  a  praner,  I 
ttimcd  my  atlvnlton  !■>  IIm  top  of  the  tree-,  wli<:n;  H 
Wat  directed  Iit  a  Iwle  f.'kllliiit  jiiit  as  I  looked  an. 
Following  ita  roiirie,  I  nair  a  Mjutrrel,  comfortably 
Mated  on  one  ol  the  upper  braiicboa,  buatly  at  work 
on  the  fruit  of  a  iccraid  tu'lg,  which  uai  soon  dropped 
(or  another.  No  I«m  Clian  Ave  urra  broksa  eJI  ta 
a  single  minute;  and,  nlilie  I  w.iiched,  tba  (alUog 
twiua  averaged  one  a  minute.  Tliey  were  ikiiter- 
otiiily  (uappeit  off  jiut  bcJow  Ihe  (nili.clusler.  a  bit* 
or  tuo  otteu  bvlpiii-  ill  tbe  opentlon.  The  seed  was 
reuiovcd  (rtim  each  of  tbc  *inall  lamatna  by  a  suigle 
adroit  cutoa  one  dde;  and.  long  bctore  the  rilled 
braiirh  bad  tsaelied  tbeground,  another  was  undar* 
gotiik'  tbe  «aiii«  (at«.    The  dinner  of  this  one  squlr* 

I  rraak  iWnUN  i  trw  mh>  tt  kto  XnnklMlwn  dw  pllsa. 
■ra  (K>-M,»)U>tl>U*|xuuuM(f«iul«ff.«1iMbbeoMil>lOT* 
■  i»fjin»  ot  miwitaf  iinikljr  laiRa,  tbrl  iSrir  rrfrlalln  ■trl«4 
1*  ««dpdh    lu  4t?ciiFn.rio«  1>  iD,vl]uiirO  a>  r*fii«|jj|^  poIIcmMb 

evallritd  lu  thvtt  E^eaii. 
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rel  KstiUed  In  Uir  pruning  at  dtci'  two  huiidrvil 
bnticlii-'f.  A  srenl  muif  oilier  trtvi  iliowi^il  ci|iial . 
eridi'iiM  of  llic  r*li»h  of  ijuirrol)  fortbi?  ined,  wliicli 
tb<^]r  all  oliuuiii'd  in  Uicsotne  waMcfut  muniicr;  but 
tills  ilestiuulioii  can  Imi  ODlf  a  »hort  lime,  u  tlie 
frail  falli)  i^r}*  proiaptlj'  vhea  riiw. 

Wm.  TitCLKAStt. 
Mmtltaa.  Wit.,  Uiy  SL 

Th*  oUima  of  political  «cl«nce. 
Istfa«Kan;va]|(lrMaoii  nliy  )>"llti(.'{il»c)oiiV0 should 
not  lftk«  lu  naliinU  place  niiiou^  the  'cleiicv?  Ttiail 
ll  Iiu  nL>  <.iu-li  plareJj>  eviileiit  from  llin  faci  Ilinl  il  Is 
BliiionI  wholly  pirliiileil  from  all  Uie  »ci«iiUUc  Jour- 
nal) lliat  pniifpii  U)  bn  (lovol«il  lo  all  the  sclences- 
How  many  atiIc-Iri  nn  political  «ci«iico  have  ever  ap- 

fFBtueil  In  ihn  .Iwrf^jii  foui-nn/  tifteince,  In  A'ltftir*, 
n  Scii-iic''/  ('nnnnyoih-'rwEniici^tw  namailaliiblcli 
the  Mme  can  bciaid'-'  II  i<^cm>  to  bo  Avciin«tl  (hat 
all  tbat  I«  over  Hid  altoni  nntlonal  nlTalrs  ninai  nec(i»- 
nrllf  be  of  a  partUnii  i-tianu'U'r.  and  bo  said,  not  tor 
tlir  take  of  truth,  but  in  w rvc  «aini>  pDllllcnl  nart.y  or 

tritatc  intcreit.  Yet  any  one  who  liw  niiv  inllh  In 
Liinanity  roiut  wimil  that  a  large  amoiinl  ai  dliliilcr- 
t^Htvd  jiulltlcal  irorlt  U  beinK  done.  Tho<«  who  deny 
lilts  for  the  present  will  aeticrnlty  admit  il  for  the 
uast.  and  the  prweiit  Ik  nlwayi  bVcointng  tbn  poit. 
Bill,  vxen  i(  tbU  were  not  the  ca*i!.  It  wnuld  «tul  be 
iriiu  Ihai  M'iftiiifit  politic*  1j  Ihcorflkally  poiilble- 

Mo»l  M-lpiicca  aiv  mott-  or  li-ii  priclicnl;  l.c  ,  they 
turuUh  [he  jiriiidplf*  wbich  nndcrlip  the  uiedi!  aria. 
ITroiu  |iur«  Bc'Ieni'i-  lu  pure  nrt  there  are  alwayi  tliree 
soiupwliiit  OiBliiici  bIpiis.  The  ftrsl  !■  the  ilhtotrri/  o( 
■clrtiiiltf  iiriuciplvi;  llie  second  U  tlie  Irtvmffon  o(  the 
ntelliuilB  of  applying  lhf>t  pniiciuiea;  and  Ibu  thlnl 
tn  til*  actual  (tj>;>(ic'i((i:<n  of  llie  principiei.  The  lint 
two  m  the  l«»l  two  of  tliCBP 
strps  niay  sonii^llinet  b«  so  hili- 
niBtcly  bl«Rdi>il  as  to  ruiider  il 
dltficuli  to  d«i«ct  [be  Ilti«  of  de- 
marcation brtwoeii  tbem;  but 
thiurellcally  the  tbr«o  sl«p»  ara 
alwayi  tirexanC 

U,  thArafora,  Uwre  U  a  politi- 
cal MieiiM.  thlt  mi]*l  also  bo 
true  of  It-  Wcwlllaainmc  that 
thereUiucb  a>clRnr<<;  tliAi  tho 
operatlotiiof  nulnle  conat.liiiica 
department  o(  D.itiirai  pheiiom- 
etix  Kbieli.  like  other  natural 
phi'Domeiin.  take  place  occord- 
luj;  [')  uTiiform  !jws.  The  pure 
HCiriice.  then,  cuutiiu  in  the  di*- 
«overy  of  these  Inwi.  Tbe  in* 
l«riii«iliai«,  or  liivcoiive,  iiw 
•mbnceaUiedeTiBin;  of  metn- 
oiU  (ur  coiitroliiDg  thu  pliriiom- 
«na*aaslo  cnitse  ibeiu  lofollou- 
SLdvantaxt'oiii  channel*,  iiui  a»  n-jtcr,  wind,  and  clec- 
IrlcttT  an'  coiitrulleil,  Tlie  ibinl  itase  In  liniply  tlie 
carrTiuiT'Oul  of  the  methods  iliui  delated. 

Potiiic^l  'civiice  iioue  of  Ihe  ciu>ri  iti  nbicli.  In  ita 
pmrnt  »!at«  al  Icasl,  the  lirtt  and  seeoiid  utepi  arv 
vory  much  Mended.  Thvy  aiv  both  embraced  lu 
leittatatioii,  wbii-h  Include*  bolh  diHuover;  and  in- 
vention. Yfrt  the  pure  InnMii^nior  it  not  mtirely 
waiiUns;  and  the  (J«iiIj;'>(t(ieMin<iritatounau  wuulil 
correct^  rcpmeiii  the  llrst  •tttfo,  or  pure  i>ot[iiciO 
science.  Tli»  cxwiilivo  brancli  of  novcmmeul  fairly 
coincides  wlih  the  third,  or  ptir«  art.  aiaee.  Th«  Ju- 
diciary i>  propflflj  ioKlalallre  or  liiTMiUve;  but,  in 
fact,  It  often  porforma  PS(«ntlT«  or  tMbnolQ^le  fnnc- 
lloiu^ 


Why,  Ihen.  doe?  aat  waHtofotm  a  Icglllmanuult- 
icct  of  (cientiRc  iiivcMieallvU  ?  Why  luishl  nnl  ita 
dianiMioii  in  vtrk-tlr  fnentUic  sorleiios  and  jnunkala 
be  pennittcd  and  eiicouraceJ  ?  And  would  ni>t  thia 
be  one  ot  the  b«iit  cbcek*  tbat  mhM  b«  tot  to  tli  e  ni*d 
Hucge  of  imreHoDiiiK  partltanship  IbU  now  aiU  Hm 
coltunna  of  the  public  presa  f 

It  will  probably  bo  replied,  (bat,  the  nomeDt  ■  *ei- 
entlBc  nukR  should  atieiiipt  to  diaeiiu  cnrrvnt  political 
inue».  he  would  lose  liii  aeionttilc  ailllude  and  spirit. 
Were  he  lo  do  so.  be  wonhl  c«Tlaiiily  forfeit  the  ni- 
■pcciitndcoiiftdeiiceof  ectenilUcmoa;  but  Uiis  would 
bei-oiiuary  10  our  btpolliMl*  that  the  dlaeoarion  be 
BdoDtilic.  Lkstkii  p.  Wabiv 

Some  Indiana  glBCioloey. 

In  ^Scfmor.  No.  £1. 1  gatrc  Mine  account  of  iMirtaln 
glacial  scralcba*  In  MoQigoiBcry  county  which  Bb<iw«d 
a  trend  approxiniMelyai  right  angles  lu  ibe  direction 
of  tli»  flrnt,  or  at  Inut  a  former  gbcier.  Sluc^  tliai 
dnio  I  hnvnninilcamcire  thorousfattuiljrof  lberc«loB 
with  much  belter  instruments,  and  the  reanlta  ara 
worth  recording.  In  tlie  short  note  rvferrMl  to,  It 
is  alated  that  suear  Creek.  ■  larv  ea»l"n  irihniary 
of  the  Wabaib.  ha*  a  general  soalli-wwieriy  eoiirse 
through  Ihe  county,  about  naraild  wilb  (tiat  of  tbe 
Waboiih.  loenly  or  tliiny  miles  to  the  norib.  In  ibo 
bed  ot  thli  stream  there  are  glacial  scratches.  Inill- 
cailng  >  iiioveiucnl  pantile]  with  its  coune.  refcrrwl 
to  Uie  first  or  Lake  trie  siader.  who«e  course  acniM 
the  aiale.  up  liie  Uaomee  and  dou-li  the  Wabaali,  hM 
been  ptainlj-  shown-  lu  Ilia  norlli-#*Hrt'ii  jwri  of  tha 
county,  near  Ibe  junction  of  Suear  anri  Lye  creeks, 
the  former  stream  runs  alon^  a  ledge  of  «tl>ctirbotiif*p- 
oiu  aondsloue,  which  forms  lU  DOrtheru  bank.    Tlila 


ledge  i%  from  three  lo  fire  feet  above  average  waie^ 
level,  has  nn  repreaentalioit  oo  the  Mutbem  Innk, 
and  is  exposeil  for  perhaps  a  mite.  Upon  uucorering 
tta  surface,  it  la  found  to  be  planed  »■  nnooUi  as  a 
floor,  and  deeply  and  uloiely  grDoved  with  glacial 
•cmtdiee,  wbkii  ireiMl  directly  aeroas  tbe  Mteam  and 
tlie  couru  of  tbe  old  elader.  Tbe  unilMone  is,  tor 
tlie  moil  port,  liiie-grmned :  l>ut  in  some  pl»ee«  (1  con- 
taint  numerous  sniatlccoiles,  which  besn^  '■-  lo- 
cate th0  diroclion  o(  Imw.  each  bavin;;  ii  f 
to  tbe  north,  and  a  pmteeted  Bandstouc  ti.n^  :■.-  ,lLe 
aouili.  On  U'p  ot  the  platlonu  ibere  liM  a  typi«>l 
moraine,  whune  trend,  Mbk  abi^l  at  rigbt  aughn  lo 
tlie  Kratdie*.  iiiilk-ale*  a  lenninal  mor^iine.  A  Me- 
llon ibowed  tjic  following  rvstilis:  tliS  bJue  day,  wltli 
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si;r)ttc}i«il  p«bl>las  anil  smitll  T>««U«n,  sis  Xa  «1eT«n 
t«et;  0u«  nsnil  and  grarvl  to  tli«  Uip  ul  a  terrxw, 
five  t«i*(;  Ii»i^t  of  niontlac  sbui«  terrace,  (urt^ 
feeL  Tbe  terrace  i>Iatfami  «pok«ii  of  Is  abuut  <duht 
bnndrad  feet  whle.  (Tlve  acoomiMuying  ikcich  m- 
dlcMM  Umm  feAiitrr*.  a»  *oen  from  tlie  crceh.)  At 
IbiM  Matlon*  alons  Ui«  l«il»>,  a  larm  ar«a  of  Ui« 
pUlfona  WM  uncoTFied  for  ihe  purpoM  of  nieunr- 
liifl  tlw  aiiKlt  of  tlliwUan  orsr  a«  lont  line*  of  «Uia- 
■lon  a«  poMlble.  R«p«*l4>{l  nbanrrittlonk,  rorrvct^d 
(or  magnvtic  vuiatlon,  invo  Ibn  foJIi^iictiig  rcfult:  al 
tboeaiium  otailon  Iho  alrrctton  al  the  «CR(tctica  wat 
N.SI^BO'W. :  .1  Ilit.li'oTorhaif  a  inll<!  wnti,  tl)«T  nero 
N.23°50'n'.:  fllKitit  an  Hshlb  n(  a  RtElo  (nither  wcAl, 
S.  22*20' W.  ThMOillffcrcncM  rrre  very  iinexpi>clni1, 
aiid  hence  pnt  mre  won  tak^^ii  to  obtain  Ihrm  accu- 
raid;.  Sucli  nnslct  irould  Indkale  a  fooal  pninlonly 
«  few  mlln  to  the  north-wmt.  In  Innklng  oyer  ilie 
topography  of  northern  Indiana.  It  i«  a  remirkahle 
fai-t.  thut  a  ridge  of  lioiestone  rxtt^ndu  oeroM  the 
*IM<!.  running  »ith  the  Wahmh  valley  in  il»  eniltini 
aectiun,  but  strikijig  more  weiirtly  in   the  weateni 

Sart  of  the  itat«.  leaving  tlie  Wubaih  to  the  lonlh. 
rorib  of  this  en»t  nnil  wcat  ridge  \t  n  region  of 
iiiartliea  and  deep  land-deuosiu.  exteodins  to  the 
iiortbern  bounilai7:  »outh  of  it  are  loore  ilfllt-depo»- 
Ita,  but  uu(  so  ilcep.  It  iceins  very  probable  that  a 
tiwcser  titea>ioii  of  Lain  Ulchigaii  found  lU  loulli- 
erti  boandary  m  ilie  nulgbborhood  of  this  ridga.  Ai 
the  con*eri;iu4;  lines  of  oilr glacial  plalfurm  Meniett 
to  Sod  Uieir  oeittre  In  Ibe  iieighhurhoud  of  this  ridge, 
It  aeemed  lo  siiegMI  tawv  ivtaliuu  IwCirm'ii  th^tn. 
Tbe  llni  OverwEelmlnf  ar>ir  was  parallel  witli  lite 
ridfo,  and  to  we  fiuil  the  lower  scratches  in  the  \Va- 
baui  and  lu  Su^r  Creek.  But  afterwards,  in  the  re- 
treat  of  the  great  glacier,  there  Mem  to  have  betni 
•OBie  local  ceoitea  aloni;  tliU  rf<tae,  vhlcti  eent  out 
small  fan-«haned glacier*  with  rapidtf  divei|;ine lines. 
No  oihrr  explauailon  ieoois  tu  AalUfy  the  angles  ob- 
tained In  thin  c«se.  Virtually  nuUiinic  lias  beeu  done 
In  thii  dale  lu  the  way  ot  collecting  the  facts  of  tlie 
drift;  nnd  Uiern  i«  ^very  indleatioD  that  our  relaiEou 
to  the  Great  l,Rh«a  »uii  the  peninsula  ot  Ui<±1gaii, 
beildn  thr  Internal  teaiures  already  Indicated,  pre- 
•not  Dome  very  intercsliiiK  and  Itnporunt  probleius. 
The  legUlnturc  of  a  tcreat  educational  «late  e:<nuol 
yet  be  Inditced  In  anprniirlale  «  dollar  for  any  Mirvey 
which  d0P>  not  iloii  irlth  the  location  and  tlilcknets 
of  eml-aeams  and  llme*lonn-bedt. 

JOBX  M.  CODLTEK. 
Vabvli  Mlldr.  CnwfcnUdIt*,  ln.t. 

OsteoloEy  ot  Wcroptema  aalmoldea. 

t  na»  very  sorrr  to  And  from  remllng  Mr.  McJilnr- 
rich's  letter  lu  Science,  Mo.  60,  that  lu  author  bail  de- 
rived nothing  hut  the  moat  erroneoiu  Ideas  from  ibj 
ducripllun  of  a  piiir  of  frei.-  ribi  aX  the  Inuo  oI  the 
Oeclpilt  <.■!  MicTOJllcnxi  l,Si-lencr,  Xo,  OS), 

AsUr,  McMurriuhreautlcs,  it  wnennfortttnatethu 
lie  was  not  able  to  dl«ect  a  (pecimen  of  the  black 
baAS,  for  the  very  good  reaMn  —  whkh  anplk*  more 
partieolarly  to  aniitomy  —  llial  oae  sboutd  certainly 
exjunlne.  In  any  case,  structures  under  cueieldera- 
Hon,  before  pubUebing  about  (hem,  and  advancfi^ 
suKKtKloo*  »>  to  what  tbe*  mar  poealbly  be.  KYen 
where  an  aathor  epeciDee  tbat  lie  hat  not  leen  tbe 
thlnKwberwt  lie  writes,  people  itreuflenmitled.  On 
tbe  other  hand,  I  was  gliid  to  Doe  Ibe  interest  these 
■mixtures  awakened,  and  will  look  forward  wltfa  no 
little  plaa«ure  to  Ur.  UcMurri^'a  o)M«r««tlOM  upon 
iheni.  after  he  has  had  au  opvortunity  to  make  a 
tlioroiish  rxaialnatkiB. 

A*  an  analomtcal  deicfiplioa  is  matle  far  clearer 


wlicii  aeeompanied  by  a  drawing  of  the  nula  dle- 
cucsed.  I  deicnnlaed,  apon  leeing  BIr.  MeUarricb'e 
letter,  to  follow  that  rule  in  the  present  imtanee.  in 
wiy  reply  to  It,  To  Ihia  end,  I  »elecled  from  my  pri- 
Tat«  collectioa  a  very  foe  crenium  of  Ukrupivnu, 
with  a  pair  of  weD-devdoped  rilm  attached  to  ll. 
Fftm  Ibis  sfieeimen  [  made  tbe  drawing  that  illus- 
trates Ibis  letter. 


litfft  Itftntt  tWv4r  entnuiHi  cT  ^'"  '''''^it 

■  iMir  nf  rtlH  at  the  <i<<ot|>'ii 

£fU.>u|>r>«UimBiil:  Ft.f-  ■'■■•- 

llin  (bM  well  In  (Iclit):  £f  ",  itii'iivr,  i".  -nii-r .'..- ■i[:jt»1; 
110,  Hmll«l  Orr,  nailBttil  rie>l  ra.  fonmin  toi  np»( 
ffO,  pi4«tpH>I;  jrO.tkMUMlplisI:  (^r>,u|>i.i).uilc:  PtO. 
|in>4UE;  Ft/,  pc«-ftnDlal;  .<>.  Bll-*ph*niild ^  iTi,  ln>^ 
•DhMOlili /V  :f,Iiar*'>ribnwl<I;  fv/.-ff'trooaA;  Ta,vamn. 

FVotn  thU  It  U  very  evident  tlial  tliese  ribs  are  not 
'  portions  or  rudimnota  of  the  supraclaviculae.'  but 
really  hare  all  the  diaraeteristic*  of  tbe  rib*  upoti 
the  atlas  and  axis,  i  have  never  touiid  epi))learal  ap- 
[lendagcs  atto^cd  to  them,  as  I  believe  tnayoocnron 
the  lint  two  rib*  of  the  eolitmn.  Dr.  8a|c«ioehl,  In 
Ilia  valuable  paper  on  the  cnnium  of  AioU  (Jfor- 
pAoIo;;isch<s(aArftBcA,  ix.).  isi-eryeipticlt  in  what  he 
■ays  about  the  co-o»iaoatlon  of  the  tlirei-  vertebnw 
with  the  basi -occipital  of  tbla  ganoid;  and  If  this 
author  had  been  awnre  of  such  a  stale  of  affairs  m  I 
here  Cgare,  In  anr  of  the  Teleostel,  he  cerulnly  would 
tiave  brooghl  It  forward  iu  connection  wtili  Ibe  dts- 
ctiMlOQ  of  that  subjeci.  They  are  two  very  slsnlS- 
cant  facts>.  Ibal  these  riht  in  Mlcr»|>tifrTis  uticulala 
bepiMif  the  vagiif  foramen,  and  tliat  tliej  ant  appar- 
ently euDStant.  I  hare  siiiee  found  similar  stnicturo* 
in  a  spuelmen  of  Ctacrnua  tbynnn».  and  rather  nis* 
peel  It  in  the  SootnbrSdae.  tliouRb  the  spedmons  al 
my  command.  lIluslratiriK  Ihls  l.'kil^r  Kronp,  were  «a 
poorly  iireiiatvd,  I  foiilil  not  natlufy  rnjuclf  In  rq^rd 
to  Ibem.  It  will  1m>  of  Krcat  Iniemt  and  import 
twice  to  viamlue.  In  tbl*  parltmlar,  forms  more  or 
l<>*t  noarlr  lelaleil  to  Mlnroptenit,  and  the  young  of 
till,  at  rarloo*  staKea.  Ot  tlii^lr  nature.  I  think  it  miy 
bs  said  wllbool  iTontit.  that  tlict-  are  a  pair  of  true 
rll>s,  aureelna  iti  all  lmr>ortani  [larlleulan  with  the 
abdominal  ribi,  **  men  In  tbe  pnirs  on  the  alios  and 
kxls;  Ibat  they  bekini;  t«  the  siime  series,  and  arlie- 
ulal*  with  lb*  occiput.  lo  which  they  lielong;  and 
that  tb^  am  a  cnnnuuit  character. 

I  iJiould  be  ralbersurprised  to  find  Ibat  tbeoe  struc- 
tures had  not  bnrn  nolleei]  before,  ooeurrliig  u  they 
do  in  ■  form  that  lias  received  so  much  atlentlon, 
from  an  anniomkal  point  of  liew,  as  Orcynus.  Then, 
t«o,  taking  into  coiuldcratlnn  tlie  inorpbological  tlg- 
oiicance  that  aUkcbas  to  tbem.  one  «uii1d  look  for 
M  least  a  m<:utiaB  of  sueb  a  comlKiou  In  the  text- 
books of  Owen.  nuxler.OegeuKiur,  Parker,  or  olher»; 
but  siidi  I  have  failed  to  fiud.  imd  ibe  embryo  I  oKlsta 
SMBi  also  to  have  overlooked  them,  Sir  Illcliard 
Owen  would  certainly  have  had  occasion  to  mcniion 
•neb  a  ndr  of  ribe  in  his  nieibud  ot  ItealInK  Uic  oste- 
ology ol  tbe  piscine  skull.  R,  W.  Shvi-kldt. 

WssldnfHs,  June  X. 
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JEAN'BAPTISTB-ANDR^  DUMAS. 

JKAi(-BAin-i.«re-AMi>K^.  DrxAtt  was  born  at 
AlaiK,  in  tin;  tiotilli  of  Fmiwc,  July  M.  !800. 
H<?  wa«  c<iu«itc<l  nt  tlic  colU-gfl  of  hi*  iiiilire 
l^Iacc,  and  appears  to  have  iwco  du^liued  by 
i)i§  parents  for  Ukt  navnl  son-ice ;  bnt  lit.i  jjiu- 
CDte  abandoned  their  plan,  and  n|)prpnticttd 
him  to  mi  aiwliiecar;-  of  llie  town.  He  «> 
uiainc'd  in  Ibis  situation,  hovrcver,  but  a  siiort 
time.  In  1816  he  travelled  on  foot  to  Geneva, 
wlierc  h<t  Tourtd  ttniployment  in  the  pliannacy 
or  T.i:  Roj  tr. 

At  thiit  linii-  Gciuivn  was  the  centre  of  much 
Hcicniilic  aetirily  ;  mid  young  Dumas  liad  tlie 
Opportunity  oriitUmding  l(S,-tnrc»  on  botany  by 
de  (.Hnduilc,  ou  pb,^-sic»  )iy  I'idi;!,  aiia  on 
chemistn-  by  flaapard  de  ia  Hive. 

About  ttiia  time,  young  Dnmas  Iiad  tlie  good 
fortune  to  reader  an  important  service  to  I>r. 
Cotndet,  to  nhom  it  liad  oceiirred  tlint  burnt 
Sponge,  Itien  geiierally  used  as  a  remedy  tor 
goitre,  mi^tit  owe  its  efficacy  to  tiie  presence 
of  a  •mall  Binoitnl  of  iodine.  Dnmas  not  only 
proved  tlw;  |)ri'»ciici*  of  iodine  in  the  8]>on}je. 
but  also  indiait(-<l  the  liojit  method  of  adniiulii- 
tering  wliat  proved  to  bi-  ulmoiit  a  K|>e<-ific 
remedy.  It  was  in  cnnnection  with  tliis  inve>ti- 
gatiou  that  Diimsa's  name  Gntt  appears  in 
public,  as  the  disooreni'  produced  a  great  wen- 
Bation. 

Soon  after.  Dumas  formed  an  intimacy  with 
Dr.  J.  1,.  Prfivoat,  then  reoenlly  returned  from 
pumuinjc  hia  studies  In  Kdinbur};b  ajiU  Dnblin, 
ui<l  vtuH  induced  to  tiudertahe  a  series  of  phj'si- 
ologic-id  inveKtigatioim,  whicb  for  a  time  with- 
drew hini  from  hi:(  strictly  chemical  ittudicH. 
Several  valualtk  papei-s  on  ptiyxiolo^icjil  tnib- 
}ect8  were  ptibiishol  by  Prfvont  anil  Dnmas. 
which  attracted  the  notice  of  Aiexauitcr  von 
Ilumlioldt,  who.  on  visiting  Geneva  in  lS2i, 
BOOgtit  out  Dumas,  and  awaltened  in  him  a  ile- 
stre  to  seek  a  wider  field  of  activity.  In  con- 
sequence he  removed  to  l*ariB  in  1S23,  where 
the  reputation  he  had  so  deservedly  earned  at 
Geneva  won  for  him  a  coi-dial  reception. 

In  tiiSC  he  married  Mile.  Ilenuinie  Itron- 
gnian,  the  eldest  daughter  of  Alexandre  Bron- 
gniart,  tli*^  illu»LrIuu«  geolt^titt ;  and  in  after 
years  his  house  liewtmc  one  of  tlie  chief  resorts 
of  Ibc  scicntilic  society  of  I'aris. 

Id  1838-^  Dtimas  united  with  Tlifotlorc 
Olivier  and  Eugene  IVdct  in  foun<ling  [he 
£cole  eeutnile  des  arts  et  manufactures.  In 
183i  Duuiaa  succeeded  Gay-Lussac  as  profes- 
sor at  the  .Sorbonne :  In  18S5  he  succeeded  The- 
nard  at  tlie  E«»le  polyteobnique ;  and  in  18S9 
lie  »iiccvcdu<l  Deyeiix  at  the  ficole  de  mikleeiue. 


'I'htw,  before  th«  ii^e  of  fortj',  lie  QUed  succes- 
sively, and  for  Kome  lime  simnlteineously.  all 
the  imjiortant  professontJiips  of  chemistry  in 
Paris  except  that  of  the  Colh-ge  of  France,  with 
wbtcit  he  was  never  itenn.tncntly  connected. 

Dumas  e.irly  recognized  the  importuncc  of 
laboratory  insiniclion  in  ebemistry,  for  which 
theiv  were  no  facilities  at  l^ris  when  be  (Irst 
(Simc  tliere.  and  In  1832  founded  a  l.-iboratorj- 
fur  rcsearctli  at  his  own  expense. 

1'iir  [lolilical  and  social  u])heaval  of  1848 
seemed  jit.  tin-  linu;  to  endanger  the  stability 
in  I'ViiiKx-  "f  fvcry  tiling  whleh  a  tnlti\ated 
and  le.'iriied  man  holds  must  ilear:  and  Diuuaa 
was  not  one  t<i  consiiier  his  own  pturlii-cnces. 
when  he  felt  he  coulrl  aid  in  nvertit^t  tlie  cobun- 
ities  wbicli  tbrwitencd  his  countrA'.  Initiie- 
dialely  after  the  revolution  of  Kcltriiary.  he 
accepted  a  seat  in  the  legislative  assembly. 
Sboilij'  atlenvarda  the  president  of  the  re- 
public called  him  to  till  the  office  of  minister 
of  ftgriciillun-  and  commerce.  During  the  sec- 
ond em|iir«!  he  was  elevated  to  tin-  rank  of 
senator,  and  sliorlly  after  his  entrance  into  the 
senate  be  beiyimc  viw-prssident  of  the  high 
council  of  education.  In  oiiler  to  reform  the 
.ibuses  into  which  many  of  Uie  higher  wlii- 
cationnl  institutions  of  Paris  haii  fallen,  he 
accepted  a  place  in  the  municipal  etiuncil  of 
l*ans,  over  winch  he  subbcquenlly  prt-siried 
from  I85ft  to  1870. 

In  18tl8  Dumaa  was  appointed  master  of  tba 
mint  of  France :  bat  wllli  the  fall  of  the  second 
empire,  in  li^TO.  liis  poUtleal  career  came  to  an 
abrupt  t<:rmination.  Some  yeaia  jirevloualy 
he  had  rcsignMl  his  pn>fes.Horships ;  and  now, 
at  the  age  of  ««ventr-  he  found  himself  for 
the  Ural  time  frci!  to  deroti;  liis  leisure  to  the 
noble  work  of  cuoottra^duj;  rcwiiirch,  and  Uius 
promoting  the  advancement  of  sdenoc.  ilo 
bad  reached  an  age  wlii<n  active  investigation 
was  almost  an  impossibility,  but  his  command- 
ing position  gave  him  the  opfmrtunity  of  exert- 
ing a  most  powerfiil  inlluencc  ;  and  this  he  used 
with  great  eifecl.  In  early  life  Iw  bad  been 
elected,  in  1832,  a  member  of  the  Academy 
of  sciences :  iu  1NI18  he  had  succeeded  Fl»u> 
ivns as  ita  permanent secretarA' ;  and  in  t8i51i« 
was  elected  a  member  of  (he  Fiwncli  acndcniy 
as  SQGCcssor  to  Guizot,  - — a  distinction  rarely 
attained  by  a  man  of  science.  It  was,  how- 
ever, as  permanent  secretary  of  the  Acad«ny 
of  sciences  that  Dumas  exerted,  during  the  last 
years  of  bis  life,  hts  greatest  influence. 

When  the  writer  last  saw  Dumas,  in  the 
winter  of  1881-82,  the  great  chemist  bad  stUl 
all  the  i,ivacily  of  youth,  and  it  was  dilOeoU 
to  realize  his  age.     Ile  took  a  liraly  interest 
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in  nil  <iiicstioii»  of  chemical  philosophy,  vhich 
h«<li!teiiiis«(lKitli)(i-vftleai'nestiii-ssaui[vriu-inib. 
TIktu  niiri!  tJii;  niimu  lire  au<l  tht-  same  usutnir* 
ancc  of  rniicj^'  wliich  lifi<l  t'lU'liniitMl  me  in  tiM 
lecture*  IhinvycHrs  licron-.  At  an  ago  wlicii 
mo^il  men  holt]  siicciilntioii  in  »mnll  vaU-ein^  ( 
nns  mucb  struck  wiih  hio  criticism  of  u  con- 
tem|>orary,  who,  tic  snid,  had  no  itnaginaUon. 
oltbongh  ho  s^ke  with  th«  liighest  praise  of 
hU  e!C])ei'imcoial  »kill.  At  that  ticnc  Diinias 
ehowed  no  sigoa 
of  Impairect 
atriMigth;  but 
iltiriiig  tlie  fol- 
lowing year  his 
lic.-iltli  ticgan  to 
fail,  ami  hp  fiiwl 
on  tht>  lltti  of 
April,  nt  Cannes, 
where  lie  bad 
sought  a  retient 
from  the  severity 
of  ihv  winter  cli- 
luaie  of  rari-t. 

])llllltl!l  WUXIIOI 

only  cminiMit  a« 
an  investigator 
of  itaturo,  but 
even  more,  cm!- 
Dcnt  OS  a  teacher 
and  an  adiDinis- 
tralor.  Without 
attempting  to  de- 
tjiil  Diiinas's  mi- 
tnerotiA  eoiitribu- 
UoiM  to  cheniicul 
knowteilgv,  wu 
will  here  only 
refer  to  three 
ini|iort»i)l  tnves- 
ligations,  which 
produced  a 
marked  influents 
in  the  progress 
of  cbemical  sci- 
ence. 

After  his  removal  to  Vsxia  he  took  up  the 
fMoblcni  which  the  relations  of  the  moleeular 
voliim«»  of  acrifonn  suiiatawc*  pniwnt  ;  and 
bis  paper  on  some  points  of  the  ntomic  theory 
had  an  importnot  influence  in  developing  onr 
motlern  Lhemical  philosophy.  Wc  arc  sur- 
prised that  Dumas  did  not  at  once  icidizc  tho 
consequences  which  the  doctrine  of  equal 
molecular  volumes  involves  in  the  intcrprela- 
tloii  of  tlie  constilutJoii  of  chemical  couipoiiiids. 
and  the  clear  distinction  between  '  the  physi- 
cally smallest  partictiai "  aiml  '  the  chemically 


smallest  particles.'  or  tbc  molecules  and  the 
&toras,  ua  we  now  call  the  physical  and  the 
cheniical  lunla.  But  more  than  a  ijuarter 
of  a  ci^nttm'  pansed  l>efore  the  fliU  harvest  of 
thU  fruitl'n!  tiy|iot)M-Ai!i  eould  be  re»i>cd.  ail- 
liut  if  thi«  invcJitigation  of  giut  nud  rapor 
densities  lirotight  a  great  Hindu  upon  the 
(lunlistic  system,  the  second  of  the  llirec  great 
investigations  of  Duiniia.  to  which  we  have 
referred,  led  to  its  complete  ovrrtlirow.     The 

most  important 
of  tho  expcri- 
menial  results 
were  tho  substi- 
tution prodiU'lR 
obtained  by  the 
action  ofO-hWine 
gtiH  on  acetic 
acid ;  and  the 
capital  point 
made,  was  that 
chlorine  could  be 
suhstitutcd  in 
acetic  aci<i  for  a 
largo  imrt  of  tJie 
hydrogen  with- 
otil  ilc»troying 
the  acid  relations 
"f  the  product ; 
and  the  inference 
was,  that  the 
qualities  of  & 
compound  sub- 
stance depend, 
not  simply  on  the 
nature  of  the  ele- 
ments of  which  it 
coiwiaU,  but  :>1ko 
on  the  manner 
or  tyjie  according 
to  wlitcti  these 
elements  are 
combined. 

To  the  chcin* 
iats  of  the  prca< 
ent  day  these 
results  and  inferences  eeem  so  oatunii  ttiat  it 
is  dlfScutt  to  understand  the  spirit  with  which 
Uiey  were  received  fuity  yean  ago.  But  it 
luiut  he  rememhered  tliat  at  that  time  the 
Ciiuceptionn  of  ebemi.its  were  wholly  moulded 
in  the  dualinlic  system.  It  was  thought  that 
chemical  action  depended  upon  the  antagonism 
between  metal"  anil  mctslloids.  bases  and  acidit, 
acid  sallM  .ind  bnw  Hills,  and  that  the  qualities 
of  the  products  Tcsiilted  from  the  blending  of 
Buch  opposite  virtues.  That  chlorine  sfaoiiI<l 
unite  with  hydrogen  was  natora),  for  do  tn« 
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Hibttaticcs  ooiild  be  more  ntilikc ;  b«l  that  clilo- 
rint-  ghould  Mipply  the  pUce  of  Lydrogen  id  a 
chemical  compound  was  »  conception  which  the 
dtialists  scouted  an  absurd . 

By  the  second  Investigalion.  as  by  tUe  fir*t, 
although  l>uiuas  guv«  a,  most  fniltl^it  concep- 
tion to  ohcmiHtry,  lio  only  look  Uii-  first  k1i.'[i  in 
de^'vlopiiig  il.  \M*  roiiu'plioii  of  i-lifinicnl 
lyjwH  wji»  v«ry  iniidinit*-;  iind  l.aiirt^nt  wrote 
of  it  A  few  yi-ars  later,  ••  Dnmiis's  theory  is  too 
general ;  liy  its  poetic  coloring,  it  lends  iUclf 
to  fftLsie  inteiprctntions;  it  is  a  programme  of 
irbich  ne  avratt  tiic  realization." 

The  tliird  great  investigation  of  Pumas  was 
bia  rerieion  of  the  atomic  weights  of  many  of 
t)i«  <!hem!eal  elements,  and  Id  none  of  Ills  nork< 
dldhestliow  greater  experimental  skill.  His 
tlctcnnioBtion  of  llie  atomic  nelght  of  oxygen 
by  Ibi;  jiyulhntijt  of  water,  anil  of  llml  of  i'mt- 
lion  by  (he  KynthcjtU  of  carbonic  dioxide,  arc 
iiioilels  of  <|iiiintitative  vxiK-rimontat  work. 

Tiial  exuberance  of  fanry  to  wliidi  wc  have 
referred  made  Diimaa  one  of  tlu'  most  dnccess- 
(bl  of  teachers,  and  one  of  the  most  fnscinat- 
iug  of  lecturers.  It  was  the  privilege  of  the 
writer  to  attend  the  larger  part  of  two  of  his 
courses  iif  lectures  given  in  Paris  in  the  winters 
of  IS|«  anil  I^Jl,  and  he  remembers  distinctly 
the  inipK-ssioD  proilnced.  Keaides  the  well- 
arr.anjteil  niatc-rial  aud  the  carefully  i>repnre<i 
exiKrImcnt.  there  was  an  elcgancti  and  pomp 
of  circutnittaace  which  addt-il  greatly  to  the 
effect.  The  Uir^gc  theatre  of  the  Sorboane  wm 
filled  to  owrflowing  long  before  tin-  hour.  Tlic 
lecturer  always  entered  .-it  the  exact  moinrnt. 
il)  HiU  evening  di'i^es,  and  held  to  lEie  end  of  a 
two-hours'  lecture  the  unilag^ing  nttention  of 
bisaudience.  The  roanipu  hit  ions  were  enliw-Iy 
left  to  the  care  of  a  nuuil>er  of  nssislnnts, 
who  brought  each  experiment  to  a  conclusion 
at  the  exact  moment  when  the  illustration  was 
rcnuin-d.  An  elegance  of  diction,  an  ap- 
|iro{iria1encw(  of  Illustration,  aud  a  beauty  of 
rxi>osilii>n.  wliich  eouUl  not  be  excelkil.  wen- 
dt»)>layed  Ihrougliout :  and  the  cntbuniasin  uf 
a  French  audience  added  Ui  the  animation  tif 
Uic  scene. 

To  tbc  wtiier,  tlie  lectnn-s  of  Dumaa  were 
biought  in  contrast  to  those  of  I'amilny.  IJoth 
were  |>eriect  of  their  kiod,  but  very  different. 
Faraday's  method  was  far  more  ■imple  and 
nattinl,  and  he  excelled  l>unias  in  bringing 
Imme  to  young  min<lB  abstruse  trutbs  by  the 
logie  of  well -arranged  couBccutive  experiment. 
With  Damas  there  was  no  attempt  to  populanze 
scien<H> :  he  excelled  Id  cleanicas  aud  cIef(anoe 
of  esixiBiition.  He  exhausted  the  subject 
whicfa  Le  treated,  and  was  able  to  tlirow  a 


glow  of  interest  around  details  whidi  by  most 
teachers  would  have  been  made  dry  ami  |>roflt- 
leSA. 

lu  tlic  early  part  of  his  life,  Damax  was  a 
voluminous  writer,  and  Id  1S28  pid>li8hed  the 
'  Traill  de  chimie  appli<jufe  aux  arts '  in  eight 
large  octavo  volumes,  with  bd  atlas  of  plates 
in  ijuarto.  But.  iKrsides  this  extended  treatise, 
two  volumes  of  leclurea  are  his  oidy  impor- 
Uuit  literary  works.  Me  puhlislied  numerous 
papers  in  scientiGcJouniaU.  whioli.aswe  have 
seen,  produced  a  most  marked  elfecC  on  ibe 
growth  of  chemical  science.  But  the  nuiiib«r 
of  his  monograplis  is  not  large,  cunijMti'd  witli 
those  of  many  of  his  conic m porn ries  :  ami  his 
work  Is  to  t>e  Judged  by  it*  iroportan«  ainl 
iDfluencc  rather  than  by  tbe  extent  of  the  field 
which  it  cover*. 

Il  wuR  to  be  t^xiiected  that  a  man  working 
wilb  xtich  eminent  hucc^hh  In  so  many  spheres 
of  activity',  iuui  at  oni-  of  tlie  chief  centres  of 
tbc  world's  c-nltiirc,  kIiouM  be  toadinl  wltli 
marks  of  disliuclion  of  ererj'  kind.  It  wouM 
lie  idle  to  enumerate  the  onlent  of  knighthood 
or  the  learned  societies  to  which  he  ln-lonned  ; 
for,  so  far  from  their  honoring  him,  he  Iwnonil 
them  in  accepting  their  mcmbcnthip.  It  is  a 
pleasui«,  however,  to  remember  that  l»e  lired 
to  realiie  his  highest  ambitions,  apd  to  enjoy 
the  fiyiia  of  his  well-earned  renown.  France 
has  added  hU  name  in  the  Pantheon 

*Aitx  trronds  liommes  la  pstrle  reennnMiitnanle.' 


THE  MONK-SEAL  OP  THE  WEST    IS- 
DIBS,  MO^iAClWS  THOPICALIS  gra  y. 

Ax  old  KngH»b  navigator  and  privaterr,  Wil- 
liam Itampicr,  while  atraiuiug  bin  cvi-b  for  Span- 
ish galleons  in  the  ('AriblH^nii  Sea  during  tbe 
season  of  li;75,  was  as  ton  i  shod  at  finding  many 
seals  sunning  themgclves  on  the  Alacrane 
Islands :  be  was  snrprised,  for  he  did  not  look 
for  tliese  autmals  In  tropical  waters,  an«I  henee 
he  made  voluminous  notes  of  them.'  To  lhl« 
meniorniidum  wo  are  obliged  to  t4irn  for  all 
the  kuuwk-dgc  tliat  we  have  to-day  of  the  rare 
form  of  which  we  olfoj-  the  aceo»i)iaii,\  lug  flraw- 
ing.  Tbe  specimen  from  whfch  il  was  taken  i« 
now  believed  to  (k-  the  only  on*-  in  existence ; 
for  tbe  one  which  wan  in  tbe  BriliKh  muneum, 
oollccteil  in  IKIK  by  Go««e  ati<i  Hill,  bus  Iwen 
destroyed.  The  one  which  we  fi'^iire  is  now  id 
tbe  new  National  museum  at  ^Va«hington:  il 
was  recently  taken  on  the  coast  of  Cuba, 
bought  of  some  Cubans  by  Professor  Felip£ 

>  tiui)4cr.  \afmtit  mml  Ito  irarU.  B,  I.  U  ad..  ITM.  f.  V. 
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Pouy  of  (lavapa.  and  by  him  preMiitiad  to  tli«! 
Smitluonian  in«liltitiou. 

Tlio  color  of  ihc  boly  of  Uiin  Iroitionl  senl  is 
nn  inloniic  ebony  bUvk,  with  Dm  hnir  rt^mnrkii- 
bly  short  nnd  stifT.  ITie  length  of  this  crpniurc 
is  about  four  feet,  with  a  circumfewnee  of  tlie 
body  Dear  the  fore-annsoflhreof««t.  Although 
Dampier  aeenia  lo  have  been  impressed  by  the 
liiige  iiiiiubei-s  of  tbeae  seals  in  IC'.'j,  yet,  aa 
long  ago  as  1843.  It  wast  excessively  rare.  —  as 
niiicli  so  tut  ll  jg  to-day.  This  fact  tieclareit  tbo 
iiidiisiry  nnd  zeal  of  Ihc  old  ^oyle'  hiiiit«ri(, 


loculitifs.  it  npp<-jirs  to  hav«  now  well-nigh 
rfJiclnil  extinction,  and  is  (toiihtlc"*  lo  be  found 
at  only  a  few  of  the  least  fr>-<jiientc<l  inkU  in 
variou*  iKtriioii-*  of  tlie  .irca  aliovo  indicated." 
Doing  still  well  known  to  many  of  tlie  wreekers 
and  turtle-banters,  it  se>enis  strange  that  it 
sboold  hare  remained  almost  unkuonn  to  nat- 
uralists. 

P«rba|)s  this  6|^ira  and  notice  may  serve  to 
stlintilat«  the  attention  of  u>me  one  of  Uie 
tntiny  fruit  and  »]>oiig«  vc.-<mI  ownera  now 
cniiMinjf  in  Wntl-lndlan  W9t*)r».  who,  dclm^ting 


who  were  basy  in  Hlnugfatering  tl)0-  Monachii» 
long  aAer  Dampier  set  the  exara|>le. 

In  the  Jamaica  almanack  for  18-13,  Mr. 
Richard  llill  published  n  memoir  on  a  seal  in- 
habiting  the  Pedro  Kays,  a  reef  of  rocks  lying 
olf  the  south  ooast  of  Jamaica.  Tills  has  been 
lraiiiK-rii>i-(t  by  Allt^n.  and  it  seems  to  apply 
directly  lo  the  animal  which  we  Agure.  Allen 
ttum»  il4  dittril)ution  tip  a.4  follows  :  ■■  It  there- 
fore appe.inc  thai  tlie  linbitut  of  the  Weal- 
Indian  se.ll  cxtemts  from  thi'  nurlhern  <K>ast 
of  Yucatan,  tiortbwanl  to  liii;  Konllieni  imint  of 
Florida,  eastward  to  the  Itabamiu  nnd  .liimnira. 
nnd  Bonthwani  along  the  Central- American 
coast  to  about  latitude  12^.  Although  known 
lo  liave  been  once  abundant  at  some  of  these 


the  presence  of  another  8|>eciin«n,  may  secure 
it,  and  forward  the  rare  and  valuable  trophy  to 
those  who  would  appreciate  and  preserve  it. 

Hk\kt  W.  Elliott. 
thnlibnnlu  IniUimton,  Majr  tl. 


THE  TonpLKR.noi.rz  MACmXE. 

TiiK  Tocpler-llolu  induction  olcctric  mn- 
chinc  is  too  well  known  to  need  d««(-i'i]>lion ; 
but,  as  no  explanation  of  it;;  action  is  to  bo 
found  in  any  book  which  has  come  under  my 
observation,  the  follouing  explanation  may  be 
of  interest  to  teachers ;  — 

Consider  the  machine  before  yon,  the  re- 
volt ing- plate  iu  front. 
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Dosignate  tlic  rigltt-bani)  [taper  sector  by  a, 
the  brush  connected  with  ii  bv  b.  the  comb 
connected  with  ih»  di»chargiiig-rod  by  c.  tlie 
oomb  in  metoUic  connec-tioii  vith  a  simUai' 
oomb  diagonally  o[>po»itc  by  d,  u»d  Iho  corre- 
sponding [Mins  on  iht!  Icfl-haiul  ude  by  u', 
a.  c'.  and  it. 

If  th(!  k-rL-linnd  ncclor  a'  be  cliarKvd  with 
nvgativr  cli-clricity,  it  draws  pottitivc  eTi:<^lricit  v 
from  ihi.'  (omb  d'  ti|)on  the  rcvolting-phitv, 
which  if  eii[ii>osed  to  move  in  the  direction  uf 
the  hands  of  a  wxtch.  When  tiic  positive 
electricity  on  the  plate  reaches  the  brush  b,  it 
draws  negative  eleclrloity  (Vom  the  brush,  and 
leaves  the  sector  a  charged  with  positive. 

This  po^tive  electricity  on  the  sector,  and 
the  positive  tlint  U  left  on  the  pLitc.  both  draw 


iiegHiivc  iVoiu  the  comb  c.  and  leave  ibe  di^ 
(iliai^ing-roil  connected  with  it  charged  nith 
posit.ivi-  t'li-cl.rlcily. 

The  plal.i:.  now  iit^arly  ncntrnl.  paK44-H  nndcr 
the  diiigonni  et>inb  d,  iind  Troni  it  receives  a 
charge  or  ui-galire  clct^tricity,  ilrawn  out  by 
the  positive  on  the  m-clor  a,  which  at  the  same 
time  repels  positive  electricity  along  the  iliago- 
aal.  and  out  of  d*  upon  the  revolving-plate. 

The  plate,  now  charged  with  negative  eleo 
mdty,  passes  under  the  brush  &'.  draws  |)09i- 
tlve  electricity  ftom  it,  and  thus  increaBes  the 
negative  charge  on  the  sector  a'.  The  i-midiie 
of  neffatlve  electricity  on  the  plnK*,  and  the 
oegalU'e  ou  the  Bector.holh  draw  [KiHilivo  Trorn 
tJiit  oomb  c',  and  leave  the  diKcliaigiiig-rotl 
connected  with  it  charged  with  negative  elec- 
tricity.   The  plate,  nonr  nearly  neutral,  passes 


to  our  8tarUng-[Mint  (T,  and  the    process   is 
repeatctl. 

If  the  madiine-  is  operated  in  the  dark,  tli« 
brush  b'.  and  the  points  on  c^  an<l  tf.  will  be 
tipped  with  the  irell-knoirn  positive  brushes, 
while  b,  C.  and  d  ™ill  yhow  only  the  nejfativo 
slowing  points.  The  relative  linglhs  of  the 
bnisbes  on  c*  and  d'  will  de]>t.-iid  on  the  [)osttion 
of  the  discharging- rods.  If  a  is  oegati^-e  tu 
titc  phice  of  a',  ilie  position  of  tbe  brushes 
will,  of  connie.  be  revorseil.  The  nature  Of 
Ibe  elcclricity  on  any  pari  of  tlie  madiliM;  may 
be  tested  by  bringing  the  point  of  a  lead- 
]>e&eil  ncjir  it,  and  noticing  the  rorin  of  the 
discharge  (Void  the  point. 

The  great  use  of  ttie  knobs  on  the  rciolving- 
plaie  is  to  keep  the  paper  sectors  charged. 
'XVo  knobs  give  better  results  than  the 
usual  six  oi-  eight ;  the  reason  appar- 
ently hi>ing.  that  the  larger  number  of 
kiKibs  keeps  the  sectors  ovenbarged, 
and  theie  in  a  continual  lofts  (by  bruiilic* 
rn)ni  tin-  strclois)  of  electritxt\'  that 
would  otherwi.itr  remain  on  tliu  rt!Volv> 
ing>platv,  and  liclp  to  in<-ri*asc  tlie 
cJinTgc  on  tlio  ilischarging- renin. 

Somewhat  longer  H[Mrics  arc  also  ob- 
tained by  eonnccliiig  Uic  scctoi'«  and 
discharging-rods  on  the  >t:ime  »idc  by 
conductors;  but  the  machine,  thus  ar- 
ranged, reverses  more  readily,  does  not 
give  sparks  so  rapidly  when  the  dia- 
chaiging-knobs  are  near  logetlier.  and 
is  slarled  by  separating  Che  knobs. 

In  some  form-H  of  the  machine  uncd 
in  Oerinanj'  tliL-  fixed  plate  U  in  two 
[Kirts.  i(i-panil('d  by  a  vurlical  air-*pacc. 
This  is  an  inipri>vement.  bco:iiiac  it 
prevents  the  e led ri cities  of  the  two 
Hoctons  fiom  uniting  across  tlie  surface 
uf  Ihe  plate.  Mnehines  of  this  sort  siimotimes 
have  as  many  as  sixty  revohnng-plates,  all  on 
one  axis,  l^ueh  machines  give  large  quantities 
of  cleetrieity,  but  not  very  long  sparks. 

The  following  experiments,  uot  generally 
known,  illustrate  the  power  of  the  single  plair 
machine.  If  a  strip  of  vulcanite  about  two 
inches  wide  is  movi^I  to  and  fro  in  front  of 
the  iKMltive  pole,  the  h-ngth  of  llu-  »|>ark  will 
be  grcally  inen-aMcd,  sonietimeit  leacliing  five 
inchCK  and  ti  hsdf  on  a  machiix;  wliuse  revolt- 
ing-|>latc  is  only  Icn  inches  and  a  half  in 
diiunetcr.  If  a  drop  of  slearinc  is  placnl  on 
a  thin  shoot  of  glass,  which  is  too  large  for  the 
spark  to  pass  around  the  edges,  and  the  glas» 
is  held  between  tbe  discbaifing-klwbB  of  a 
good  ten-and-a-half-incb  machine,  with  the 
drop  toward  the  positive  knob,  tbe  sparic  will 
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pierce  tlic  glass  when  the  knoba  are  about  odc 
Inchnimrt.  I!.  W.  Eaton. 


GBOLOOY  AND  MIXKltAtOuy  OP 
NORTHERX  CANADA.' 

Hr  noi'thvm  Canadn.  tlit!  niilLor  mcunl  tlio 
irbolc  of  the  Douiiiiioii  iiorlhKnrd  of  the 
orgniiiied  pmvincva  and  districts,  as  far  a§ 
knonrii.  IIU  Inronnutioii  was  dorived  fVom 
his  own  obwrvulions  nruimd  Hudson's  Bay 
and  In  the  Norlb-Vfcst  territories,  and  Tvom  the 
reports  ami  maps  of  tbe  edeiitific  men  wbo 
bad  iircoinjmiiiCTl  tbe  various  .irclicexin-dilions 
by  tnmi  nnd  sea.  Specimens  and  intcre.sling 
iioli's  on  tbe  geology  of  Great  Slave  l.sla-  Imd 
U'cn  rtcoived  fiom  Capt.  II.  I\  Dawnon.  K..\., 
who  liiui  spent  last  year  tliont,  in  <!iai-gr  of 
tbe  Canadian  station  of  ibv  drciiniix>l."ir  com- 
mission. TIte  dinlriljution  of  the  various  for- 
mations, from  tin'  oldritt  to  ttic  iiORCst,  wm 
Ulustnitcd  l)y  n  lai^c,  geologically  coloied  Bmp 
of  the  whole  Domimon.  Itoferriag  to  the 
Lauri-ntiati  system,  I'rofessor  Bell  abotred 
that  it  fornis  tbe  siiiface-rock  over  an  enor- 
inout  eircular  area  od  the  main  coDtJneiit,  and 
that  the  cooti-al  part  of  it  is  oocupicj  by 
IIiuNom'k  Itny,  with  a  border  of  palcozofo 
rocks  uronnd  it.  Laiiventian  rocks  arc  large- 
ly ili'volopcd  in  Greenland,  and  along  the  At- 
lantic cnast  floni  Newfoundland  to  fltorgia. 
Tnken  together,  the  general  outline  of  the 
Lanrenlian  areas  of  Noi-tli  America  has  a  form 
corresponding  wllli  that  of  Ihc  whole  conti- 
nent, whieb  has  been  built  amund  these  aneieot 
rocks.  The  Iluronian  sti-ata  which  constitute 
the  principal  uelalliferons  scries  in  Canada 
wei-e  closfly  u.tttoelalcd  with  tli«  Laurentian, 
and  appiarcd  to  Iw  always  couformable  with 
lliem.  Thi!  laigcst  and  best-known  areas  were 
between  l.uko  Huron  and  James's  Bay;  but 
Dr.  Bidl  had  found  four  belts  of  tbeiu  on  the 
east,  const  of  Hudson's  Bay,  and  others  had 
l»ccn  recognized  in  the  piimitSvo  region  to  Ibi- 
west  of  it.  Indeed,  wherever  the  older  crys- 
talline rocks  bad  been  explored  In  Cansi'ln, 
belts  or  basins  bating  (lie  etiaractci'  of  the  lln- 
rooian  series  had  been  met  trilh.  Limestones, 
slates,  and  quartxilca,  intvrst mtilicd  with  .imvg- 
dalolds.  bosulLt,  etc.,  cones jwnding  with  the 
NIplgon  forniution  of  Lakes  Superior  and  Nip- 
Igon.  were  hugely  devdopml  on  the  Easlaiain 
fXKM  and  adjacent  islands  of  Hudson's  Bay, 
aiid  apparently,  also,  on  the  Coppermine  River, 

af  IluUnn'*  llsjr  tn4  nnrtbi.rn  Cuia<li.*m<l  tu  IhD  Bunl  ■uclil* 
of  t'nna't*,  Mny  IS,  b;  Dr.  Il«»iiT  Diu.. 


and  to  Uic  wCBtwan)  of  it.  But  n  let  of  haiiJ 
red  silioeons  con  glome  rate*  .ind  sandstones 
were  seen  lo  cuine  between  tlie  Iluiouian  and 
the  Nipigon  series  at  Blehiuond  Gulf  od  the 
Kastmain  eoast,  which  appoai-ed  lo  be  uncon- 
formable lo  bolh.  Mr.  Coebrane  ami  Dr.  Bell 
bad  found  similar  rocks  on  ADiabasca  Lake ; 
Capl.  Uawaoii,  on  Grent  Slave  Lake :  and  Sir 
John  Itii.'hanlson,  to  tbe  Dorth-eaal  of  Great 
Beai-  l^ke.  The  conglomeratca,  alatiMi.  and 
gray  argillaceous  if'^aruitrs  of  Chureliill,  and 
t\w,  white  fine-grained  (|tinrtztt*i  of  lilnrblo 
Island,  JKom  probably  of  this  horizon.  Siluri- 
an rocks  wore  well  known  lo  bo  widely  sprojid 
on  some  of  the  largest  of  the  arclic  islands, 
and  along  the  most  Dorl.herD  channels  of  the 
l*olar  Sea,  Tbey  formed  an  irregular  and 
intemipled  Ijorder  on  the  western  aides  of 
Hudson's  and  James's  Bays.  A  lai^e  basin 
of  Devonian  strata  containing  gypsum  and 
el  ay- ironstone  extended  south- westward  from 
Jame«'H  Bay.  West  of  the  gr\-at  Lauivntiaii 
area,  l>evfliiian  roekit  eould  be  troeed  here  and 
there,  all  the  way  from  Alinnesota  to  the  mouth 
ofth*  Mackenxic  Kivcr.  'I'hcy  were  not,  how- 
ever, 80  widely  distributed  as  ha<l  been  eup- 
posed  by  the  older  travellers  who  had  pas«ocl 
rapidly  through  the  country  in  the  early  part 
of  the  ccntnry,  when  the  whole  subject  of 
American  geology  was  in  its  infancy-  The 
so-called  bituminous  shales  of  Sir  John  Bich- 
ardaoD  and  others,  which  are  so  prevalent 
aloi^  the  Athabasca  and  Mackenzie  Hivers, 
were  found  by  Professor  Bell  to  consist  of  soft 
oretaoeona  strata,  which  had  been  aoturated  and 
blackened  by  the  petroleum  rising  oat  of  the 
underlying  Devonian  rocks,  which  here,  as  iu 
Onlario,  Ohio,  and  Pennsylvania,  are  riiJi  iik 
this  Kubstanec.  The  principtil  features  and 
the  geographical  distribution  of  the  carbonif- 
erous, liassic,  cretaceouv,  and  tertiary  rocks 
of  the  nortfaCTD  regions  were  successively  de- 
scribed. Among  other  points  of  interest  in 
referGDce  to  the  post-tertiary  period,  Dr.  Uell 
ntontioucd  that  the  remains  of  botti  the  mas- 
todon and  the  mammoth  had  been  found  on 
Hudson's  Bay,  and  tliat  elephants'  tusks  were 
reported  lo  occur  on  an  island  iu  its  northern 
part.  Isolated  discoveries  of  ele]>hantine  re- 
msina  had  Ix-en  made  in  ilie  North-wcst  terri- 
tories, anr)  several  on  the  Bat  Kiver.  a  tributary 
of  the  Ynkon.  near  the  boixlerx  of  Alaska. 

Id  referring  lo  the  ueonomio  mim-raU,  Pro- 
fessor Bell  said  that  even  tlie  coarser  ones, 
such  as  graDite,  limestone,  cement-stone,  slate, 
flagstone.  gyps«im.  clays,  marls,  ochres,  sand 
for  gloss- making,  etc.,  would  yol  have  .their 
value  in  different  parts  of  the  great  region 
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UDi1<>r  oonsulCTAlion.  8oapstonc,  mien,  pUim- 
bago,  «»lK-«to«,  chromic  iron,  phosphntc  or 
time,  salt,  pyrites,  etc.,  h«d  bc«ii  notol  in  <lif- 
Tcront  localities.  Among  omamcnUl  stones 
known  to  occur,  might  bo  mentioned  the  rare 
and  beautiful  minenil  lazulilo  ;  also  maUcliitO, 
jade,  agate,  carnetian,  chrvsopraae,  aud  olh.- 
ers.  ExIenHlve  beds  of  lignite  were  found  in 
many  places  in  the  great  tract  of  country  oc- 
cupied b.v  tbc  crotHceouit  aiid  tertiarr  rocks 
ill  the  Atliulw!tca-MndM-nzic  vnWry  aii<t  on  t)i« 
voavtit  Hiid  ixlaiidx  uT  llii'  Arctic  Sea ;  iitM>  in 
tertiary  »traU  at  Ciiml'crlatnl  Hay,  and  in 
Greenland  on  the  opjKisite  side  of  Davis  Strait. 
On  the  Moose  Kiver  were  considerable  beds  of 
ligiiile  of  pos I- tertiary  age.  Anliiracite  of  a 
Tery  pure  qimlitj'  had  been  found  on  Ixmg 
Island  in  Hudson's  Bay.  Petroleum  rising 
from  tlie  Devonian  strata  was  found  throngh  a 
long  stretch  of  country'  In  the  AUiabasca- 
Muckeiuio  valky.  Grcfltquaiitilies  of  asphalt, 
resulling  fixnn  thia  ixttroleiiin.  occurred  along 
tlwm.'  rivin^  and  on  Great  Stave  Ijtke,  sa  well 
as  in  various  places  in  the  interior.  Of  the 
metallic  ore*,  those  of  iron  wcrw  verj-  abuu- 
daiit.  Incxhaustil'Ic  i]itantities  of  riiU  man- 
ganifcrous  ironstone  exist  on  the  Maiiitoninlc 
Isbmds,  near  the  east  const  of  Hudson'*  liay. 
The  bedded  ore  formed  the  surface  over  hun- 
dreds  of  square  miles,  and  it  was  broken  up 
by  the  IVost  into  pieces  of  a  cciuvenient  size 
for  shipping.  Valuable  deposits  of  magnetic 
iron  bad  been  found  on  Athabasca  and  Knee 
Lakes,  and  a  thick  bed  of  fine  clay- ironstone 
on  the  Mattagawl  River,  ('apt.  Dawsoii. 
B.A.,  had  found  a  vein  nf  cry«lallinc  specular 
iron  on  Great  Slave  I^Akc.  Copjii-r  ore  bad 
been  <Ii)>covcrGd  on  HuilKun'n  Buy;  and  (be 
[Uitive  metal  was  known  to  occur  in  quantities 
on  the  Coppermine  Kiver,  in  rocks  like  thowe 
with  which  it  is  nssociatetl  on  Lake  .Superior. 
Galena  was  abundant  in  limestone  from  Little 
Whale  Itiver  to  Richmond  Gulf,  on  the  East- 
main  coast.  Zinc,  molybdenum,  and  mangn- 
iiese  bad  also  been  found  on  Uiis  coast,  and 
Hulinioiiy  in  the  north.  Gold  and  silver  bad 
likewise  been  detect«d  In  vt^ns  on  the  east 
Ctiast;  and  alluvial  gold  had  been  waslied  out 
of  the  gravel  and  sand  of  ditfercut  streams 
in  the  niountaiut)us  region  west  of  the  lower 
part  of  the  Mackenzie  llivor.  For  varioaa 
reasons.  Dr.  Uell  reganled  this  region  as  n 
highly  promising  one  for  the  precious  nictatt). 
The  belt  of  auriferous  drift,  which  crosses  tbc 
Nortb  Saskatchewan  at  Edmonton,  and  from 
which  the  gold-dust  is  there  waahed,  may  have 
been  brought  bom  this  region  by  ancient  gln- 
cicr«  from  the  valleys  of  tiiv  upjwr  branebes 


of  the  Lisrd  and  Peace  Rivers.  A  nttnilicr  or 
years  ago,  Dr.  Bell  had  oiipnatcd  the  theory 
that  this  gold  might  have  been  derived  fVou 
Huroniau  rocks  to  Iho  north -east  ward  of  Ed- 
monton ;  but  he  now  ibouglit  tt  quite  as  likely 
to  have  luul  Us  Mjurcf  in  tJic  direction  of  Cos- 
siar. 


THB  SClBXTiFIC    ACTIVITY    OF     THE 

ftussiA.v     uNivEnsirms     during 

TBS  LAST  TWENTY-FIVE    YEARS.* 

Xo  pnitenver  hu  >■  vwt  been  rimIc  to  jiroperlj 
MtluiaW  (he  scieotEfii-  xclivlty  n€  our  tinlvcralllrs 
(luring  the  U«t  qusritt  ut  a  etuUirs';  xaA  llils.  I 
beJIerc,  mainly  jtcenuats  (or  the  swc«pini:  cuailem- 
nattoiia  whicli  innhc  thnlr  )ippi;AraticD  fram  time  to 
time,  to  Qk  vOvtii  ibal  our  iuitv«islllo«  arc  ilccllnlng, 
■lul  that  the  liisU  tl<)«  i>f  Oirh  scieutlllc  activitj  wn 
long  ago  paMod.  .Submit ting  to  tfae  jutlgmnit  of  Ibe 
reader  a  flrst  foebia  alumpt  of  this  kind  wiib  re- 
spect l»  the  developmcut  ot  nainral  »cieiien,  includ- 
ing tli«  principiei  of  tncdlcSnc,  1  wiiU  eipr^saiy  (o 
>t«t«  that  the  mntnlal  at  my  conmaixl,  ubtle  not 
cmbracltis  sll  secniiiplisLiul  by  Ilw  unlT«niiJe>  In  the 
dir«clit>ii  of  iialuni  scipiic«,  ncvertlivlMS  Iceludr* 
every  thing  «stciitliU  to  point  out  and  prevs  Ihv  muu 
prominent  (catiircs  nt  Ili«  mmitts  attained.  This, 
Indeed,  It  Itifl  otiject  el  ilii>  prvMtiii  arildR.  Uy  re- 
view  HsetiL'tv*  the  uiiit(<isUi(r«  at  Uorpai.  nnil  Hcl- 
singfon.  OS  Ibuy,  l>y  llieir  wlwle  eonxtilulion,  alwajs 
illMliigulihci]  thcmti^Ivc*  from  IlipJr  piirvly  ItuMuin 
linHlitmi:  li  also  tslls  to  Iske  Into  iconunt  Ibo  *ci«n. 
tific  nelivity  of  Ibose  lUViuberB  ot  our  &e*ilriny  wtto 
are  nut  eooneeted  witli  snv  ItuxMiin  universiiy.  Tlie 
miklerlnl  lor  t)il*  Kk*(c)i  ti.u  been  brougbt  tugi^lhcr, 
not  t>y  luyMir,  but  by  ^peeislUls  tii  ihelr  respective 
branclivs  of  knowledge, —in  pbyiiet.  by  Prtifessor 
Pelrufbidiky;  In  chcmUtjy,  by  Prof«s»or  Mrn»1ibl- 
kln;  m  Iratany,  by  Professor*  DckhoU,  Borodin,  and 
tiobt;  iiixui>iogy,by  ProltMorltogdtniill;  In  spolog^r, 
by  ProtcMor  Inoslriuitsdl;  in  anaieiny  and  itliysi- 
ology,  by  myself. 

ir  we  nre  to  measure  the  sdentUc  scUilty  ot  an 
initiiutloii  by  ihu  degree  hi  which  iu  momWrs  j>»r- 
IlclpBtelntlioreiiolutlonoIidcnttSeqiMUiuiu, — and 
tills  soemi  to  be  the  otity  correct  standard,  —  then 
the  actliity  ot  the  Ruuiaa  unlvertltl«a  In  natafal 
•elenee  during  the  thirty  years  from  ISSO  to  I8M 
ennntit  be  deemed  great.  Indeed,  the  number  ot 
university  protessort  (wlih  Russian  nanci)  engaged 
inscknilfic  work  was  siuxll:  antl  ihsse  stood  alniMt 
atone,  lU  U  were,  hardly  ciertinK  any  CoosMsraUe 
Influence  aitr  thoce  araund  tliem. 

There  were,  of  eeurse,  m.iny  cs>ue>  for  tlit*  ■car- 
city  aud  iwilalion  ot  worklag-fuRes;  but  the  prla- 
elpal  one,  undoubtedly,  b  to  be  sought  In  tbe  geuial 
eundltions  of  nniventty  t<t«.  Tbc*a  condltUias  logK 
cslly  grew  out  of  the  view  tboa  aceepit«d  as  to  ili« 
object  of  unirerrity-wotk  in  tegani  to  ibe  laieUectiBl 

I  TrwulMnliDd*brida*d  AemlbtHeMlwof  t.BAanser*. 
In  tbe  r<(MU  Smpf  (Bei«»cwi  hcnld)  Sx  Sinrt«r.  IMk 
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lUe  o(  ibti  country,— a  riew  whEdi,  lnoartlnio,ltui> 
loTigpr  held.  E«(!!i  »H«r  ihe  ni1d<tli>  o(  tlila  century. 
iiniver»it|p»  were  loohcil  upon  1q  this  counirv.  iiiEr«ly 
M  place*  (or  tLc  (libi-miiialion  of  knowlrdj^,  nherv 
JViinj  pcopk  were  initructcl  in  th«  hlgbrr  bniir.tim 
of  science.  To  till*  cnil  t1i«  «nUr«  »clit'lty  ol  tL« 
unlvpnitlc*  nas  illnicli^il:  iutleeJ,  llii>  woik  of  Ihv 
nnlvpr»ily  cuticixliHl  simply  in  tb«  <l<;lit*ty  of  Ux- 
lunts  by  profMtor),  wlio  uniJcrlook  to  nequnlnt  their 
heiu«n  with  the  intt  retiilu  of  Kleiicr,  wbll?  thv 
studonii  wcTA  merely  pataivs  Kcipieiiii.  Tli«  pro- 
fcMon  wewi  not  reiiuired  to  <Xo  real  Kleutilia  WM-k. 
whl<-)i  At  tli(>  prrMiiC  lime  mJoro  eonstllulc*  true 
liutniiii^:  lucb  work  wu  left  to  >  *olMt  few,  and  II 
M^ldoni  enicrtceil  from  Ui«i  Mcliitiou  of  itie  cabiii«i 
into  eloitn  contact  with  t)i«  aiiJivoee.  Il  U  tliarac- 
Icrldlk'  of  IhuBv  limuB  tliat  siitU  occiipiition*  werv- 
cnlk-rl  the  criidc  prepar«li>ry  work.  I  mnelf  linvo 
lieArd  a  leirnei]  m.tii  cf  lliat  t>poi:h  |tlr)c«  ilon'l) 
Mrioiialy  cjII  Iiliii^elf  »  'laburt'r,'  Di  contniliiitiiic- 
tlon  to  tlie  orsCor-prufeEiors. 

Th«  resullA  obtajneil  wen?  iiieli  as  might  linve  been 
anUcipnteii  with  tliiii  dlipniitbri  of  tiic  puhllc  mlud. 
Initt ruction  by  l«ctnrM  vra»  tli«  clii«f  aim:  liide- 
pnndeitC  oeieiilific  nork.  altliuufUi  eeleenivil,  was  not 
obtJ^Htory,  mid  u-n*  eoii«idered  •  matter  to  br.  Inft  to 
penunil  preilllpi^llon. 

"nKTD  vvK,  of  cn"r»e,  eic«plJoii8  u  ihit  rule, 
Tbui^,  for  iiiKlance.  tlx*  tacully  of  iialural  science  at 
lli«  ^t.  Peleisburg  uaivenUy  «)u>wed  lome  >]giiii  of 
OfganJc  Kientini;  life,  eten  during  l)il>  period.  Tbis, 
however,  wo*  A  con*oi|U0n<M^  uf  IliO  coiulnuoiis  clom 
rvlAtiona  between  tbe  uj)l\'«t»IV  •"d  tl»e  iieiglibor- 
tui;  academy,  nbere  idenec  was  pcaclleally  cultivated, 
auloipcak,  bylrsal  re<|ulrem<int.  SoiMof  thccliAira 
of  natural  srleuc>}  In  the  iiuiveraliy  war«  occiipied  by 
nca^eriiiciaii»;  olfaere,  by  jwrtoiia  clot«ly  coiinecteU 
with  the  acadctny:  (or  tbi«  r«a*on  wc  here  find  atl 
Um  indlcatinn*  of  a  inia  iicl*nllflc  llfi^.  nentdr*  the 
■uuNtiim*  nnd  the  diemtcal  Inboraiory,  Ui«n)  were 
Inlroduoed  into  the  uiiiveraily  laborstorieo  of  »uiiie 
•Oft  for  other  branches;  some  pnieiicul  work  in 
botanjr  and  xoulogy  woa  requlrod  from  the  tltidant*; 
lo  a  chonOQ  few  Ihe  pliyilcal  laboratory  of  tli«  acad- 
tmy  of  •cit-iice  wia  open;  and  eT*ii  ilie  old  chemist 
SolorybS  himself  uiperin tended  the  prM'licnl  cxcr- 
cisei  of  the  ntuilonti.  TtenkUnky'i  Icnchflr,  Shi- 
khiiffky,  H'lib  Uie  aid  of  a  •IdrIo  mlcroicope,  had  lu 
inetruct  his  pupils  ia  luskin);  niicruacopic  obserra* 
tious:  but  he  left  behind  him  a  pupil  itha  has  won  a 
great  npuiallon  hj  hit  mlcrnieoplc  iiiveMlsalion*, 

Wa  aee,  then,  that,  diiriiiii  the  generation  pr«c(Ml- 
Ing  our  own.  tile  nhole  cundiliou  of  luiirenity  U(e 
w»  any  thing  but  favorable  to  the  development  of 
luiitral  icIniieA.  At  that  ltni«,  even  Oonnany,  whence 
our  IcamiDR  has  been  derived,  probably  bad  not  yet 
fnlly  awakened  to  the  idea,  that,  to  properly  fulfil 
their  purpoie  of  dlMcmtnatlng  knowledge,  unlver- 
title*  ought  ti>  be,  not  only  iuatllutlon*  where  fclence 
l«  rbciorlcslly  eapounded,  but  also  ceulreafer  deiel- 
oplnjc  aiul  ndvanctng  scientific  work.  The  old  and 
sUoide  hdirf  thai  teachlntc  a*  well  aa  Iramlng,  enn 
bfl  na4c  aiiweHful  only  through  real  wof k,  did  not 


*ecHr«  a  broad,  peactkal  rcooEnltlon  lo  Germany 
before  the  lUlk  decaile  of  the  preeeni  eetitnry,  when 
rich  laboratOfie*  for  natuni  scien«i  came  lu  be  con- 
sidered indlspenaaUe  attribtite*  of  a  unlrcraiiy.  II 
li  true  tliat  Inboratorlea  of  some  kind  did  exist  in 
n<4leni  Europe  iu  (onner  times;  but  tlieir  origin 
waadue  to  local  causes.  ncddeiiUl  in  character;  Ibey 
sprang  up  wherever  a  prominent  worker  in  •^■ience 
bad  £Mherv>l  pnplli  nrnund  him.  The  l.iboralori cs  of 
our  time  hi>i«  a  much  brtiailf-r  *it:ti  1 1lea i ice :  a*  liidlo- 
peotable  attrihules  uf  every  uuivenity.  they  ehuiijte 
the  whole  system  of  ln*Vuciioa:  a«  insitiutioui 
adapted  to  the  practical  worklng-out  i)(  scientific 
problems  by  many  indlvldaal  Invpitljr.itort,  tfany 
superseded  the  cloeet  of  the  siuilent,  uud  iiiiroduceil 
to  leanien  tlie  very  process  of  tbe  buildincup  of 
scienec;  as  schoobfor  practical  In*tructloc,  Inbora- 
torlea  materially  ni>«  the  level  of  education  among 
thniDAsees;  a«  worktne-cetiireA  when  fcienoe  in  ad- 
vaiiccil,  not  by  individual,  but  by  united  cSorta.  Ihey 
materially  increase  the  selentiflr  productivity  of  tbe 
«onntry.  In  Gerniniiy  tlieir  Imiiorlaiiee  is  so  fully 
recognized,  that,  even  in  uiiitert.llie«  of  tbo  eecond 
rank,  hundred*  of  thousand*  of  roubles  .-ire  ezpeiideil 
on  the  construction  o(  laboratories  In  coiuwclion  with 
tbe  vorloui  chalr«. 

Hence  It  will  reaillly  be  per«elr«d  what  an  immense 
service  was  rendered  Rusaiaii  ecieace  by  ibe  reform 
of  our  twiversiliee  in  Ihe  seventh  decade  of  our  ecu- 
tur7,  when  labnraloil'Ct  were  cstaUisbed  In  conne.Ci- 
tJiMi  n'llh  ibo  ta«utlles  of  medlt^ine  and  of  n.il.uraJ 
Sdeiicc,  antl  provided  with  the  iieeeMary  meaiii,  tJie 
BiaO  of  luitmcton  being  correspoiultngly  incrowed. 
iiiiotber  bencAecnt  meaiute  was  Ike  gieatcr  faeilttj 
afforded  private  persons  of  Icavlnx  the  country  to 
•tudy  abroad,  and  the  liicreMed  frequency  villi  wlilch 
tlie  (Eovemment  («nl  young  people  abroad  tor  the 
same  purpose.  Tlii*  tait  measum.  Uwogh  long  before 
in  vogue  by  the  unlvcraltles  for  preparfns  their  pro- 
fcsaors,  at  Ibal  time  become  oven  more  necnsiiar^; 
(or  while,  between  1SI8  and  itUC,  tbe  onlorlni:  of 
■luileuls  abroad  bad  entirely  ce.iaed,  by  the  pew  legu- 
latlont  the  nnniber  of  Initructora  wo*  enlarged.  I 
■hall  hardly  err  It  1  aay  (hat  about  one-half  ot  the 
present  pn>feaKir«  in  the  faculties  of  medicine  and 
of  natunil  scii^nce  liave  come  from  those  youu|;  men 
who  went  abroad  between  l&'iil  and  ISSS}. 

The  Increate  in  the  number  of  woffcer*  In  nainral 
*cienee  during  the  pericd  under  discuaston  appeari 
most  clearly  from  the  forniailun  of  sodettes  of 
ualuralists  at  the  universities.  In  tlie  preceding 
period  there  were  but  two  such  societies  In  cxE«Uiie« 
ill  Ituasis,  —  the  mineralogleal  society  al  St.  PMer»- 
buTK,  and  the  Uoecow  xuclely  of  natunllsta.  At 
present  tlicre  are,  at  the  luiivcniitles.  seven  societies 
of  natnralleu.  Betides  those,  we  have  the  ItuiBlBn 
eniomolo^icaj  toeJety,  and  the  «uciet!e«  at  VanMlivl, 
Ekalerinbiirg.  Tashkent,  and  TiflU. 

General  eon llrmati on  n I  this  opinion,  respecting  the 
increase  In  Ihe  number  of  workers  In  nainnil^e.'vwsi.'-, 
is  found  ill  our  periodical  consrestoe  of  '""■^^*^^^^ 
.\fteT  tbe  firal  oongrew,  socielie*  of  iuilur«li»>^  _^,^s^«**-- 
ls«d  at  Ilie  unlvrai.\\i».\  wA.  •Oasi  -e******^*'*" 
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ctU,  and  botanical  Mclioii*  of  thete  s«ci«ll«*  brgsn 
to  s«iid  parilM  of  InTMtljiuon  miniiKlly  (tiviall;  for 
Ibriumtnfr)  to>ll  parUof  ttumla.  Mal^tiiK  tJiabMt 
of  their  liriiiicd  nieiiiis,  ihey  Hlloweii  »  niHxIiiiuni  of 
tivur  liuiKlrvd  or  live  liuuUied  ii>ut>l«i  a  pvnroii.' 

At  lli«  iaiUKM  of  ihp  *ani«  tofictlM,  Inrgor  eipu- 
dlUon*,  iiiilxiI<lljirJ  by  thi^  Kovnrninrnl.  were  >i*nt  out 
Inio  TiirkMUii  |Kvi1dj&tiko|,  iuto  Kliiva  (Boedimoai. 
iiilo  the  Anto-Caapiiiii  territory  (Bogd^nfi,  BvbolU, 
GriiDiD.  ami  AlcnlUfn).  to  tlio  MunniVri  conil  (Bog- 
lUiiotf,  trllh  nevco  (tudontu),  m  llirWUiK'SrntTn.'n- 
kM'ky  and  Wa«n«r},  amoiif;  Ilia  Altu'i  (MhdUky, 
SoknlMT,  f  olt'uoll,  aiid  Krxui^ffl- 

liu>9iH[i  rin.iii<g  occur  iii  lli«  foreign  litemlure  ol 
iiaiurAl  (iciciiuF'.  even  during  ili«  (iirfiCi'dlng  porlod, 
tliougli  tlicy  .irr.  vary  ruv,  An<l  not  oft«n  imponimt. 
Bill  nlioiit  IKIH),  tliul  IB,  wli«(i  Ktis»iHii  ttudviiM  h'^ttn 
Ui  Ihruug  to  foreign  unlvt-r^ilifit  (clijpfly  Gcrinati).  » 
npid  Incrcoixi  !i  pcrccpttble  In  Ilin  iiumlMir  of  Rua- 
«lan  namrf  apimarlnt-  la  cuii((ibiilor«  to  foreign 
Joumiilh;  Mu\  I  bit  iiiiinber  li  steadilj'  inaintaiiieJ  at 
a  lijcurr  previoiuily  unlieanl  of.  Even  i(  thr  produe- 
lions  of  theic  llr*t  fMini  were  nfteii  of  an  elnniRiitiiry 
cliu-nclrr.  Ihoy  arv noT^rtbelew impuruut  a«  t>ri'«?i>1' 
IniE  ft  iirlkriix  proof  of  a  fart  Uithvrtu  anpr«C«d«uted 
ilk  Ituraia;  vit.,  tiiat.  in  llie  ver)-  beginning  of  tli« 
period  under  dliii:u>«!aii,  a  conddtrr.ihlv  niimlM'r  at 
joang  RuMliin*  puoi'il  iliroucti  a  rerr  iborougb 
conrn''  of  »tii4y.  Tbe  iiiiporlaiicp  of  lliis  fact  ia 
•iiliunc.'eil  wlieii  ue  reeollecl  lliat  our  young  laliora- 
torie»  dti'w  tlieir  lir»t  tupply  o(  mirken  from  thone 
wbo,  during  tbia  titnr.  tt.iidl<-d  aliraad. 

Erorybody  wbn  lim  i-v^r  bfvu  at  tlie  tiaad  of  a 
newly  Mlablisbod  laboralory,  will.  1  tliink,  ngrnc  tlial 
it  reqiiit**  yeara.  i-vpii  in  ihc  cue:  of  an  rxpiirS«n<«J 
director,  lo  prepnre  two  or  tbr«e  ■ludniiiii  for  Sude- 
pcndcnt  rnrarcli.  Now,  in  our  case,  in  the  nwentfa 
d«ca(1a  of  tli«  preaeiit  century.  tli«  difficulty  wan  cn- 
baiiceil  by  the  fact  lltut  ilie  manngciiM^ni  of  laborfL- 
torici  wax  atlll  a  novelty,  .ind  the  itud^nis  wen.-  ill 
pmptn-'d.  It  la  therefore  not  lo  be  woiideivd  ni,  that 
Indivldnal  tclenliflc  uclivily  uiily  clearly  tnantfulrd 
Itself  ill  our  laboralortex  long  iiflcr  Iholr  fonnit:t(ioa. 
Tbis  tcientiflc  actlvlly,  howMnr,  now  exlxi'i  in  aliiiuat 
all  laboratorlc*  of  our  connlr; ;  and  it  showi  lUulf  iti 
Ibfii.  — that  Uifl  workinjf-oui  of  tcientiflc  probltins  la 
not  roiiri^ird  IV  tb«  ptofesiora  alonr,  wtio  may,  per- 
haps, be  said  to  derive  their  Icnrnloj:  from  weslerii 
Europe.  ThrMudmUof  tlie  lotal  l{iiM<ian  Ubora- 
lorlm,  alto,  now  lake  iwrt  in  Ihii  work.  In  former 
tlmM  il  was  iniposiibic,  with  i»m  eiei>ptioD»,  for  a 
Ounisii  lo  become  a.i\  independent  ti-ieiililk-  worker 
wltliout  going  abroad  to  atmly:  at  prMeni  hn  can 
rrcclK  and  complete  lit*  eiliicalloti  at  borne. 

Il  inay  not  Iw  ainiat  lu  present.  In  lllneinttlou  of 
tliit  cbaiigv-,  viiuu  pailiciilarly  striking  liiiiires. 

Betveeii  IBUO  and  1^*W,  I  do  oot  fvcall  a  tingle 
■pDClal  Investlfallon  In  tli«  brancbea  of  nii(TO*ra>plc 
anatomy,  pbyttnloKy.  and  ciiwrimetilal  paihologj', 

'  Exbot  UmcwfictlcihuagtiTOTniasiiliabtMrodimiQr- 
AT)  bnnilnJ  raudlM  tibooi  Mmd  buiidtnl  doIUm].  upMtlrMn 
du  (qDltAoEiim*  •<  ilic  BicioWn.  tbt  pbymlto-aicMiM  «ri>V 


made  by  a  tmivenilT  iirofownrof  pure  RtistlHu  nainr. 
During  the  preient  period,  I.e.,  In  tlic  course  of  ih* 
twenty  yp»r»  Ifom  ISiKt  to  JfS2  inrliitlii».  more  than 
alx  buiidriidand&tty  inmtigaUociBin  thM«'  bmncbea. 
I>y  aulbon  of  pure  lluwian  oajua,  wece  pabliabed  In 
foreign  periodical*.  From  Ibis  noraber  art-  esi-liided 
all  IKirjiflt  prnfDUMn,and  for«ii;ii«T»  tike  I'rofeisoT 
Uruber;alim,  pn.ibably, »  niimliiTof  liuniaiiii  l>y  birtli 
anil  educaliou.  but  Ix-'ariiu;  foreign  nanua. 

The  moat  rcmarkabio  iboviii^,  liuwever,  1*  made 
by  our  vbfnuitia.  During  the  fourteen  yMra  from 
18d9  to  \^'i  iudualve.  tbe  jouTonl  of  tbe  KuMlan 
pliysico-obemical  aodety  puliliabed  atx  Imndreil  and 
■Tventy  Inveatlgationa,  not  iiieludlns  ihom  relntin? 
toappllcailnnaof  e^emialrj  topliaitnacj,  titcliti«laKy, 
aiid  lueilieinr-. 

CbemlMcy.  liaving  from  Ihn  venr  out»el  of  tliia 
period  engaged  llie sitention of  sucbeniliient  worki-ra 
M  ZInIn,  Btitkrofl,  MriideleyeB.  X,  Behbtoff,  S.  S. 
SokolMT.  aiid  otliem,  enjoyed  a  more  rapid  ilev«k>p- 
ment  lliaii  all  oilier  branelKt  "f  natural  adence.  For 
a  long  time  It  occtipied  oniong  Ibe  wirni-a«  llic  Brat 
place;  and  th la  place  II  baa  nieeeeded  In  reuilninc. 
Juat  after  Ibe  fini  eoiitcrv'ai  of  uituraliiU  was  held 
in  189T,  the  cbeuiical  (now  phyal<vM:Iicinieal )  society 
«a*  founded,  wiili  a  journal  fi*  lite  publlealhni  of 
icknilfle  reaejuyJiea;  and  tbU  journal  l>*y»rin«  i)ie 
organ  of  Etuulan  elieailata.  Tbe  InveitlfniloDa  are 
thus  Srst  pabliHlied  In  the  IIiimUd  lansuage:  but  ttie 
OerRuui,  London,  and  Paris  clienilcal  aoeieiloa  regu- 
larly n-eelec  an  Heeount  of  theiii  thruugb  special  f\yr- 
reaponillnjt  irtenibera.  and  ihf^-atvalaorepiTied  to  tbe 
Itaiiau  clientlcal  sa'eUe.  How  completely  tbe  work 
of  Ituadan  cbcuiMa  ia  recoiEiiixiil  in  weau-m  Enrnr])*, 
will  appear  from  ibcataunientiiit  aiiemiitentEi: 
ttiHU  of  acitnee:  Franklacd  aald,  that  In  cb-w 
lliere  are  more  Indejicndeiit  lnT<atlgailona  putiubm-ii 
In  ttuaaia  Ibaii  In  EpglaniL  Our  dietnlat*.  how- 
ever, take  Ibe  lead  not  by  quantity  alone :  there  are 
bra»vhet  of  chemUtry  In  which  they  apjiejir  aaionjc 
(be  bust  «|iei-ialiau ;  and  }-«I  the  |>rlneJpBl  repieieu- 
tBtlTua  of  Itutaian  cbeniislrj'areengacedln  rewivnrlu-^ 
extending  over  the  entire  domain  of  ebeuiieal  kuowl- 
ediie. 

The  devclopiiieci  of  physic*,  from  ihe  very  nature 
of  things,  could  not  keep  pace  with  lliis  rapid  ftfyff- 
nxH,  eaLpeelally  aa  there  were  bartlly  any  well-tntlned 
>ci«iitlfic  men  at  work  In  tblsliraDchattholieglBnl&g 
of  our  |>erl<Kl.  Al  prmeat.  phti!i<»  nuiubera,  among 
Its  indepeiidriit  leading  workers,  Pelrutfatfaky,  Luna, 
Stolitofl,  Avennriiu,  SbredoCt.  aiul  other*. 

Tlie  aclentlfte  aeilTlty  of  our  botanlaU  proved  ex- 
cecdlnf-ly  fertile.  At  the  lieidnnlnK  of  our  |i*ri«l, 
Taenk^faky  alaiida  oiil  eminent  indeed,  but  alone:  In 
the  eonrte  of  iwcnty-flTo  }-eara,  hi*  intelleetaol  oB- 
spiriiiK  l»a«  bceume  a  family  of  crveni]r.av«  woriiera: 
and  of  tliit  number  we  may  cnialiily  aaitime  that 
iluve-qaarten  gi^w  up  In  Ibe  Buuian  adtooL.  Dar- 
ing the  preceding  period,  Riuslau  botaulat*  were 
almost  eictusltely  encnseil  In  the  Ktiidy  of  local 
Ovra*:  at  present.  Ibe  sliidy  of  botany  has  be«ii  ape- 
cialiKol  into  the  branches  of  aaatomy,  pliyainloxy- 
■Icveloptnent  of  plant*,  and  botanical  Boograpby.     In 
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(liiriiii;  this  p«rioil;  In  phfslulogjr,  a  IiuiiJrmI  iui<l 
tUty'two.  Thr  number  of  Kiicclal  Intvillgitioni  in 
bntniilcal  {fRonraplij  diirlDS  tlic  lout  twi^iily  ycnn 
umoiini*  to  twenty,  uhilo  tbeanlcietrelsiiiogioiocal 
lloru  iiumbT  abuut  a  hun<Ir«<l. 

Utiriii^  OiU  period.  loiilqgy  devptojiMl  in  tiro  dfr^t- 
lioiu;  on  the  one  hanil,  InrMilgatioiia  of  rmuuM.  In- 
CTpJulni;  fnn^McriiMy  in  QiunUly  wi'i  ini^llty,  fii»iii 
A  con  I  In  nation  of  rlii>  pn>ciMlDi;  iH'riod;  and.  on  tho 
Other  liuid,  a  new  pliasi?  ut  louiuuical  tv^eairli  is 
1n8ti]iural«<J  by  worken  in  the  lieW  o(  ciniparalire 
aimlotny,  of  animal  hUiuiogy,  and  of  rmbryDlogy. 
At  the  bend  »t  lltU  iaM  Riovi^moRt,  fiinnnaiPly,  wo 
fliid  sucli  exc«H>diiigly  taleotnl  iikmi  iind  itiitruetic 
wurkeni  ai  Knr&lbfsky  and  Meclinlkoa.  nhii  ciijoy  in 
Ettrope  a  repniatiiiR  not  Ii-m  hnnarabl^  itiaii  iliai  of 
the  principal  r»'pre»rniaiivM  o(  oiir  t'L«iii1cil  »cl>oo1. 
Thi*  ii  tli«  reawiD  why  ilip  mMc  moicm^nl  ni>t  uiiiv 
toon  eitt^iidnl  orer  RiiJuu  generally,  but  s*'"*^^  * 
atrung  foothold ;  u  IhnI  at  prc-uint  It  haa  reprviRn- 
Utl*n  In  uTiiry  nnlv*r»liy,  and  uiiitM  the  liody  of 
(^oinmiiii  ii'nrk«r»  iiilo  a  Kuniati  zoiilogli^al  schout. 

A  fvvlt'w  of  the  dcirelopmenl  of  mineralogy  and 
C«>l<n;y  in  the  iiniTr.n>iiii-i  dnrinn  tli«la>t  iweiiiy-fivo 
yuan  I*  cnil»rruti«d  with  (wu  dilHi'iitlieii.  In  iliree 
of  (bo  tix  uulvereilies  to  whldi  thi*  iutl<^1c  refen. 
Ui«  aele&tiSc  irorken  of  iha  prcvlou*  «poch  contlnDe 
thrir  aetlrltf  Inm  ili«  pr««(rnt  period.  On  the  other 
hand,  the  mlnlnK-en^ueen.  paripatav  wlUi  llie  uiii- 
r«r*lty-i»orkM^,  begin  to  work  2«aloii«ly,  and  their 
coiiiriion  labor*  appear  In  Ih«  ■ami!  publtcalioni.  An 
over-niee  diicrl ml  nation  of  ilio  work  dt  tbe  miniiii;- 
cnginceri  from  tJic  work  done  by  the  uidversilie*. 
n-lll,  however,  be  nuperlluous,  when  ne  reSeei  that 
llie  ttiinuliition  of  si-ieiiiitie  nctlvfty  nmonK  the  mhi- 
hig-engtReen  i*  primArlly  due  to  llif>  cimc  oau*es  thai 
infuied  new  life  into  lim  iiiilverailiw  ttieinBelvrs. 
Th*»e  raD«es  wer*  the  reforms  in  the  mining-corps 
(now  l>ecoine  ii  miuing-iiutitiilion}  whieh  wwo  in  tlic 
MUne  direetlon  at  the  ni^w  ayKlnni  of  instruction  lii 
tlw  natural  Dclenn'  fncnllie*.  Tlie  Incrented  aeiivtty 
nmnnK  tho  minliiK-eiiuiueorii.  being  a  proilucl  of  th« 
»!true  eauw.  merely  furiilies  hy  nddlllonnl  pronf  llie 
leading  id«L  of  tlilt  nrticlc.  ytom  tliiii|H>iiiiiir  lieu-. 
the  activity  in  mlnoraloKy  and  g;eolugy  uiU  appear  to 
haT«  ln<T«ft«ed  very  consideralily.  Since  1A>19  Iha 
St.  F^It-rsbtirg  miiieralogicnl  xocricty  ha*  piililitlied 
Utirteen  Tolumes  of  '  Untorialu  for  i)ie  geoiu^  of 
Rnnla'  (in  RiiMiiiii).  In  the  St.  Tetonburg  *ociely 
of  nntumliti*  alotie,  llietv  ir«re  received  two  hundred 
and  ten  ••rijinal  comniunicallon*  from  1W3S  to  l>*)fS 
itiduiiire;  and,  hi  tlio  -IndeA  to  Kii^iaiilltetiiliirein 
mathrroatlc*  an<l  pure  and  applied  science'  (in  Bu»- 
iluil,  w>>  Knd  enumerated  t«'u  huncln>d  and  ic^veniy- 
foar  works  (paniphlcli  and  booki|  on  mineralogy  anil 
g«o1o^  for  the  pi;riod  1ST:!  to  IhT!),  In  acldlllon.  it 
(houJd  be  mcnil'ined  tli«l  our  present  universily 
KVoIoflat*.  by  pntctlcal  work.  Imte  tnn>pUntc<l  to 
KUMiaa  soil  tbe  problem  of  |trehiitorlc  man,  and  the 
application  o(  mlcroMopy  to  ilte  liii'eUi)^tion  uf 
mineral  *p«des. 

Finally,  aa  above  n»«ii!oii«d.  Ibe  science*  of  mlcn>> 


scopic  analumy  and  phytiolofcy  farsan  to  be  cultltated 
In  BuBiia  between  1S60  and  1S7<X  llie  <lr«t  to  In- 
Crodaec  them  wnre  the  Dorpat  pn>f«Mor«,  tlio  late 
Yak-ubdrich  and  nvslinnlkoll.  They  were  followed 
l>y  asitccetsioDOf  KiistianspfclaUttJi  whohaditudied 
abroad  between  ISSA  and  1^A5,  Tho  follow  liig  data 
will  show  to  what  cxteut  iliae  young  ideiici"  Ifiok 
root  anil  thrived  in  Riuaia.  When  in  Germany,  be- 
tween  18W  and  ISW,  the  mmpoolilon  of  hlclologict^ 
kud  phyaiologiciil  t«a(t-books  was  iindenaken  by  col- 
laboration, oar  MJODllfli^   mot),  beiOK    reeOKiiitOd  at 

t>p«ctali«[«.  wor«  aakMl  to  write  «'rcaio  pnrti<j>f  ilie«e 
works,  ikonu  of  them  complied  with  thl>  rc«jii«at: 
as,  forinslanc<;.itabllkhinajid  Uie  late  liiln.itf.  There 
mm  even  name*  t(>  which  the  honor  belongs  vf  haviiin 
cxIahtUhed  new  and  ioDportant  methods  of  researcli : 
to  Khroii*li«litfaky.  for  instance,  lit  due  the  niriliod 
of  iranifnilon.  At  the  present  day.  there  U  hurilly 
II  branch  of  r!io»e  two  selences  tlial  has  not  lieen  moro 
nr  1«M  11  iceoMfully  attacked  by  RuMlan  invesligatora; 
and  a  large  proportion  uf  their  work  haa  bcrn  done 
nl  home. 

Such  i*  a  Knnnral  untUne  of  tbe  resull*  obtained 
by  our  unlver«itle«  in  nalnrnl  aclence.  thanks  to  llie 
reforms  introduced  iu  tbe  aevenlh  decode  of  our 
cefiloxy.  lu  reality  lb«)-  are  even  greater  than  here 
reprocntcd.  alnce  iho  data  at  my  diapiMiiian  do  not 
Include  evory  tiling  actually  acconipll»h«d.  Is  not 
till*  ample  evidence  that  the  tiatiiratUt*  of  our  univei^ 
sities  have  ct-mmeodably  improved  Uielropportnnlty. 
uid  bonombly  tulfllled  tJie  tn*k  imposed  on  lli«in? 
Not  to  (prJtk  of  the  indnatrial  and  other  material  ad- 
va(ilAc<-4  always  following  tbe  devolopraont  nf  nninrul 
scieocc  in  a  country,  the  mere  fact  that  tlila  develop- 
ment ei^lit*  l>  of  great  Importance  (ram  an  intellec- 
tual point  of  view,  Mpeciatly  (or  novioc*  In  civilization, 
like  ourselves. 

The  appearance  of  science  alwaya  mark*  tlie  ciil« 
ininallng-point  In  Intellecttial  developnientt  It  i* 
oJwuyt  and  every whcrr  thf'  surrm  tonchilone  of  tlie 
capacity  of  a  race  for  Th*  hiifhevi  culture.  When  a 
race  has  succeufully  undergone  this  test,  It  at  once 
tkliei  its  place  among  clvlllxed  nations.  When  re- 
cently we  mourned  TiirBidnnS.  It  wai  Juitly  iH>liiicd 
out  an  one  at  his  i»><rti«.  that  his  work  had  fostered 
the  Intellectual  commerce  of  RuMiaiu  with  the  west. 
Did  not  our  nnlurallit*  do  tho  same? 

It  muai,  howeT«r,  bo  confMaed,  that,  in  «piteo(  all 
tills,  n«  are  «<lill  novices  In  science,  and  our  young 
plantations  require  aniduous  care.  The  experli'ooe 
uf  tweiily'Rve  yean  haa  domonatrated  that  Ibe  oon- 
dllloni  (avnrabtn  tod«volopRI«nt  are  to  be  loiight  fu 
the  eslHblishnient  of  laboi^toriet.  and  in  the  IncrcoHi 
of  ilic  itaff  of  inslractors.  Theie  coniliiioiisof  prc^- 
rvva,  therefore,  miui  be  extended  In  the  future,  as 
Is  done  Iti  weit^rn  Kuropn,  or  tlicy  mult  nl  leiwt  be 
tnalnialned. 


RECENT  LINGUISTIC  RESEARCHES. 

•ToposomAbtils,'  or  tbe   analysis  of  geographic 
names,  la  a  branch  of  lingiiUUe»,"«V.S«.Vi,«i^ ■«*»««*- 
of  tbe  larje  iiiaterlal  I«M^^vMs«■^«•»*.\^*■*■«*i*'«*■»*''*^ 
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iniilMinxi>nUiesnb]act,>hoii]dlM)coiitl(l«'re(1afii.'ieflM 
by  itself.  Atteitiiilii  lo  explain  ovruia  wpograpliic  ap- 
(MllMiooi  are  found  In  somii  of  llic  corllcn  nritlni^s 
of  Anli<iuUy.  l.inguifU  .iiiil  libcoi1»M  of  promlnancn 
ttnvp  .ilniys  jintd  pecnllar  atliHitiOD  lo  lliU  llctil  of 
rMe&rcli,  (ui  iiu  otijivl  liai  been  Duined  by  eiuljr  man 
wUbmit  cuuai-s.  ProfcMor  Egli  o(  Ziiricb.  who  pre- 
vtoualT  eiimpoicil  n  vritumliiotii  hook  in  funhcrnncc 
«(  thnif  (.tiidlpa  (N<>niliia  RoujfrBpIilc.i,  l^lpxltc,  IS'W), 
kHS  ju»t  t>ree«iil«d  ua  wilk  *  tiiblio^raplito  liiHlory  of 
liKal  oiiomatology.'  Egli  mentioiis  uvi-r  four  bun- 
Annl  sultion  who  hnvn  written,  either  exdusiT«l]r  or 
Inc-lilnii tally,  on  Uili  <n*triict.lT«branfli<if  knowlcilcc, 
uid  tuUlliiilM  their  wriiiD^  liiio  four  iierliHls.  Th« 
dnt  of  thMu  «xtuiiOii  frau  llio  eMiiuI  Miiluries 
down  to  ISlfi:  tbc  wcond.  from  li^lA  to  inW;  the 
third,  from  IMo  iii  liUH);  itiiil  the  tut  onn,  fniin  IMKI 
to  1870.  Ill  th<>  r^Hviirt'liM  lunile  upun  AmoricKD 
liiiliuji  tocAlity-nameii,  no  author  is  nion!  pruiuinciil 
than  J.  n.  Trumbull.  In  viciih<'r  arttctc,  Egti  tina 
dIacntKd  th«  co-operstlon  of  Swim  *cl«iillllc  men  In 
fartborlag  local  ouomatulogf  (ISM). 

Au  lii()uiry  Into  lh«  hUtorlc  tribe  of  lUe  Sniqiio- 
liauuock*  and  the  origin  of  Ihn  name  Siuqiiehanria 
biu  been  publlihol  hj  Abraham  I..  Gnu  In  tlie  Ufa- 
l^rieat  rryMn-ot  IlarriUiuri;,  Piinn.  (auilalno  iMncil 
Mpimtelyj,  uiid«r  Ibc  llUe  'Karly  Indian  hitlory 
ou  the  Su>.jiiehiuina.'  The  VirBlnin  map  of  Cn|>t. 
John  Smith  of  IIXWIs  add«d  lo  the  trcntlie,  mid  I* 
of  the  hlgh»t  lmpnrl*uc«  forth*  i-ftxly  tojKi(ir»phyof 
tli4«u  ooiiiilrieB.  The  aulhur,  after  a  careful  exanii- 
iiatioii  of  Ibe  pawages  nliicli  rvfer  lo  the  i-Hrly  settle- 
iDcnta  on  SDK|Uebiuiii.-i  Itlm,  lako  Ihn  ground,  that 
the  tribe  In  question  wa*  of  lb«  Iroi]iioli  »t<>ck.  bnt 
Uiai  ihp  nam«  i>t  th«  rivrr  it  Aleuukln.  anil  hat  to  be 
renilt-rvd  by  '  brouk-strvam,'  or '  ipring-wu[«r  ttrMta.' 

A  publtcalion  of  no  litilo  Inlercit,  >ince  it  refer* 
to  UI  klmoct  unkDovn  langnaiir',  li  that  at  Iho  Cliip<>- 
nrat-aii'TInn^  l«ft«n<l  of  the  wrpeut-wutuan,  by  Eiiiile 
F.  S,  I'i'titoi.  It  l» given  In  the  or^nulCbipewayaii. 
with  n  Freiidi  tnviKtatlon,  by  the  Paris  pcrloiileul 
UetuiSiu  (vol.  II.  no.  I.,  ItCH,  col.  1I>-SII.  Tbc  name 
InforcAtlnK  nun) her  al*n  conutiii«  Ml  the  nnnie*  of  tbc 
rainlioii'  of  wliicli  thf  aiLihor  could  obuiii  xny  knowl- 
edge, lo^-ther  nitli  i;xp1auatIon>  and  niytb*  r«4errins 
to  this  pheiiomennn  of  nature. 

Mr.  Jobn  >l«nnnl,  Icaclier  at  tbn  I>Aat>na  Pii«blo 
of  Ken'  Mexico,  wliich  speali*  a  K£ra  dialevt,  is  buay 
prinllni:  n  L!H^na-Eiij;llib  cnteclii»ni  ou  lili  miuion- 
ary  i'r«si.  Mrs.  A.  R.  W.  Rolicrtinn  ha*  jnit  pub- 
llilicd  h«r  iranilittlon  of  the  two  epi«ik«  of  St.  PaMl 
to  tbn  CorIiilhisti»  Into  Crvek,  or  Hukokt.  Ihruugb 
the  American  Bible  «odety  of  New  York  (1SJ3». 
Prior  to  Ihii,  ih«  hod  tmnslntcd  almost  the  wbolo 
New  Twt.imnni,  with  Ihob«lp  o(  Iniiructcd  native*. 

Ten  article*  [iroTloiisiy  made  public  by  the  Ameri- 
t*nl»l,  Count  ftyndiitb  il«  Chareucey.  have  b«cn 
gsiliered  by  him  in  a  reprint  entlllnl  'Mi!lanse«dc 
pUlologlt!  ct  dc  palifographlo  amdrlcalncf  '  (I'arln, 
I>m>Njr,  1088.    ie&  p.  8°).    Tbej  all  refer  to  Mextcnu 

■  .1.  J.  Krtt.  ma  btlinc  tur  (noUotiu  Stt  gn>gnjtMiehca 
■wniniLrbn'.    WtiiD,  iHMoil,  lua.    IM  p.    V.    {i^luihrV*  /■ 


aiid  Ceutral-AinerlCAR  langnagH.  or    to    the   ded- 
pliermenl  of  tbu  calcullform  Maya  character*,  Uia 
sisnificalion  of  which  is  »tlll  a  dddto.      The  room 
noteworthy  of  the  purely  linguistic  articl^rs  »re  thoH- 
on  iIm  SoDorlan   sroup  («sll«d  by  him.  curiously 
oioDgh,  lli«   Chichlm«c  family):  on  ihr  Chiopwiec, 
TnUil,  Tiecdal.  ami  Cakci;  on  Iht^  plioneilc   Uwi 
observed  In  Iho  Mays  (oiniiy.  nbich  Is  calleil  by  bits 
M»m-Huaxle«  f.tmlly  In  tliU  attide.  hut   af(«rwsnla 
Maya-ljuiche.    CouiitdeC'tiarenr^y  iiuneof  the 
active  IWiai;  tnT«ailgaior«  of  ibe  Indian  1: 
and  detervea  grent  credit  for  the  Incenloua 
by  which  bo  I*  prompting  bis  cuutitryiucii  lo  pursue 
tlie«o  ttiidlM.     But  the  whole  attontlun  of  Eitrt^ 
being  nuv  directed  towards  the  new  dI*cot-crl»i  lu 
Africa  and  In  parts  o(  Asia,  it  aMins  that  the  lUse 
haj)  not  coot*  yet  for  a  jcrneral  revival  uf  Americato- 
Utic  niullea  In  Kuro]t». 

The  HiuJy  of  jarcoiis,  or  mixoil  URsnage*,  Is  a  spo- 
cialty  to  wiilih  I'roteuor  lluiio  Scbocliardt,  Iha  Ro- 
manist, baa  been  devollng  himseK  for  inaiiy  y«rar*. 
Ills  r*«ullJ*  are  piibllnhi'il  from  time  to  time  in  the 
Proc«i»lln);B  of  the  philoauphic-hliilorle  section  of 
Hie  Viennii  acadciny  of  jcletic«.  Thr««  of  ilie  latMI 
are  nn  the  Halajro-Spanisb  jar^n  of  the  PliUippine 
Ulan^i,  on  tbo  Ungllth  of  Mclaneila,  and  on  ihe 
Indu-PortugUBM  of  UaoKalore.  S<-hucliar<lt'*  k«tc« 
i*  published  underthe  beading  '  Er«oli<>che  ttudlen,' 
niid  enntnlns  n  large  number  of  native  wnigs,  and 
ol.hrr  Inhirocllve  ■prclmensof  tbe  jorsotu  ipc^cn  of. 
TranRlaliuiis  are  not  alwa}»  a>Med  to  those  plrcaa, 
bei^auiie  the  majority  uf  linguists  cna  ilv  without 
theni- 

A  handy  manual  of  ChlnMe  sTwnnar  has  rccenlij 
been  imbllshed  In  German  by  Goar«  von  .b-r  Gahe- 
leiiU,  professor  of  ori«nlHl  IsnjruaitM  at  l^\\\7.\i  mil- 
verstiy,'  II  forms  an  eximct.  in  ^ueeincl  form,  fttiin 
the  gritmm.ir  pnbliibeil  by  the  same  sjitoli^ial  two 
years  before.  Tbe  book  It  a  uf  a  Eulde  throagh  Use 
lulrlcaciM  of  that  moaosyllablc  lan^ptase.  In  the  ic- 
qiiialtioD  of  which,  contrary  to  oiber  Uoguagea,  the 
judgment  of  the  Irjuner  Is  put  to  greater  arUrity 
than  the  memory.  Twenty  pasei  sufllco  to  Impart 
the  elemeuta  of  Chlneae  otIUh;;  :  and  a  Miort  irprrpi 
of  the  literary  history  of  Ibe  country  Is  addeU  to  tbe 
volume.  To  the  Cblntso  word*  aai)  quotatioiss  la 
addotl  throughout  a  transcription  Into  ftoman  dta^ 
alters. 

A  short  sdeoUOo  akeich  of  the  Ehaais  language 
•poken  In  tbe  drainage-basin  oi  tlie  Brabmapntra 
Rlmr,  eastern  India,  is  iclim  by  A.  ile  la  Callo  In  the 
Kmit  d€  UnauMiqnt  of  Paris  (ixm,  pp.  21^>|,  This 
article  mainly  consists  of  clasaillcd  extracts  from  Abel 
Hovelacqiie's  study  of  the  sanne  laugoage,  ptibllth»d 
three  years  iliice  In  the  same  pertodkal.  Doth  shew 
that  KtiMla  holds  a  middle  poeltlon  between  tbe  Imp 
latiuK  and  the  agglulinalli^tsngtiagea,  and  that  ibe 
nujorlty  of  its  term*  are  restricted  lo  one  ayllahli 
only. 

'Hie  lamc  number  of  this  review  twocludes  a  hibU- 
ogtaphy  of  Basigue  folk-lofe  by  Julleii  Vlnsun,  lis 

'  Anbnssgilladv  d*r  cMn#>l>(Wn  (nannialk  vM  OkuBas- 
stldien.    Lalpcic  ITri^  ISiS.   S  -  IM  p.    (*. 
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editor.     This  periodical  Juvoie*  sfiecinl  stt«ntlon  to 
the  tiudy  of  Uie  Buque  dialecU.  tmdiiion*,  and  llu 

Tbl^t^ibMof  niirlh«miindn«t-lh-H'i4l»m  ADMraUa, 
of  wblcli  Ki  llulc  is  known,  bave  Iwvu  tketclieil  by 
Edir«nt  Pii!iii«r  iu  Ihu  Journal  qf  the  imtfiropoUtffi- 
cal  iiutilutt.  \6»t,  p|\  S~rl-.^34.  HI*  HrLlclo  cnntolR* 
suivueiits  vhlchoTiiUaitljcomefTamiLiiexperlenivil 
tn*e1lcr.  Nino  trtbet  an  (l«*cribeil  »  tw  Ihi-ir  pliy!i- 
ul  nnil  gociH]  ehuracleristici.  cauuibiiiisia,  fooO,  cuolc* 
inn:  anil  liuiiling,  impon>.  maniifjicliircs,  ataiiiW' 
invnta,  iiifrf^ttltion*,  honH»reinoni«i,  tuuorols,  etc 
The  chnpiiT  on  gettUt,  or,  at  r«liiier  c«lla  ihtaa, 
claM-tj'Meiuft,  briugs  tu^^thu  a  large  amount  of  new 
facta;  and  the  mvch  vnciiliularir*  concluding  tbc 
paper  extend  OT«r  mon  UianA  Imndrvil  and  *txt; 
t*naii.  A.  S,  GAtscHKr. 


MObERS  RAIL-MAKING. 

Tuc  maUiig  of  atwl  rniU  coniliu  of  tbrcc  distinct 
prucMies:  the  protliirtinn  of  cntUiron  from  the  or*; 
cuntertlns  tlit;  caai-iron  Into  tteol  iu  a  BMHemtir  cou- 
vprti-r,  auil  cailin;c  il  iuKi  ingots;  and  rolling;  out  llio 
liilEDla  iiito  railK.  According  lo  tbc  mo»t  recent  prne- 
lEcic,  Ihue  ofwtution*  (oilow  oanli  other  ■»  clowij  aa 
to  M*m  ajmott  on«. 

Caat-iron  is  obtained  from  iron  ore  by  reduclns  tU« 
ore  in  a  tiUft-fnmaco  n-itk  coke  for  fuel,  nnd  llnic- 
atOii«  M  a  flux  to  facilitate  the  re dnction.  Tlie  hlail- 
fumacc  coii*Uta  of  an  approximately  cylindrlcul  iron 
Wruciuro  about  Mventy-live  feet  liigb,  Ifucd  willi 
bricks  uf  refractory  ninlrrlal,  Icavltit;  an  Internal 
diaiuclvr  of  about  twenty  feel.  A  olmllarty  lin«<l 
bottom  i*  Mciirtilj  faatened  on,  bat  can  be  remoteil 
fflrrcpnlrtL  Tbc  tupii  clo*edbyacone^baped  cover 
anapeudf d  iialAr  of  th«  top  of  the  fnniaiN),  niilch  la 
here  (iduced  in  dlamator.  Tbb  ©one  is  lieiil  in  place 
hj  a  lever  and  connl«r-w#iK)iI.  Air  ia  »uppll(>d  uiidtU' 
praatiire  hy  bluwiui;-viigiiKs,  whicli  oxv  almpl;  large 
alr-compmein^  pumpii,  through  opening*,  or  tuytrri, 
new  Ihir  bottom  of  Qxti  furnace.  The  bot  gaaea  of 
comhnfiUnn  e*capo  Ibrou^h  opaninin  imr  t)ie  top  of 
Uia  furnace,  and  are  conduricd  away  by  pipes  and 
underground  conduit*.  —  part  to  hrai  Ihn  boilers, 
whid  Mipplf  alaam  loibe  blowiiig^ueiuea.and  pan 
to  'stov«R,'  to  beat  the  alr-blaet  on  its  way  from  the 
engjnee  to  tbe  fumace.  Tbeae  *tove>  condit  of  a 
otimberof  up-and-down  paitgo  balli  lo  Ar»-briei(. 
Gaa  from  the  fumaca  la  bumed  In  one  of  ihem  until 
it  la  Ulgbly  h«-ated ;  iben  itie  gaa  b  turned  Into  a  cool 
•ton,  and  (he  air-blast  forced  through  tbc  hot  one. 

The  Iron  ore.  as  received  from  the  nttnca,  la  atored 
tn  a  tarvre  yanl.  r.ach  kind  of  or*  occupying  a  apeeitied 
places  The  coke  la  atored  tn  a  large  and  high  abed. 
Into  which  II  la  iiuloaded  from  cara  run  in  on  over- 
bead  railrood-iracka.  Supposing  the  blaat-fumace  Ut 
be  iu  operation,  the  ore,  limetion*.  and  coke  are 
loaded  In  band-cart*,  aa  required:  hoisted  on  an  ele- 
vator lo  the  cbar^ng-door.  which  li  on  a  level  with 
the  top  of  the  furnace:  nnd  damped  upon  ibe  cone 
cover  I>efi>Te  mentioned.  ^Vhen  the  requisite  uunlter 
of  loada  of  each  klmi  of  material  is  depoelled  on  it. 


tli«  cone  la  lowered  for  an  tntunt,  and  Ihc  ehar^ 
alldea  over  ita  edge  into  the  fumaoe.  The  ora  la  re- 
duced, forming  iron,  wliicb  ainka  by  ila  wrig^t  to  the 
twtiom  of  tb*  tnrnaca,  and  a  claa^  alag  containing 
tiioat  ol  the  iiupuriiiee,  whioh  Aoata  on  the  top  of  the 
inm.  Tbc  raolieu  iron  It  diawn  off  through  aa  opmi- 
ingat  the  bottotn  of  tbc  furnace,  and,  flowing  tliiviigh 
a  channel  in  ili«  aand  floor,  ran*  Into  a  cnp-stiai>ed 
ladle  liolding  between  Ave  and  tan  tona.  This  ladle 
U  mounted  on  a  narrow-gauge  ear  on  a  track  wblrh 
kads  to  the  converter.  Tbiacomptetee  DieBr«t  tiagt- 
of  tli«  pTocat*.  If  tbe  Iron  drawn  from  the  blast- 
furnace were  ruu  into  cbanneli  on  a  aand  floor,  and 
allowed  to  cool,  it  would  be  the  ordinary  form  of  caai- 
Iron  known  as  pig.iron. 

The  converter,  whidi  la  tbe  oaacEiitlal  feature  of  the 
Beawmer  prooest  of  maklnc  atecl,  consUu  of  n  eyiin- 
dricai  iron  casing,  on  which  la  placed  a  tapering  por- 
tion. noDiiecting  it  Id  a  noxile  of  uoalter  diameter. 
TliJs  DoziI«  is  Incliiioil  at  an  angle  of  about  forty-five 
deicreM  to  (bo  cylindrical  part.  Tbe  whole  casing 
eocloaea  a  thick  lining  of  hiithly  refractory  material. 
Tbe  bottora  is  double,  the  upper  pari  Iwlng  lunde  of 
maletlal  like  tbe  llnins,  and  pierced  with  numvn.iua 
■mail  bolec,  through  which  ibe  air  Is  foiced  in.  Tbe 
converter  is  eupported  on  two  hollow  trunnlonr, 
tfarougb  wblch  the  blaat  la  supplied,  ami  U4  by  plp«a 
to  the  doublo  bottom.  Wo  will  MppoM  that  the  con- 
verter ha«  been  heated,  nnd  U  ready  for  a  charge. 
Tbe  ladle  of  molten  iron  from  the  blast-funiace  is 
drawn  by  a  locomioUve  on  an  elevated  Iriek  to  a 
point  a  few  foci  above  and  in  lino  with  the  converter. 
The  latter  la  turned  on  its  Ininnlon*  antil  the  iron  U 
readily  poured  into  it  from  the  Iwlle,  tliroui;>i  the 
nonle  or  mouth.  The  blast  of  air  le  ttiritol  on  at  a 
praaaura  Inereaalnti  to  twi'iity-llvc  pounds  )>ef  si|nare 
inch,  and  the  converter  lunicd  upright.  Bapid  com- 
bustSou  (akn  place,  the  principal  Impurities  in  the 
iton  are  first  nttat^ked  and  burned  out,  the  tree  or 
uncconblnod  carbon  bums  next,  then  the  ooBiblnad 
carbon  beglna  to  leave  the  Iron,  aad  shortly  a  nearly 
Ititre  Iron  h  left  in  the  I'uiirerter.  It  is  now  turned 
as  before,  and  tbi-  blast  stopped;  if  continued,  iho 
iron  itaclt  wonld  lie  oiidixed.  This  portion  of  liio 
process  uaualty  ocruple*  about  ten  minutes,  allhuugh 
some  ores  do  not  require  over  a!a,  and  twenty  may 
bo  n<\ceiisary  with  others. 

la  the  mean  time,  an  Iron  rich  iu  carbon  and 
manganese,  called  iplegeJelacn,  has  been  melted  in 
a  rupol.i  ri-snml)llng  the  blaat-furnace.  A  dcflnite 
quantity,  deli^ruiln^  by  eipericnce  atid  anulysiA,  lias 
been  run  into  a  tur-ladle:  and,  as  the  converter  is 
Inmod  Bt  the  end  of  tlie '  blow,'  this  car  ts  drawn  out 
on  the  track  befora  iiMiitloned,  and  the  spingelnlicn 
poured  into  tlie  converter.  This  is  to  rei'iace,  to  a 
certain  extent,  the  carlion  burned  out  during  the 
blow ;  the  quantity  being  exactly  determined  by  the 
<|iialiiy  of  steel  ivgnlr^d,  according  to  the  genBral 
principle  that  tlie  luoie  carbon  added,  tbe  hanler  la 
the  product.  The  converter  la  now  turned  down; 
and  tbe  molten  nt^ol,  which  may  bo  aa  mucb  a*  ten 
lona,  la  pour«d  from  the  iioztle  i»ui  a.  UAVl.  "{n^« 
ladte  la  mounted  on  ».  \i-i*i^«)iN«.'cc»«.-«'««2^'*»^™' 
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In  ttM  ctaint  at  ■  pit  about  Ave  f««t  depp,  ctilM  ibe 
iBt^l-piL  Arouixl  Uie  circumrrrvnce  of  llijs  pit  u« 
krtanged  tli»  CHl-lron  iDgot-inoulils,  Kiid  thv  strd  is 
draini  off  frnin  the  Isillc  into  tb«R).  A  lamplo  fmm 
orIi  charge  It  ics<l4>il  tiy  bnndlnK,  jiiinchiiifc,  «tc-,aDil 
by  analrti' ;  eo  Ibsi  nu  exai^'i  ivconl  i»  kt-pi  of  each 
i«n  lom  of  ticel.  Afi«r  a  ahori  inlnral,  tbo  ingot- 
moulds  arc  liftei)  ofl:  tbi?  Insntu,  irblch  arc  approsl- 
■nniWy  (our  tt*i  kins  anil  Iwelvo  iucb«i  (iiuare,  ara 
Inkori  fri>Ti]  tlie  [lil,  aixl  loailnl  uii  cars,  lu  be  laki^n  lo 
llie  riil-uiiU.  Thus  Taf  the  im^thodi  nrn  a!nio»i  idm- 
Itcal  for  nil  kinda  of  IlntMinerHtlfiil  work. 

The  inguTt  nrrlv«  In  tbc^  rail-mill  at  a  dull  red'beal 
on  l.)>i>  i>iiuidi>.  Kliile  tti«  iiilt-riur  is  at  a  mucli  bi;-hpr 
t«iii|>Hralurr.  Tbcy  an;  therefore  plnf«l  in  gni  ro- 
h(?atiiig-[uri)acR»  until  M  a  unUorm  InmpRnitiiri-,  at 
irhleli  Ibcy  Kan  bn  niwlly  worh«d.  Kollowiiie  lb* 
courts  ul  one  1iik»I.  Il  is  takrii  on  a  truck  from  tli« 
rebeslin^-furnHce  lo  Ibc  roiU  bctrcpii  wb)c)i  It  i>  la 
1m  poMCiI.  and  to  rmnrgn  n  long,  pnrfcrtly  aliapid  ralL 
TIm  roll*  nro  of  rasMron,  and  ar«  in  (WO  »et«.  —  lli« 
rouf  hln^-rotls  and  Biiiablnic-rultt.  'tlir  Unit  wt  cod- 
•iMa  of  ibr«o  roll*  placed  in  a  vertical  ran,  and  turn- 
ing in  a  itrong  fmin«  al  rncb  i^nd.  TIir  Ingot,  or 
bloom  ai  It  I*  navr  raticd.  la  piuw^l  bt^Iweon  Ihf  loir«>r 
onil  rnlddlB  rolla  near  oii«  end,  and  \a  rvdui't^d  in  mc- 
tion,  and  le[ii:ttic[ii-d.  The  platform  on  wbich  it  now 
reals  is  raiicd,  and  Ibe  bar  la  sunt  ba«k  bctwpcn  tho 
tnfddlr  and  top  rotta.  Thn  platform  tn  loiri^reil  ajtaln ; 
and.  a*  It  ■lRtri'-ii<Ia,  a  row  "f  ii\in  l^nicer*,  pro}»otliii! 
Hp  from  1)iini>atb  11,  (nrns  the  Imr,  and  move*  it 
towar^I  t}i«  iijfddl?  lit  Ibc  roils,  Thus  il  It  sent, 
tbrougb  and  up.  back  and  duwn.  nioved  from  one 
«nd  of  the  roll*  to  tti«  otlirr,  tirInK  tlinreby  rMlucad 
In  krcUon  and  corrtiapontlln^ly  l«nctbciivit,  until  It 
niially  Imivi-b  thu  ruugbing;- rolls,  having  tliv  ajiproici- 
mate  aliapv  of  a  very  larp  rail.  A*  ibis  bar  sne« 
Ihrougb  llic  iDiigbing-roll*  for  tbt^  lad  Umr.  another 
bloDtn  h  put  on,  and  coei  tbroiicb  tor  tlip  lirsc  tliu« 
at  III*  otli«r  vnd  uf  tL<>  rolls.  Without  a  pausi>,  the 
b«rl»  carried  alongonrcTolving-roHepa  in  adlrrci  line 
to  the  flnialilng-rolla.  Tbeve  nm  iwo-hlgb  and  m- 
VMvJriK;  bnlng  rotated  fine  in  one  direction,  and  tben 
lu  thv  utbi^r.  Tb(>  abagie  of  Ibe  apBMs  between  tbeui 
laaucliiliat  ilielastpamagteof  thf^bargivMit  thcform 
and  Bii«of  •iicllonreiiulredlntlKillnliibi'drall.  After 
bclns  Mint  through  tbaM  rolla  th«  necBaaary  number 
of  Uni»t,  the  flnlsbed  rail-bar  paawt  ou  lu  a  direct 
Due,  u  before.  untU  it  reaches  a  circular  saw.  which 
b  iwiuig  np  agalnat  II,  and  the  rough  or  trmp  end 
*awi*d  off.  Tb«  law  la  awung  lo  ono  eEde,  and  lb« 
bar  moved  alongc  uniil  the  cut  end  fomea  gainst  a 
elop-plale,  whlvb  Is  al  a  dittancc  equal  lo  Iho  lenglli 
of  one  rail  frosi  tboaan;  and  a  *li^bt  motion  of  the 
ttv  cot*  off  til*  tength.  The  atop-pUle  la  awiinit  to 
ane  *lde,  and  the  r»il  t*  earriml  alone  to  a  laixe  plat- 
form formed  of  r«ils  laid  at  ri^t  angles  lu  Its  direc- 
tion. The  rail  la  sclted  betnrcrn  a  eiirrcd  bar  and  a 
row  of  Iron  linden  which  tiM  from  bfnealh  Ibe  plat- 
fortii  or  *  hot-bed.'  and  is  heat.  This  Is  uecesiary  in 
Older  that  tlie  rail  aliall  be  approslmalely  atmlght 
vbon  coid,  as  on  acoouot  of  the  irn^f^ular  tbapo  of 
It*  >««iioD,  If  airalghi  vheii  hot,  li  would  bend  tii 


coolinc.  After  hein^  beni.  (b«  rail  la  alld  Uf  tb« 
curved  bar  to  eitbur  end  at  lli>ebol-bed.  where  II  la 
lefl  to  cool,  Wlien  cool,  any  curvta  in  ila  Iv-nplb  axe 
removed  under  a  prraa;  th<-  mngh  edge*  left  by  the 
*>w  are  removed  with  hainm^r,  cb^l,  mimI  Die;  the 
holea  for  the  Jottita  are  drilled  at  bolh  etids  sliuiil- 
taneotuly:  and  It  ia  loaded  on  a  carcloae  at  band. 
raady  for  ahlpment. 

Eacli  Inipit  makaa  four  ralla  with  two  ncrap-cnda. 
Tlie  rntl-har,  as  it  leaves  tlie  llnlehlnjc-rolla,  la  thui 
about  one  hundred  axid  Iweiity-lwo  feel  k»ig;.  The 
wnljibt  of  rail  la  rcgalatn)  by  adjuiting  the  dlatatice 
between  the  Dnlshlnc-rollii.  and  KauRlnt;  Ihe  lengtli 
of  Ibe  iagoi  iri  Ihe  mould.  A  ditleri.-tii  form  of  on.iKi- 
siTtion.  of  courie,  neceaailates  a  change  of  fiiiishini;- 
rolla.  From  Ibe  lime  the  ore  i«  mellnl  in  tliv  hlaat- 
fumaoe,  until  ibe  rail  la  left  on  the  hot-bed  to  cool, 
the  tcmperalure  of  Ihe  metal  doea  not  fall  below  thai 
of  a  red-heal.  Aktmcs  T.  Woou*. 


TUB  GEOLOGICAL  RF.r.ATfVF.S  OF  KNA- 
KATOA  ANli  ITS  I.ATE  KUVPTIOX. 

TapogTaphiKht  tn  g^Offhcie  ite$ebriitinff  ran  <«w 
^'fetlit  r«a  Sumatra''  iMMtvif.  itoor  H.  I>.  M. 
VKknKitii.  Itatnria.  Lanili'lruH-tTiJ ( Aamlfrdiua, 
SlfmUr),lSm.  20  +  IJT-liJ.  8".  Atlaaofmapa, 
and  porlfolii)  of  platetf,  [Oar  figures,  1 ,  2,  are 
froiu  Ihla  work,  with  sljgiit  altertUkiD.] 

Kort  rertlafi  over  lit  uifftonhnjf  run  Krahtlau  of  19, 
e7,  en  SS  Augialut.  I)oor  B.  D.  M.  Vrmkkkk. 
fiatavia,  LanihitrutigriJ,  18M. 

It  hiippi-uM  well,  ihiit.  Jtml  atler tbt-  iiiu-niion 
of  the  gi'ieiitilin  wdHiI  ih  i-u11ih1  toibii  OuU'h  Ka.tt 
lodics  hy  tho  miption  of  IaaL  AngUAt.  tlu-rc 
should  bo  published  un  imporbtnt  work  od  tbe 
geolog}-  of  It  p»i't  of  Siimalra,  in  mhidi  Uic  re- 
lations and  striicture  of  tiifl  great  Javanese 
and  Siiiuatran  chain  of  rolcsnoes  are  descrilwd 
with  much  tborouj^hness.  Wc  must  congratu- 
laiif  Mr.  Verbeek  ou  the  oj^rtune  appeajauee 
of  hi«  t-oliiiiMi  and  atlas  on  '  Sumatfa's  weat- 
kust,'  nK  well  tt»  on  bis  prom[>l  aotion  in 
gfltberiit)!  iDat«ria]  for  a  biMory  of  the  ouUmntt 
of  Krakatoa,  of  holh  of  wbicli  we  can  give  but 
too  brief  n  ineutioii  in  Uii»  notioc. 

Iniroduelory  to  tlii'««  rcporbt,  odc  sboiiM 
read  over  K.  Mnrtin'^  review  of  ttic  present 
kiiowkdge  of  E.-isi-Iudi.tn  geologj-,'  wbich  con- 
tain* it)  an  appendix  a  list  of  forly-»even  pnbU- 
ration.H  on  Uto  subjcet ;  or  the  brief  stnlcmtutA 
of  iIk;  i^u«atlon  by  Verbceli  bioiMir  Uial  lia«« 
Ihtii  preparfd  for  reoent  exhibitions : '  and.  in 

■  Die  ■rloMleil'a  dawn  aanrtr  hoI.  knntaUa  ran  ndtw 
WoAlMti  Oai4>Itotht«  ArtblHt.  iflMnaM  tw  d*  wal-.  Ub4., 
■A  tolkinkuDda  ran  K*ctl*MlHl>-Indie.  Im. 

•  IVHtlfilT*  cauasaue  of  Ridu,  ami,  ami  ent  fhHe  tlw 
Duwh  HBM-ladMn  ARMprlafA.  pnfand  Ut  tbc  Hrlbnana 
iMHDMlanI  ubIlilIMa,  tto,  (tUUTlk,  KaKI  n*t.l.>(lr  4h 
iBdn  iitiilinilaliii.  pnpaml  lut  tic  InimaiWaBl  rikiihi;biD 
al  AmiUT^am,  IMS. 
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the  same  conDection.  one  abould  consult  Ycr- 
beek'9  earlier  report  on  aonthom  Sumalra, 
which  coDtaliia  (Ascriptions  of  Krakatoa  itself 
before  the  L-ruption.* 

Fi^.  t  i!)  t«k«ii  fK>ra  a  serin  of  ^oerali£«il 
pi»liit-K  illiiolntiTig  the  gi-ological  tiiatoiy  of 
•Suinalrii.     Arelmvan  rucks  arc  nowlwre  3cv:ii. 


Tlie  oldest  members  of  the  series  ftre  non-fos- 
sillferotis  slat«s  and  limestoDes.  in  placex  lioM* 
ing  <|uarU  veins  that  arc  aometimcs  aurifer- 
ous, and  cut  bv  eru|>tiveH  uf  tli*:  granitic  ^aip : 
these  arc  overlaid  by  limcst^ni-s.  well  pr»vi-d 
to  bo  of  CHrl)i>nifcrunB  agl^.  cnt  tiy  <linliiii>ic 
inipltvcs.  Sl<-»o«oiir  ^ilrata  arc  atwcnt.  im- 
plying a  geiK'r.'il  ck-vntioo  lo  a  hiotui  laiid- 
Biirfacc,  followed  in  eocene  lime  by  depreasiou 
again,  during  which  workable  coals  weiv 
formed.  There  arc  other  tertiary  strata,  snch 
as  the  mioceoe  beds  of  the  small  islands  to  the 
south-west,  succeeded  by  broad  iiuaternar; 
deposits  over  the  lowlands.  The  early  tertiary 
eruptives  (basiilt  and  honiblcude  audenitt-)  arc 
relatively  scarce,  ant]  are  but  dwnrf«  uinong  tliu 
gigaiiti<:  cones  tliat  have  licen  heaped  up  Mince 
the  I'liil  of  tertiary  liine.  'nicsc  are  cliiclly 
aiigitc  atidcitj',  mo^llj'  in  the  form  of  sshcs 
and  sand,  tioUlitig  hirgcr  blocks,  but  sometimes 
aa  dikes  or  lava-Hows.  Tbcy  reach  almost  3,000 
metres  allitndc,  flattening  from  a  slope  of  .10* 
or  35"  at  the  summit,  to  an  almost  level  plain 
at  the  base,  with  a  ciirvo  of  descent  that  is 
sliown  to  be  closely  logarithmic  tn  Its  form, 
Krakutoa  (here  called  Rak&ta)  is  one  of  tlwae 
cones,  standing  on  the  most  south-eastern 
traiuverse  group  of  the  great  range  of  Suma- 
truu  volcanoes,  of  which  rixty-tlx  arc  given  in 
a  list,  nnd  aeven  among  them  (not  including 
Krakatoa)  arc  marketl  active.  A  vonitidftrablc 
share  of  nltcntion  in  given  to  litbology  ;  and  on 
the  atlas  sheets,  the  dilTcrcDt  classes  of  eruptive 
rocks  are  distinguished,  'rhere  arc  also  spc- 
cUl  descriptions  of  the  several  craters  formed 

■  Top«f|T«)sb1«rbp  m  f'^loclaQbc  b«4chr1jTlaf  i*ii  Zu1d-Su- 
mitts-    T)ivr  R-  l>.  M.  VinnmiK  (111  ■•■,  «llh  (leloflcal  map. 

Khlll'4,  rli^-J.  jHkrUiwk  tirj  h*t  mlJrr^tffvD  la  iwdHtendaub 
tUlniliC.  I ,  im.    Our  Baurn,  1. 0,  S,  arc  from  ibl*  •rark. 


successively  alwut  the  great  volcanic  centres. 
—  as  on  the  summit  of  Mcrapi  (tig.  2,  Ideal 
section),  where  foiir  concentric  walls,  almost 
unbroken,  stand  one  within  the  otfanr,  a  gi- 
gantic cone-in-eone  stnictur«.  —  and   also   of 
tbe  formation  of  volcanlo  lakes,  fh}m  tlie  small 
ones  in  the  welUpreserved  craters,  lu  the  Inrge 
buina  of  ManicndjiiL* 
(100  D  kilometres    in 
area),  the  result  of  a 
central  caiing-iu  of  a 
great  volcano    wlioso 
remains  are  seen  in  tlie 
sunounding     D  a  n  a  it 
(leberglu,     or     Lake 
Mountain*;    and    the 
slill  larger  .*'ingkara]i 
(112    a    kilometres). 
«.«.     fonncd     by    eccentric 
subsidence. 
The  theon-  tllmilratcif  hy  von  Uochsteltcr* 
is  quoted  to  aeeonni  for  the  mechanism  of  lliese 
changes.     IIim  figures  ate  ihei-efore  hen-  n>pro- 
diiced.  with  slight  alteration,  as  of  a<Wiiional 


no.  3. 


value  from  their  acceptance  by  an  observer 
practised  in  the  study  of  volcanic  phenomena 
on  the  largest  scale.     Fig.  3  shows  the  effect 


of  continued  ei-uptlon  in  melting  the  interior 
pcirt  of  the  i^ine  ()re%  iously  formed  :  Ihe  vol- 
cano is  livre  active.     Fig.  4  hIiowh  the  failing- 


Kiu.  i. 

in  of  the  oone  when  the  molten  interior  lb 
blown  out,  or  allowed   to  sink,  and,  in  IhH 
<  CdKraenlmwrentftiiVn^KM**"^*''"'*""^-'*^"'-''" 
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form,  is  applicable  to  tiie  Oeloe-Danan  tpI- 
CAiiD,  aliovri)  Id  true  jiroportions  iu  fig.  !i 
(wuik,  I:    20,000).  or  to  Matiieadjoe,  and 


PlK.  ». 


probably  to  Krakatoa:  the  volcano  in  lliln 
stage  is  donuaiil  for  a  longer  or  abort«r  period. 
A  reneirnl  of  eriii)tive  acliou  would  biiili)  a  new 
oonc  ivitiiiti  Itin  c-in-iilar  vrulU  remaiiiiiig  from 


the  old  cone,  like  Vrsiivins  in  Sommu.  or  like 

the  Vogelaang  crater  in  the  old  Kabu  cooe, 

seen   across  tbc  lower 

slopcoCtho  ueighboriiig 

IJoeodoenK  volcaoo  id 

fig.  C :    thia  baa   been 

three  lim<'»  rei>eated  Id 

Meiapi,  lig.  -■    Finally. 

fig.   7    rcpn-m-nu    the 

molten  interior,  neillier 

thrown  out  mir  ilminiid 

avrar.  bnt    sllowril    to 

hIuhI  and  cool  slotviy  into  ft  SoUd  m-»tnll!iiv 

miM*,  revealed  in  pnrt  by  lubsequent  crosioti : 

such  a  volcano  is  (lefluilply  exlluct. 


open  witli  brief  nb«tractH  of  their  rc^nlut,  rrotn 
wbicb  tbeec  notes  are  in  large  |>art  takirn.    Oi) 
reading  his  abstracts,  a  geni-rnl   i<lva   of  tlie 
whole  work  is  gained  :  then,  by  fol- 
lowing the  we  1 1 -prepared    table   of 
contents,  .siiy  spednl  topic  ia  easily 
discovt'red    Ibr  closer  stndy.     The 
whole  volupiL'  is  very  eiiupl^  w^i^ 
ten.  and  well  printed :  it  lacks  oulj 
page- headings  ami  iiidi?s.     The  at* 
Us  she<-U.  on  a  waU-  of  1  :100,(HK), 
are  preiMurtl  with  iiatiHfaetory  neat- 

.       IK'KS ;    oiil  thi'ir  to|x>graphy  is  no* 

so  expressive  a»  one  miglil   wish, 

nor  nre   the   profiles   near    onough 

a  naliirnl  itcnle:  but,  apart  from  this,  the  wor1[ 

i*  nioitt  creditable   to  tlie  Dutch  colonial  d»- 

pari  men  t. 

The  preliminan*  report  on  the  etnption  of 
Kmkatoa  gives  a  brief  account  of  thv  reitulla 
of  the  author's  seven  teen -days'  trip  iu  Ute 
region  of  the  disaster,  combined  with  geucnl 
records  of  other  obiterver^.  It  ia  dated  Itiiitm- 
zorg,  Feb.  10,  IHHi.  Tlic  knowledge  of  th« 
island  Iwforct  the  vritption  is  bnsvd  on  the 
Engtiah  and  I>ui<rh  juirrcj-a,  whose  outline- 
luapa  have  of  Inle  been  fre<]nently  reproduced. 
and  OH  sketehri)  by  lluij^iken  in  I'M!),  and  the 
author  iu  l««i)  (fig.  K),  The  northeru,  low- 
est summit  tliicn-  out  pumice  in  1G80.  and. 
after  two  centuries'  rest,  began  work  again  in 
May,  1883,  continuing  nith  irregular  nctivity 
till  Danan.  the  middle  summit,  JoinMl  it  in  the 


ItoUu. 


Lunfla. 


V'fWvn  tv- 
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llr.  Vcr1>eek  abows  himself  to  be  one  of  the 
noi  very  numerotis  geological  writers  wbo  ap- 
preciate the  neeth  of  Iheir  reiuler*.    Ilia  reports 


Mnno. 
(.  — KKiKitiu  nail  Tin  HonB. 

givat  explosions  of  August.  TIh-  origimil  urea 
wa.4  SS^n  kilometres,  of  whidi  3:i  ^iiink  ;  leav- 
ing water  300  to  300  metres  deep,  oxcept 
wliere  a  single  rock  lisea  5  metres  nl»ove  the 
sett>»urfu<s;.  The  remaJntDg  lOQkilometrea  — 
the  background  of  fig.  S  —  grew  to  l.'ij  by  ad- 
dition of  aniu:»  on  tlie  south  and  r>outh-ni'Ht. 
In  the  same  way,  Ixiug  I»land  incivaat-d  from 
2.!(  to  3.2;  and  Vcrlaten  (Desertwl)  Itlnnd, 
from  3.7  to  1 1.8  n  kilomelrea.  All  tbcaa 
accumulations  were  matte  of  a^hos  ami  dust; 
for,  although  molten  lava  doubtlcwt  existed  in 
the  crater,  there  were  no  overflowing  lava- 
streamti.  l*he  greater  shar«  of  tlic  erupted 
material  fell  within  t^  kitometrM  of  the  iahind* 
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irlicre  )i  attained  depths  of  fh>in  20  to  40 
melrt-s ;  rUing  even  to  KO  or  80  «ieln»  on  the 
fluiik-t  or  Rakatii  (corru[>lc<l  lo  Krukatau),  tke 
Hoiitlii-ni  uikI  litgti<!*il  |nrt  (8^!!  metivs)  or 
tilt'  iKluiul.  tV!4i;tnviiti(  ttie  *)zv  nt  n  list  itvte 
I.lii-owii  III  i(iIoriu-lrfK  frrnn  tlic  volrnno.  Itc- 
twffti  Kriiknto.i  nnd  Sci>c«i,  lo  Ihi-  norlli.  tlin 
HsbcK  !m<I  pumk-v  Gtled  ttip  K-a  .it  tAvo  [Hiint^, 
forming  low  islands  (Stpcrs  and  (.'idincijer) , 
whicb  biivo  alrcfldy  bc«n  much  broken  anr] 
dt'graded  by  tlie  waves.  The  sixteen  little 
cratoiti  rt-jwrteil  near  where  these  blands  stand 
Imvo  had  no  existence :  Ihey  were  only  smoking 
heaps  of  aahee. 

The  preci&e  hours  of  the  heurient  esjilosioiis 
wert-  not  il(-U-rmiiied  din^clly.  Iml  w«rG  bns4i] 
on  the  M'lr-rcgiM^'ring  prcMMire-^n^fi;  of  tbr 
gnsonietfi'  in  lialnvia,  as  there  k«»  no  sclf- 
wgUlcring  baromclcr  there.  Slaking  seven 
minutes  .illowanep  for  the  time  of  air-wavo 
p.'issngc  from  Die  volcano  lo  the  gauge,  the  most 
%-iotcnt  eruptive  action  occurred  at  5.35,  6.50, 
10.5  (maximmu).  10..W  a.m..  Aug.  2*,Batavia 
time.  It  waa  tliese  air-shocks  that  were  felt 
by  barometers  nil  around  the  world.  In  the 
May  er«iitii)n.  sounds  were  lieanl  2.Sii  to  "JTO 
kiloincU'L-j  :  hot  in  Augiwt  the  iKtifV  of  the  e\- 
plu-iionK  wan  iiudihir  >S.HO»  kiluinutrc.''  fnim  the 
iti.-ind.  or  ivilhiii  u  circle  of  iM"  radius,  equal- 
ling one-lineenth  of  the  eartb'«  siirfaw.  'I'lie 
sound-'  spre.ntl  irrcgnlarly  ;  .tnd  it  is  siiggestcti 
that  the  wind  and  the  ashes  in  the  air  bad 
much  to  do  with  the  silenee  at  jioints  near 
irhicli  the  eruption  wa>i  clistiQClly  heard.  Tho 
eruption  of  TonilH)ro  in  ISIA  was  heard  only 
balf  this  distance :  but  the  quanlily  of  its 
ejected  material  (calculated  fium  n  correction 
of  Junp;huhn's  data)  wna  eight  to  eleven  fold 
that  lln-<iwn  from  Krakatau,  whieh  Verlieek 
deteimiiieit  to  be  eUise  to  Iff  enbii;  kiloiiiet.n-M. 
Two-thirds  of  thU  fell  within  ir>  kilometnrs  of 
Its  origin,  ns  will  be  shown  on  an  a^ihes-map. 
10  be  published  in  the  fin.il  re[>t>rt.  The  ashes 
(-oot.iiu  from  sixty  to  seventy  jkt  cent  of  silica. 
I'nder  the  microscope,  they  show.  I',  glass  in 
small,  porous,  irregular  fragments  ;  i%  plngio- 
clasc  felspar,  with  inclusions  of  glass,  apatite, 
angite,  and  magnetite ;  3'.  pyroxene,  probably 
rhombic  as  well  as  monoclinal,  witli  Indnsiona 
of  glass,  apatite,  and  magnetite ;  4',  mag- 
netite iu  grains  am)  oclahedrona;  tliis  h  the 
oldctt  eompouenl.  and  decreases  in  <(iuintily 
on  rcrediiig  froiti  Ihu  isl.iml.  The  great  l<:n- 
o'eIO(^k  ware,  which  it  is  thought  resuUed  from 
ihe  falling-in  of  ihe  northern  part,  of  the  island, 
following  the  most  vii'lent  explosion,  rose  lo 
lieighls  of  30  »nd  ^.i  metres  on  itome  of  llio 
neighboring  «oast»,  nitd  desti'oycd  more  tliau 


tbiHv-five  tliousauti  |»eople.  Maps,  tablev, 
and  drawing.'*  are  in  jtrepuration  for  a  rooro 
dvlaileil  n-port;  anil  this,  in  connection  with 
iIm!  ri'|«jri  wc  may  ex|>ect  fiwrn  the  sun-eet 
eoniiniltec  of  tho  lloyai  society,  will  form  a 
most  entertaining  atldilton  lo  the  already  iii- 
lorvsting  literature  of  volcanoes. 


STOKES'S  LECTURES  ON  UGJfT. 

Burntit  UcCurtt  itn  liyhL  Fini  eMirt*.  oit  Ike  nolure 
of  lighi.  Bj  GeoKOa  (SAnatKi.  Stokks.  L/>n- 
don,  Maemitlan,  16IM.     &-i-I3:tp.     i\'>. 

Titis  little  book  consists  of  leetuivs  delivered 
at  Aberdeen  in  November,  li***;!.  They  have 
their  origin  in  an  interesiiug  manner,  which  ie, 
perhaps,  posuble  only  fu  Oreal  Itritaiu.  Just 
a  century  ago  John  liunxttl,  a  merchant  of 
Aberdeen,  bequeathed  a  fund  to  establish 
prizes  for  theological  essays.  These  prizes,  a 
Brst  and  second.  w«rv  to  bo  competed  for  once 
In  forty  yeara ;  and  awards  have  been  made 
on  two  ocouslons  since  the  foundation.  In 
Irtftl,  however,  a  new  direction  to  lh«  fouw- 
liiition  was  given  by  order  of  the  M>erelar>-  of 
state  for  the  home  department,  in  whieh  itVas 
provided  that  a  lecturer  •>hould  lie  appointed 
at  intervals  of  five  yeai-s.  lo  hold  olllee  for  throe 
years.  The  subjects  to  tie  tninti-fi  aiv,  I',  his- 
tory ;  S*.  archeolOBJ- ;  .■(-.  |.hy^ieal  scieuce  ;  4°, 
natui«l  science.  Profe»aor  Stokes  was  chosen 
as  the  first  lecturer. 

The  lectures  are  uRi({nc,  ss  farasourknowl* 
ettge  extends,  in  tin-  <r(roit  to  present  the  higher 
portions  of  opli<--<  witliout  the  employment  of 
experimental  demonstrations,  diagrams,  or 
Mialhemalical  l.tnguage. 

Whether  the  knowledge  assume<l  in  tho 
rea'ler,  which  does  not  include  »«j-  Uiing  of 
the  thconi'or  phenomena  of  inlerfereneo,  dif- 
fraction, double  refraction,  oi-  (wlariEation,  is 
sulHcient  to  enable  him  to  understand  every 
thing  contained  in  the  leclurvc,  is  prohlemati- 
cnl.  But,  ataiiy  rale,  to  those  better  eqiiip|)cd. 
the  book  give*  a  most  conriso  and  interesllng 
ii^view  of  tile  hisictry  of  optics.  A  jier^oiial 
ri'uiiniseeuce  of  a  conversation  with  Sir  David 
Krewsler  (p.  I.'i),  the  last  great  ehampion  of 
tlie  Ihoory  of  emission.  Jnst  after  his  n-tiirn 
(Vom  I'aris,  where  be  had  wiuiessed  Foucanlt's 
crucial  experiment  regarding  the  velocity  of 
light  in  air  and  in  water,  ia  highly  interesting ; 
for  it  shows  us  the  singular  niolive  which  pre- 
vented even  so  acnte  a  mind  as  Urcwster's 
trom  yielding  to  overnbelming  evidence  :  '■  ho 
was  staggered  hy  Ihe  iilea.  tn  limine,  of  filling 
■pace  with  some  aubftt&\\<»^  ■wmtx'Sv'i  vc*  irrto*** 
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tliut'  tluittilUe  tofinkUugstar.'  3B  he  expressed 
liiinsf  If.  Hbould  be  able  to  neud  tu  light  to  ua." 

Noicvrortliy  191  Profca*or  Stokes'^  opinion 
(p.  HX)  or  t)iv  uslmiiHhliig  ooiicliiHionH  o( 
I'oung  nnil  l-'orlieit  lut  Ut  Uiv  rnrviiig  vL*l<>viliv« 
of  proimgntioii  or  ililFercnl  wsvc-leiigtii*  iu 
vacuum  ;  for  tiis  doubU  m  to  their  vulidilv 
seem  founded  oqIj:  tipon  the  fsct  thnt  tlie  con- 
clusions depciid  u|>OD  the  judgtncnt  of  the  eye 
of  a  single  observer. 

\Vi-  sliull  await  with  interest  the  piiblicatioa 
of  the  nest  year's  course,  irhicii  is  to  be  devoted 
10  resciirches  In  which  light  has  been  used  as 
m  nioantt  of  iuvestigation.  The  thud  year's 
conrse  will  "  lit'  a&sigtied  to  light  considered  In 
relation  to  il«  benelieial  i-H'wt*." 


yOUHSE'S  AMERICAS  EXPLORATION 
IS  THE  tCE-XuSKS. 

Amtricott  explortttiim  in  IK*  irt-u>nn  itlr.),prrporfd 
ekifjlg  froif  offieial  mwiym*.  Uj  I'rot.  J.  E. 
IJovitaK,  U.S.N.  Boston,  Loikrop,  ISM.  S  + 
6T8p.,  Ulu»tr.,  map*.     8>. 

TiiK  work  of  I'rufesaor  Noiirsc  docs  not  pro* 
&SS  to  ))C,  and  is  not  in  itiiy  tieiiae,  a  study  of 
the  results  of  arctic  exploration  perfunned  tiy 
Americans,  or  of  the  relation  of  Amcriean  ex- 
plorations to  exploration*  made  by  ttu!  pPO]»le 
of  other  nations.  It  ts  simply  a  collection  of 
iianativesof  the  different  cNjicdit  ions,  —  gotten 
up,  like  the  stock  compilations,  by  hack-ivrltersi 
— '  mbloh  are  published  on  various  subjects  tVom 
limi-  to  lime.  It  is  a  book  undeserving  of  high 
praise,  eiiber  in  its  contents  or  its  make-up. 
'I'hc  only  thing  which  redeems  It  fi-ora  perfect 
mediocnty  i>>  thi--  fact  that  it  oonUiIna  some 
data  in  rclutioti  lo  tlu-  North  Paeillc  exploring 
expedilJon,  imdcr  Boilgerji,  tlie  rr|>ort  of  which 
Still  remains  unpublished,  and  a  few  facts  from 


IIoo|>cr'a  report  of  hiH  voyage  in  the  (i'onrin 
in  It^Kl,  the  original  of  which  lias  not  Iieen 
made  public. 

I'hc  rc<nr<l  ia  complct*  only  for  Ibo  naval 
and  milit.iry  cx|)cditioiis.  I'lix^-  of  the  tele- 
graph  oxplorcTS,  186A-4!8,  are  not  even  ueo* 
tioned,  though  much  of  their  work  was  in 
realty  arctic  regions ;  and  the  indiivet  result* 
of  their  explorations  have  added  one-iicvfiiiji 
of  its  area  to  the  present  l.'niled  Stalos.  awl 
have  contribitli-d  at  least  one  liuti^lrcd  titles  to 
geographical  blbliogra]>h\.  Tbi;  iriiveU  of 
Kcimicolt  and  others  in  the  IliKlMiO'Itny  re- 
gion, of  Nelson  in  norlbcm  Alaska,  llio  work 
of  the  cOMst-xuncy  in  .tnd  north  of  Itering 
iliti'ait  in  1«S(1.  arc  lefl.  to  other  chroniclers. 
Wc  [iresume  this  may  be  accounted!  for  by  the 
fact  that  the  investigations  referred  to,  and 
their  value,  are  famiUar  only  to  students.  B|«fr- 
cialists,  :md  geographers,  and  not  easy  of  acv<.-K« 
to  tiro  mere  compiler. 

From  a  literary  point  of  ^iew,  the  work  is 
open  to  severe  crlUdsra.  The  thivail  of  th« 
narrative  ia  fre^jueiiUy  broken  for  the  inost 
trivial  digressions,  which  nrc  purMitml  at  great 
length.  The  misprints  arv  nunicrows.  and  gen- 
erally of  that  (ibjnel ionable  kind  which  con- 
fu.i.^  Uic  at'nsc,  wiUiout  l>eing  obvious  to  the 
ordinary  rcjidcr.  Trilling  matters  arc  detailed 
nl  IciitEtb,  while  more  iin|K>rtant  ones  are  uiuiL- 
Uti. 

In  spit«  of  nil  this,  the  book  will  be  atlrais 
live  to  yoiithftil  readei-s  who  are  oot  critics,  and 
enjoy  unfamiliar  details,  and  to  witom  the  mdly 
weightier  matters  ai«  not  iin|>ortant.  It  i«  fully 
Uloatrated  by  cuts  drawn  from  Rink,  HcsscU, 
tiall.  Hayes,  and  various  govertnnent  publica- 
tions, and  is  a<reompani(:(t  by  tliv  wont  map 
of  the  circumpolar  regioiw  wtii<'h  we  have  ever 
encuuntcrc<l. 
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INTELLIGENCE  FROM  AMERICAN'  SCIENTIFIC  STATIONS. 


aOVBRNMBNT    ORGANIZATIONS. 
D.  8.  guloglcal  lunej. 

Palttrntolnrj]/.  —  Mr.  C.  D.  Walfott  has  pre|>ared 
Ui4  nannscrlpi  tor  a  rrpon  on  thu  St.  John  huna  ot 
Vvw  Brunswlch,  conlaintit  In  tbn  Itaiit.  onllcotlon. 
It  t«  ready  (or  |>ub1icaiioti  »«  ■  builfliti  u(  llii?  survey, 
and  onljr  awalls  tlip  cumplclion  of  thv  •Iniwinfp  illu>- 
Irallnjt  It  In  go  to  prtH. 

Ihithie  April  tlie  collection  of  DrTonliui  faults 
(rom  ibi!  Uaniiltun  group  of  Xcw  York  was  trans- 
fcrriMl  ID  the  V.  S.  natioiul  miiieiirii.  siiil  recorded. 
The  collccilon  vu  nia«le  about  JEonvin,  X.T.,  by 
Ur.  Cooper  Ciirltco,  during  a  portion  of  th«  neid  *oa- 


lou  of  ISS:!.  It  also  Included  a  quBtiilty  of  tpecimsbt 
coUnctrd  by  Mr.  Curticti  prloc  to  hit  brcomlng  a  meat- 
ber  of  tbagnn logical  tnrv«f.  Tlic  collection  euiHHtad 
of  Bfteen  hiiuilr«d  and  sevenlj-seica  specimens,  coo* 
tsiiiing  sUtf-twu  {,-eaera  and  a  hundred  and  elgh- 
t««n  specie*. 

Dr.  C  A.  While,  durins  Hay.  was occnpied  mainly 
with  lli«  cianilnallna  of  to^'Wt  forwsrdftl  front  Cali. 
foniia  by  Mr.  Li.  V.  lii-ckcr.  anit  In  pr«paratar]t  Mikdr 
for  bis  prupoipd  wurli  in  ibc  roesraole  and  canosole 
area*  of  California  during  ili«  comlnc  >csson.  Dr. 
While  aiATlod  for  CalKoniU  tlie  al  of  Jtiii^-.  and  wUI 
probably  uke  tlie  field  Disi  in  tlw  Cleat  Lakt  rrglmi. 
and  tuakc  a  lection  luward*  the  coast. 
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Mr.  J.  B.  Matcou  ha*  about  compk'Icil  thu  sorling 
and  ttrrangliiii  of  ihe  ij'pi^  xpcclmi^nip  In  ibc  XnilonaJ 
moMiini,  anil  will  4oi>ri  uk«  Ibe  dvM,  Hi:  vil]  (I«toio 
bis  tiiiiv  (o  Ihe  sluily  of  the  ttiesutuic  aiul  tertiary 
(ormntion*  nlong  ttii?  Atlaulle  raaal,  capcdally  in 
Nnw  .iRnCf,  Marylnnd,  nnil  Vlrglnln,  and  powlblj'  in 
North  t'*n)llii»,  beRitinlait  in  New  Jpmcj. 

Prof.  L.  *.',  JohnHun  boa  aborted  and  labelled  all 
of  bit  eotlci'lloiis  nude  but  vtaiun.  su  tu  to  ihou- 
thn  localltlc*  from  nhtcb  thcf  ivntv  obtained,  ind  thn 
Itsologlcal  lioriinni  whlcb  tb«y  rrpnvoni.  Be  baa 
uow  toft  fur  Mi-<si»8l|]i)i,  wb^re  he  will  btifin  to  col- 
lect ill  III'-'  crolaceous  and  in  tlio  older  tcrUu?. 

rrof.  William  M.  Font.ilne  l>  ullll  nngogRd  (a  tbe 
Bliidy,  clatilHc^ttion,  aiid  dftrripllon  of  lli«  (omII 
Iilantd  frVTu  Ibe  jouuger  nesoEOic  itrata,  and  in  iI>h 
prepiiraiiou  of  drawtuffi  lu  llliivtration  of  bit  work. 

Frnf.  n.  S.  Wllllai&ii  mporu  pnicren  In  his  woric 
of  elabnrallng  the  mati'Vhil  collected  l>;  him,  and  In 
writing  bis  rL>[M)rt  upi>ii  tb«  comparative  study  of  Ihe 
Deroiiiau  fuuuiu  of  imteni  Xeir  Torlc. 

n.  S.  iltMl-afice. 

Tht  pTogrrt*  nf  tornado  InectUf/atUmJ  —  lu  tbe 
filitdy  of  tomadoea  It  baa  bscomc  neccaiar?  to  under- 
take »i>u«tbliiK  more  than  «  tlRipIo  record  of  tlietr 
occurrtuice,  or  an  ocuatiunal  inveitigalivu  o(  thow 
that  arc  attended  witli  antuual  destruction  la  life 
and  propOTly.  A  practical  kitowkdKn  of  the  natura 
Of  tb«M  dwlTUCIIre  ■lormii  I*  a  matlor  of  the  utino»t 
imporlauce  to  UiH  iiibabitanta  of  ctirtaiii  srclion*  of 
the  country;  and  not  least  among  tbe  ubjecU  niiued 
alhjthoclilefaignal-oflicer,  in  ttirecUng  tbe  eontinu- 
Uica  of  toiTiado  iQTPiillgaUnn,  la  to  aJlaj  injr  ii(vtl- 
laM  anxiety  or  tear  on  ib«  i>art  of  those  people  living 
In  the  regioiu  uioKt  freqiieiiUKl  by  Ibeae  itonnB. 
Mi^thoiti  of  obfcrvatlon  bated  on  r«port«  from  ata- 
tioD*  BUiial<id  from  one  liiindrod  to  two  hundred 
tiiJlHH  apurl,  at  in  the  case  of  cycJouM  and  hiirri- 
can«9.  axe  iniitl equate  to  develop  Ihe  inyauries  of  ib« 
(nniicl-ilupRd  Inrnado-^loud. 

A*  a  coiisvi|iioi>i.-i-,  theretorg',  a  Itaw  plan  iraa  de- 
vised, ba#«d  ou  the  rvault  of  fpeciai  liiTe*tlt^tiana  In 
1S33  and  1S83,  by  meiinii  of  wbicb  it  i«  now  tMtiKbl 
to  atudf  more  Intimately  the  origin,  cbanwtcr,  frc- 
<inea<;f,  and  {ooKrapliical  dinirlbDilon  nf  tornadoes. 

To  inausur.ite  tbe  details  of  tb«  propotpd  »y«tom  ot 
voric,  it  becatiii?  necessary  to  untabltsh  a  corpt  ot  ob- 
lerrcr*,  wboi^e  duly  should  he  to  report  the  occur- 
rence ot  to riind «■■■*,  anil  mako  exam inat ion ■  of  their 
paths  and  various  photinmeEna;  tor  which  purjione 
apHcinl  delinile  iuslructiuus  ar«  Issued. 

The  obicrTen  arc  called  tornado  reporteni,  and 
now  niiinlMir  about  cljibt  biindrciL  Tbeir  slalioiu 
ard  mostly  locateil  In  the  stales  of  Alabama,  (ieoigla. 
South  CaroliuH.  North  Cacotina.  Mlswurl,  Arkansas, 
Kanias.  lilSnols.  Indinna.  lonrii,,  Nebraska,  Wi»couslii. 
and  MInnnoota.  Their'  are  tbe  »latc*  in  wbldi  tar> 
nadoe*  areot  iitost  trvtiuent  iK-curreneeraiid  tbia  d[»- 
Iribuliou  limits  our  study  to  certain  sial«f,  anil  avon 
certain  portions  of  n  BJugle  slate;  (ur  tbwe  *t*  por- 

■  CumnanliaMd  bj  ptnolHloB  ot  llbc  cblet  ><sa*l  oSI(*r, 
C.  S.  MtBy. 


Uons  of  somve  states  that  an  (rxquentiy  vislteid,  aiul 
other  portions  seldom,  if  ever,  visited  by  tomailo«e. 
lnIb«reg!oni  ot  errjUi!*ttrei)<ienc7tb(i«taIlpiii  num> 
ber  from  one  to  three  In  eacb  oountv,  dcpendlns 
upon  its  siie. 

Tornado  rejioTiers,  in  return  for  their  loluntary 
contribution*,  am  anpfillcd  vitb  Uie  tottiadu  publiea- 
itotia  ot  Uie  slgnat-Mrrie*;  ih«y  am  also  fntniihed 
witli  Ibe  material  necMsary  for  llie  proper  racoril  and 
mailing  ot  observations  and  rc^porta. 

lC«por(a  are  tom-ardol  to  tbe  ebiri  signatoflSoer 
fta  toon  as  pots!  ble  after  tbe  occurrence  ot  a  tornado, 
and  consist  of  <lelailed  descriptions,  Instrumental  ob- 
acrratlons,  photographs,  diagrams,  ebaria,  and  liliu- 
t  rations. 

While  attention  is  tnitinly  fivmt  to  tbe  oxasilnatlon 
and  report  of  toiiadoes  tor  Uie  canreni  year.  «*eb  re- 
porter i*  Inatmeied  to  work  up  tbe  past  history  ol 
these  storms  In  lils  state,  making  eareinl  search  after 
&iiy  facta  relallng  to  windfalls,  or  olber  traces  of  past 
tornadoes.  Some  of  thorMultssougbl  lobe  sttalncd 
by  the  abOT«  metbcH]  of  Investigation  may  be  briefly 
civeii  as  follow*:  1°,  to  dnM'rmInn  the  origin  of 
loniadoea,  and  ibelr  telsUon  to  otiicr  atmnspheric 
pbeoomena;  2^,  to  determine  the  geograidikal  dli- 
trlbnllon  of  tomadon,  ami  their  relati»e  freqiLency  of 
DCfurrencp  In  dfflerr.nt  slntrs,  and  In  diffcrenl  piirlh 
uf  the  same  stwe;  ."J",  to  deterriilne  tlic  condttions 
of  formation  with  a  rlew  to  the  prvdictton  of  tor- 
nailoes;  4",  to  determine  tl»e  means  of  protection 
for  life  and  pn>i»erty;  &°,  to  dctcnnine  tbe  periodi- 
city of  the  occurvenee  of  tornadoes,  and  tbeir  rclntivH 
frequeucy  by  seasons,  moiilh»,  purls  of  montli,  and 
lime  of  day;  d",  to  detennlne  the  prevaliluK  cbar- 
acierintlc*  ot  toniadofts;  7°,  lo  determine  the  relation 
uf  tomailo  regions  lo  areas  of  baromcirlc  minimum. 

A  review  of  the  past  year  gives  the  following  aa 
some  of  the  principal  resulln:  — 

1°.  TliAt  th»ni  la  a  deBnIUi  portion  of  nii  area  ot  low 
pressure  within  nblch  the  eondlllons  for  the  .levelop- 
tnent  of  tornadoes  is  most  favorable;  and  this  has 
lieen  eallcil  the  '  dangerous  octant.' 

2",  Tbal  there  Is  a  definite  relation  between  the 
position  uf  turnaiio  n>|[lon«  and  Ilic  region  of  bigb 
contrasts  in  temperature,  the  former  lying  to  tbe 
aouth  and  eut. 

3°.  'I'hat  there  Is  a  similar  definite  reUiiou  ot 
position  uf  tornado  re^oiu  and  the  rrgion  of  bigli 
oontrasis  in  dew-polni ;  tbe  former  belnj;,  as  before,  to 
tbo  south  and  cost. 

4".  Tlial  tlie  poviiloii  of  tornado  rririons  is  to  tbe 
sonlb  and  east  uf  the  region  ot  blxli  contrasts  ol  cool 
northerly  and  warm  sotitheriy  winds, — a  rule  that 
aeems  to  follow  from  the  precrdlug,  and  is  of  use  wl^n 
obserratlons  ot  temperature  and  dew-point  are  not 
acceaalble, 

6*.  Tlie  relalion  of  tornado  regions  to  the  move- 
tneiit  nt  upper  and  lower  clouds  lias  been  studied, 
*itd  gcKMl  re»utii  arc  still  Imped  for. 

fl*.  The  study  of  the  relation  of  tornado  regions  lo 
tlie  form  of  bsrornelrlc  diri>reasloii4  M«mi  to  sliow 
Liui   loriiailocs  sre  more   fre<i,aern^  mV**.  '-"«*-  '"'****? 
Axis  ol  tlie  b«n>inGlric  tto\i-gJ».v>«»fc.'»*«*»>-'»**''*'*°™'' 
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or  nortfa-«Bsl  Mid  «initb-wo<it,  thui  vImmi  Ibc.r  trend 
CMt  and  wMl. 

7**.  Tornado  pndictUin*  1mt«  Iweii  made  amaltar 
of  dally  aiudf  (Ince  th«  lOlli  of  Harcli.  l^H:  an<I  Hie 
arcnKC  up  to  Jiinn  1  iibAvi  thitl  ft  h>i  bei^ti  |HiMibl« 
OB  flfly-Bvo  dsyt  to  succemriilly  predict  from  tbe 
maniing  Mvii bur-map  lliat  iio  lorn.'uln  iroiiUI  occur 


on  Ibst  lUjr.  Oii  tweulf^ighl  ot]ier  d&}«  toniMloM 
mm  predicted  for  pwlkular  «lati!«  or  Iatsoc  re^uiu; 
and  of  IbVIK  tba  loniailorii  mi  icrciit/^cB  days  nccartvil 
It]  or  near  tti«  specifli!i1  re^'oo-  i*l>l1«  on  cl«v«ti  daji 
toniadoCK  oiyurrird  In  i«^loii>  tor  wtiicli  lli«r  wen 
not  predictnl.  Jxtt.  P.  rixi-Kv. 

StTftant  ttguat-eorpm,  U.  S. 
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RECENT  PROCEEDIXaS 

Tnalon  tutBnl-bUlm;  loolotfi 

Juat  10.  —  Mr.  P.  A.  I.iiciii  dcsctilwil  ili«  bulldlit^- 
bablta  of  lomc  blriU.  The  cat>binl  •eemi  indlffprEnt 
aa  to  locality,  biilldlnic  U-n  fMt  from  the  ([rounil.  or 
<|uItF  aa  otuii  ill  s  tailzie  of  weeds  wilbln  eiiiUt««n 
inchn  of  th«  mrfnce.  Tbe  iong-iparrowS  iicst  U 
■null  and  dclliuti!,  mtliig  on  tlio  gmund.  Dfien  In  o 
ili][ht  dvprnulnn,  wliicli  m>kc>  Itvcrr  liicon*[ilouoiLi. 

I>r.  C.  C.  Abbott  rviiiarkeil  on  craylluli;  also  on 

«  catflsh  Dew  to  the  lofnlilVi  and  on  lii^lil-iiiice.  H« 
had  taken  the  mcadow-tnouw  (Arvicoluriparin)froin 
adcodlnfi.  ivtivrallhoij  Itollowrdaiiut,  lining  it  wiUi 
bay  aud  a  few  teatbera:  also  from  itrlttwooil  Into 
wliich  it  had  lanndled.  Tbe  fuod  »veiu»  to  be  cbtelly 
uedi,  altliough  ft  i>  probablf  ramiToroiu  at  timet. 
Undar  th«  Idodo  bark  of  decaying,  ptnatmte  tree*.  Ibu 
whlt«-footed  rooiLio  (Hmperoinfi  kncopii*)  U  oecn- 
HkiDally  fuunil,  although  it  utually  nuikes  a  home  in 
A  thicket  of  briers  or  a  deiertcd  birJ's  ne»t.  Tlie 
favorite  food  In  unfledged  bitdi.  TlKty  are  mucb 
afraid  of  tnakr*.  Tiiey  hr'al  a  hiisly  ratreat  when  a 
d«ad  euake  is  placed  uear  the  neat:  but  when  e^rn- 
vbtced,  by  uLutioui  exam! nation,  tlut  the  intruder  is 

harmleai,  Ui«y  bravely  dcvonr  it. Prof.  A.  C. 

Apgar r*Linarked  on  tuim*  rare  plants:  Vlcln  Ameri- 
cana, Muhl.,  aerer  beforo  observed  In  Now  Jersey; 
Viola  imbescein  eriocarj'*-  Niitt.,  a  western  variety; 
Polemonlum  reptani,  I.,,  which  hnd  been  removed 
from  the  Ceoloslcal  lurvffy'n  preilminitry  catalogue 
of  NcwJw«ey  planta,  \m\ot  tin-  »uppo»ltli)n,  that,  I»- 
ing  so  remote  from  iu  usual  1iabilnt,lliuusthftvnbncn 
incorrectly  dcicnnined:  Niipliar  pumitum.  ^miih, 
and  Slruthlniilcrl!!  Germantca,  Wllld,,  tbe  Inxt  nut 

havlBS  bees  proTlonaly  observed  in  the  hIjiip. Dr. 

A.  C.  Stokes  coumunloatcd  a  jiaper  on  Tarantula 
arenivola  Scudder,  detitiliug  Us  method  of  burro  win  ft, 
of  building  the  tower  nboTc  tlir  entrance,  ind  of  cnp- 
tnrinit  food,  tMore  tliepli  ami  tower  are  comjiklpd, 
Ibu  spider  will  wlie  food  at  some  dis[anc«  from  Iho 
aperlurv:  when  Knished.  (lie  leaps  from  the  tower, 
and  inni  ncroM  the  ground  to  take  the  seleiMed  vic- 
tim. If  wilbin  iIm  burrow  when  an  innoctpniueaomr 
the  tower,  or  beooniM  enl«rit(le<l  In  the  loose  gnus 
o(  which  It  ts  osually  forni«<d.  tbu  «ptder  rushes  to 
the  lop,  and  the  inieel,  if  afcepublc,  is  seized.  Tlie 
(Awrn  ant  lcref[nlnil}~  Drc-sldcd,  and  an  Inch  or  ■(«■ 
lilgtb-  The  burrows  are  cylindrical,  portMTidkular, 
anil  vatT  tu  depth  from  eiglii  to  twenty  inchee;  in 
diameter,  from  oiie-qturtrr  (o  tiiree^quarter*  of  an 
Inch. 


OP  SCIENTIFIC  SOCIETIES. 

EDtomoIoglta!  nolity,  Wuhicigtaa. 

Jiuif  S.  —  Mr.  George  Man  read  a  oompoaltir  pap*r 
on  tbe  geographical  dintrlbutlon  of  Ihe  A-rachntdae 
ol  the  UnSlwl  StaiM,  on  tbe  reaplrailon  of  F.peira 
Insularis,  and  biological  notes  on  Latrod«ctti*  vrrv- 
cundtis.  The  range  of  each  &mlly  wa*  jmlDtatt  oat 
In  nucivatlon  ;  and  the  eoloraiional  changea.  depeml- 
ent  upon  localtly,  were  trealnl  at  Mitne  length.  Tbe 
speaker  luul  ooticeit  a  Inic  altemnle  oppnlng  and 
closing  of  the  pulmonary  stigmata  of  the  Epa^ira,  on 
taking  It  from  a  tight  box  in  which  It  had  been  oon- 
flned  tor  some  day*.  By  a  rareful  r(«ring  of  the  La- 
tmdecles,  he  had  ihri>«'Q  lojiether  no  Iciu  than  ten 
siH-ciei  dMcribcd  by  Abboll.  which  are  now  ref^'rahte 

to  th«  different  stagM  o(  L.  verecwndua. Mr.  K. 

A.  Schwarx  «iibiblleil  a|M)cin>eiu  of  Ino  Immuiula 
(Cucujidau)  and  Ktuusis  pallida  (Slaphytlnldant.  call- 
ing allentlon  to  tbe  marrelJous  reMmblance,  which 
ho  atalcd  could  not  be  referred  to  rolmicrr  (or  pc«- 
lecilvQ  reason*,  but  muat  be  considered  accideatal. 

Mr.  U  O.  Elowanlexbibilcd  specimen*  of  Ino*- 

tcmma  Boscli  (Proctolnipidae),  and  eaee  a  short  his- 
tory of  ihi^  ihporle*  concerning  the  carious  thoraide 
appendage,  arrttiiig  at  the  condnsloa  that  it  is  a  aoe- 
oiidary  sexual  cbaracl«i'.  He  also  exhlbii.-d  ipocl- 
mens  of  a  new  speciea  of  the  genus  Schitaspldla. 
colleeuid  111  Florida  by  Sir.  SchwaR.  and  which  i* 
also  fiimt»hvd   with   nmiarkablc  thnrack   prolongs 

tiuns, i>r.  W.  S.  Bariianl  read  a  ehort  p«p«r  on 

the  development  of  UonllnB  and  Vermis,  eshibllitig 
1  ificclmcn  obicived  to  Inne  froon  narp«ln«  paniujK 
vnniciis. 

BcwkrlU*  wciMy  of  Bitoial  Ustoty,  bdlaaa. 

Jun«  S,  ~Bobert  M.  King  prNenttil  a  paper  iipou 
some  ttiidiea  of  ih«  land-shells  of  Indiana,  abowfag 
dittereiiL-eh  in  habits,  (ooil,  and  color  ol  ibe  shell.  ^— 
Ang.  DIener  gave  a  short  paper  upon  t]i«  Luna  moUi, 
presenting  Ihe  time  of  Its  appoannce,  und  Uw  liaigth 
of  perioiU  of  lt>  snvnral  etiangi*.  —  E.  R.  Qokk 
spoke  at  some  lenelh  on  tlic  r<null«  of  the  trip  nf 
.\lcx*nder  Wllauii  down  Ihe  Ohio  Itlver  In  1810,  i*- 
firrliig  partkularly  to  Wilsun'a  advice  eoinecmlnt 
tbe  opfnlniE  of  the  Grave  Creek  mound,  iukI  t>>  hh 
lalionilii  llipni'iEhborhoodolC'lndnnali.  at  tLp mouth 
of  the  Big  Miami  River,  at  what  U  now  the  town  of 
Ysnrajr  In  Kwlixerland  twnnty.  ttil*  state,  and  in  ih* 
a^hborliood  of  LonlsvUte,— all  patnt«  of  lalsnM. 
because  of  their  proximity  to  the  fietd  ia  which  lh« 
society  is  working. 
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Mat/  W.  — Mr.  Jamcn  E.  Beoeilkt  dMcribed  the 
recant  cruiM  of  llie  *U-ani«r  Albama  in  the  Gulf  n( 
Mexico  utd  tlM  CMilibeaii  Sm,  and  pxlil)>itO(l  wm»  at 

tliemMi  ramnrkablo  obJNU  cnllRrK*.). Etiiijcn  B. 

E.  Hay.lpti.  CB.N.,  rpftd  »  pnp»r  ou  a  iww  muthod 
of  ftKi>(ii<B  forail  Icavpd  uid  otliw  Object*  by  llie  aid 
«f  pkotogniiibr,  with  A  uvhig  of  timp,  and  Incneasn  of 
aecunc}':  the  luailiod  oonMitlng  of  drairliiK  in  ImlU 
ink.  upon  » tlK-cnprinl  photoRrnpli,  tbe  outline  o(  llie 
objset  to  be  %iiii:d,  ihc  UotiiCH  o(  the  pbotogropb 
bcitii:  iiipplicd  i>y  ib«  ilmughiiniAn  tbrouKh  cotn- 
parison  wltli  the  Bpecim«ii.  TIiP  plinCoi(rapli  la  Ibcii 
itl>nil»c<l,  anil  n  pLoto-Aimnviiie  ih  niailu  l>y  the 
onliiiafy  luethoj  from  the  black  lines  of  the  tkeich 
wliich  ivmnins.  In  tlie  dltetiBiiou  whioli  (nllowod, 
it  WHS  shown  ilidi  this  proocii  w»  novel  only  In  lis 
■iiccMtlti I  application  by  tlie  nnihnr  [oiheilliutntlon 

of  foiall  le«r««. Mr.  J.  A.  Kyder  spoke  of  Ibe  d6> 

Telopnent  of  vlTlparouR  iniiniowv,  nod  partlculafly 
of  Onmlinisla  puirnelis  B.  .fe  G.  Tli«  yoniitt  flsli 
<1vvcId[i  wiiliin  the  body  of  ilie  t«raat«  patent,  >nd 
wlihin  tliefolllrlcs  In  nhlcli  llie  «^ES  IbcinldVM  went 
<l«TH»iN'd.  T1i«»c  follictes,  wliicti  vtere  corercd  with 
A  ricb  nelwork  o{  tine  capillary  reucls,  Maiimed  the 
office  of  a  napirntoty  nppiimiiii,  tiy  wltlcta  Uia  gaaes 
wfK  Inlnrchangcd  Iwtiroon  Um  Mubryo  and  the  pw- 
enillah.  ThltfolJlclealsoaciod  aaaa«gE-nieDibranc, 
bcliic  aciually  perforaud  by  a  round  opcQlng,  whkh 
lli«  speaker  termed  the  'folltcnlnr  por«.'  ami  wlii<-h 

r  wu  aiialogoiis  lo  the  tnlcropyle  nf  thconlinni?  Qili- 
egg.  Til*  Kn-angi-ment  ot  the  tolliclcs  "t  the  orary 
within  lh<i  body  of  111*  female  was  deieribed  nt  some 
ioiifitb.  and  the  peculi>r  diSerencvi  bctworn  liio  two 
sexM  in  the  arransctneiit  of  the  vlweni  o'ore  |H>inted 
out.  The  flhrous  bnniU,  irhtcb  act  «a  supports  or 
«tay>  to  tba  baaal  portion  of  the  anal  tin  of  ilie  tn^lc, 
n liich  is  modlfled  as  au  iiitromlttcnt  organ,  wirr  nl>o 

jdeacrihed.    The  greai  differ«ncn  In  the  »lx«s  ol  Hie 

I'lexM  woi  aim  refcrrrd  to,  ttio  female  wvtgkliig  ovvr 
«lx  tlm«»  as  mnch  ai  the  male.  Tbe  siieakcr  loa- 
eluded  by  exprMilug  bis  e«mest  desire  to  InreiilKalvi 
Uie  otlief  knonn  foniis  of  Tirlparou*  fli>hv*.  sucli  us 
th«  Entblotnriilds  nt  the  wMt  coast,  Ihe  viTiparout 
liknny,  and  ntlirr  bony  fl«lies  which  have  this  habit, 

I  Uid  which,  in  his  opinion,  would  llirow  considerable 
light  upon  tome  of  the  pcrullnr  phyitnlORlcal  pro- 
c««ae*  iuvolreil  in  the  Tlviparou*  methods  of  der«lop- 
Rient. -^— Ur.  Homrn  Illtclicock  exhibited  a  collec- 
ll"ri  of  For*  in  ill  item  belotigin);  to  tli*  genui  t.ngpna, 
and  explained  th<!  relatUma  lictwecn  this  (tenii*  and 

-tbe  NtHloiarinn  ([roup;  th«ie  lirielly  beiti|;  tliat  Lage- 
iin  may  bo  taken  as  Ihe  typo  of  the  ^roup,  paising 
tlirouuh  various  staset  ol  Gonpleiclly.  through  Xodo- 
■nrla.  and  ending  In  Cristellaria  as  ibe  ma«tooinple4« 
inanlfaslatlon  of  It*  m^hoit  of  Rrowlh. 

Kauml-iiiieciy  totiitf  of  S«w  Btoantck,  St  Jsha. 
May  I}.  — Mr.  K.  Chalmers  reaid  a  paper  on  the  bta- 
toryof  the  Grand  Falls  of  tlicSl.  John  Kltrr.rxplaln- 
ing  Its  origin  niiil  fnaturo.  Like  ^'l;^■nra  Fallfi,  It 
waa  shown  to  be  the  nwiilt  of  ipioitTapltical  cliHnjfM 
In  tlia  qnalumary  era,  cauiiD);  the  ilaDiniiog.up  of  a 


mors  ancient  cbannel,  and  the  ooDBeqaent  «mion  of 
a  new  one.  Focu  bearing  upon  Ibe  niMre  and  rate 
of  change  w«i«  at  the  sam«  time  given. 

Junei.—iit,  C.  F.  Matilinw  jpivo  an  account  of 
Ibe  laiA  nie^lltig  of  tbe  Koyal  society  of  Canada,  In 
OttawiL,  reviewing;  the  paper*  read  in  the  nulnral- 
lilstoty  st>ctlOD.  and  Mpeclalty  remarking  on  the  im- 
portance of  Dr.  (i.  U.  I)av«oii'Bdi«covoryof  nTldrncM 

of  an  Interi;la4;inl  erft  in  tlie  noflb-wesl. I>r.  L. 

Alllsoa  read  a  paper  on  tbe  slruciure  and  habits  of 
rtiixopods,  with  ipecia)  reference  to  local  farms. 


NOTES  AND  NEWS. 

OxB  of  the  bMC  results  of  the  pnUr  exploration 
eongromi,  hHd  at  Vienna  In  April,  was  a  nwoluiion 
that  the  ubservaCious  of  all  the  pular  stations  aliould 
be  published  not  only  In  Uio  languase  In  which  they 
were  written,  bnt  in  Oermao,  Kiigllsli,  or  French  ns 
well.  Ncumay«r  of  Ilatnbur);  apiiealed  to  the  con- 
givst  for  aid  in  his  endeavors  to  make  bydrofraphlQ 
charu  o(  tbe  South  Adanllc  OceAu.  Tlie  chiefs  of 
the  different  stations  rrjwrtcd  their  obsrmalons. 
The  scale  adopted  by  the  comniiltei.>  of  Ihe  eiecldcal 
exlilbiiiun  ut  I'arii,  in  I^I.  was  adopted  as  a  basia 
for  the  obacnalinni  of  Ihe  Intensity  of  the  mattnetio 
eorlh-eurronts.  Tli«  end  o(  tlie  yrjir  IH^  was  named 
for  ibn  conclusion  of  the  work  of  ihe  vatiou*  ^lAtlons. 

—  I'rot.  F.  H.  Snow  of  the  University  of  Kansds 
tepom,  ihu  oltbniigh  lliu  montb  <■(  U«y  wu  one  of 
theeoldcei  on  record,  yet  ii  was  marked  by  an  onUrn 
abmnc^  of  ftotta.  The  nUnfoil  was  ample,  Ihoiisb 
less  than  tbn  average. 

—  Prof.  W.  B.  Scott  id  now  on  his  way  to  Motii.ina 
^ilh  the  fourth  tcienlillc  expcdillon  from  Princelon, 
with  tile  object  lit  rxploHcig  the  Wahsatch  eocene  of 
^yomlitf:  aiid  Montana. 

— ProfcMor  Mushketoff  will  ba  eonl  by  the  geo* 
loKlcal  committee  of  the  St.  Peienhar);  academy  of 
icjencea  to  explore  the  Katmuk  iicpiw  (beiween 
Tolita,  Don,  and  Mantkli).  I.alcr  In  th*  season 
he  will  make  a  ^•logical  exploration  of  ilie  cele- 
brated mineral  springs  of  PlDtigoxsk  and  vicitilty 
(northern  Caiicaiiu|.  This  unJy  li  to  decide  many 
Important  igncttlons  about  thdr  protection  and  Im- 
prOTMueiil.  These  «ptiiit:«  are  under  direct  coTuni- 
roent  tutiuluLstratlun  from  the  beginning  ul  this  year, 
after  a  long  lease  to  a  con  tractor. 

—  yaUtn  announces  the  call  of  Dr.  Huco  tiyldju, 
director  of  tbe  Stockholm  obeervalory,  to  the  profes> 
eonhip  of  pracilcAl  aslronomy  at  Oiiltlngen. 

—  The  (ortltoomlns  xolume  of  tlie  Encydopaedin 
UfilAiinica.  Ihe  scTenteeulb,  cxlendini  from  HOT  to 
OltM.  will  contain  Ihe  following  arlicle*:  NaTlg.v 
lion,  byCapI.  H.  A.  Moriarly,  R.S.;  Nebular  tlieory, 
by  Dr.  K.  S.  Itall,  P.R.8.;  N'ewton,  by  Mr.  H.  Jt. 
Taylnr  of  Tritdiy  cidlette,  Cambridae;  Xlirmten.  Iiy 
Prot.  W,  Dltlmar:  Sitroglycerine,  by  Sir  I'rvdcrirk 
A.  .\bcl;  Knmbers.  by  Prof.  A.  Cayley;  Xuiuvrals, 
by  I'rof.  W.  Ilolierlson  ^inlllll;  Xnnilamaclci,  bj  Mr. 
RegfiiaM  S.  Pooie;  Kulrillon,  bj-  Prof.  A.  tiamitee; 
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Observatory,  by  Dr.  J.  L.  E.  Dn!j*r  of  Armasb; 
Oplam,  tiy  Sir.  E.  M.  Italmea:  Optics,  bjr  Lord  R*y- 
leiKti;  OrvhHis.  by  Dr.  M.  T.  Muter*;  noil  Or^n,  by 
Prof.  R.  tl.  11.  ItasBnoiiot. 

—  At  lite  BicuUng  of  tlie  liaykl  attronomlod  ■■>- 
clecy.  May  0,  Prof.  C.  f^rlcchanl  of  Oxford  rmil  a 
papur  on  ihi;  proper  inoilnns  of  torly  tlart  in  lh« 
Plclailrii,  Hlilcli  Imi  h»t  ilL'lL-nuinii)  froin  a  coinpuU 
■on  Of  H'>-»i;l'»  hplioiiinlpr-tncAiurc*  with  roi*nl  mi- 
croGn<'Uic-ni«asun!>ni.'uti-MOxtnr<l.  nn<l  al«>ii-lth  the 
poiiElioni  detRrmlncil  leii  yean  oito  by  W<ilf  ni  lli« 
PatU  otiwTTstory.  'Yhe  usisti^nCH  of  viiruiii  Hiiall 
proper  raoticinti  of  tbuic  »tnr»  in  dlfforcHl  direction* 
b  iiitvrpretrd  as  iiidlcoUng  the  niiitunl  Interference 
of  a  groupof  sravlUiiniE  bodtes.  At  (he  unts  DiMl- 
inS  »f  the  tucioty,  l>r.  David  Gill,  her  UajMty't  »«• 
tronom«r  at  Capv  Town,  dvicribvil  the  luoutitiui;  of 
the  ^reat  tliJrty-incb  rcfraclor  noir  conilrmalng  at 
tbe  uliiipi  of  (ho  MM>n<.  Itep^oM.  at  llainhiirc,  ajid 
trltlch  U  to  lie  «?t  up  tlii«  yunral  Ibc  Pulkunsi  «b' 
•erratory.  near  St.  Pctrnibiirg.  Tlic  tube  of  tUe 
toleicopo  irlll  be  about  fifty  fc«t  long;  and  the  me- 
ehantcal  arraiiK«iueiai  nf  the  muiiriline  wHl  be  ft> 
I)i<>rv>Tigh  auil  voiivvnktil  in  uae.  that  a  siucie  a**if>t- 
aiil.  ailtliig  at  the  lowi^r  end  ot  ihc  polar  axlii,  will 
be  able  to  point  llio  tnRininient  acraratcly  to  any 
pari  of  the  li<<aveii*.  A  paper  n'*s  Uliewlxo  rrnd  by 
Sir.  A.  A.  Common  of  Ealing.  propoaiiiK  Ibo  appli- 
cation of  hit  method  of  rnKetlag  the  frkltoii  iti  ilin 
axe*  of  large  inslmmenta,  ta  the  poiftr  nsis  o(  a 
large  equaiorlAl  tele«cop<^.  In  hi*  plan,  nomevlut 
■Imllftr  to  that  of  ihp  KeptuldB.  the  centre  of  Dota^ 
i[i  a  bnth  of  tnvrciiry  1*  vprlically  iiudemmlh 
'  centre  of  Rrnvtly  of  Ihr  polar  aili  and  telescope 
aWiieil-  The  Kepduldi  uuiploy.  Siist<'»iil.  a  frktion- 
roUir  niider  the  cuntre  of  gravity  lo  Biipjiuri  Ihc  Pul- 
Iloita  telcscopr.. 

—  Dr.  A.  Brn-huui  baa  eiilleil  »lt«ntlon  tn  .1u«> 
Jaiid  to  the  luccotufiil  revival  of  llw  uh'  of  Dlirp* 
deritrd  from  the  noi.tti-,  im  a  mnteriJil  lor  npiniiinj;  aud 
wiMvhij;.  ThfLi  iho  ci'inriion  rilnsln:;  netllu  vraa 
fonnni  ly  briKly  u»ed  in  Orniiaiiy  lo  »i(!i.ir.l  n  mnlf  Hal 
fur  the  inakliig  of  iroveu  tiibrii'ii.  is  pruved  in  an 
iiilen-niing  tnaiiiier  by  the  fact  that  Ibe  old  Uer- 
Duii  ii»mi?  foi  mnnlln  lllcrally  inviitis  "iicttkMrlolb' 
[nrn^llueh).  \i(:U'Pi  llm  new  nuilprial  win  inlro- 
dii(y.-il.  the  fabric  mom  uearly  ciirr»* ponding  In  llic 
new  eloth  miiat,  undoubiedly,  have  Iweii  ui.ide  from 
tliir  ncltlc,  and,  ai  In  many  other  faaea.  Ihe  iianie 
TiiiiiAlned  (Ht  IcMI  for  a  time)  after  the  tiling  waa 
chani,-eit.  Bui  un  the  ititroiliictlon  of  cntton  from 
Aiiierin,  ilie  neUtcnifin  fell  inlo  nqclfct;  a;i<l  It.  va» 
ntii  till  coinpnniivcly  Kcont  year*  that  alteiilioii 
WAS  ainlu  railed  1<>  It-  After  Ibc  rxhlbiiioii  at 
Philadelphia,  nhcn  (be  GMinan  raannfarlnrvn  aanr 
llul  tbcy  muit  do  loiuelhitiic  lo  put  thcrnMlTt*  on 
an  t<]Unl  fooling  with  rival  nattoni^  ProfeMur  K«u- 
lernuE,  th<qr  re|iT<>(«tii.tllvo  In  .\merjca.  atronsly  ad- 
vised theia  to  pay  uioiv  heed  to  live  product*  of  tbclr 
own  toil  In  ordrr  to  make  ibeniMlvce  lesa  d>-t--t»lriii 
nn  torclKn  *i<|>plie>.  nod,  among  other  pJaiita  tuila1>)e 
fur  the  |iur|Hrsi>.  Iii'  nnnlndal  thrm  of  tbe  iictllv. 
An  eulrrphaiiig  lady  louk  (lie  maitrr  up  pracUcnlly, 


and.  In  the  end.  with  Ibe  most  gratifying  Micocsi. 
She  pinnied  netttct  on  a  pen  of  her  ntate  rotapotol 
o(  poor  stony  i:r^>und,  ©ovvtiiI  only  wiib  u  thin  Ujer 
of  sujl.  and,  ut  an  agricultural  exbibllJoo  lipid  In  ibn 
autumn  of  IST7.  »ho  vnt  able  lo  eiliibil  rieuJc-fll-f" 
In  all  tinsiti  ni  prrparjilon  up  to  >>ru.  Tbis  auc- 
o«u  ciinviTiced  ibe  nu  I'd  levers;  and  liiindrod*  tfacfe- 
upoube|!au  to  cultivate  nettles,  not  "nly  lu  ti^rmany. 
bul  alw  in  Svitu^land.  Brlgium.  lliiiii^ary,  P'dajid. 
Swciicn.  Auatri™.  nm!  erm  in  this  coiuilry.  Two 
y«art  liiiur  the  lir*t  <.i«niian  manutadary  dAToted  t« 
the  new  ioduatiy  waa  opeueil  at  DreMl^n.  TIip  ex- 
periment* made  llwre  al  first  wer«  nut  at(of:«(lHr 
VBllifnetorr;  but,  after  rriienird  nttcmpta,  «  yani  was 
pmduccd  whieli  left  uotlilnu  lo  Im  diMlrml.  In  this 
uiauufactory  the  eoinmoii  nellli<  Is  ii*>it  lu  swiM  ex- 
tent, but  tlw  bert  resiitis  are  oblalnci)  by  iisitii;  the 
Chineie  nclti^^  which  ylehlK  a  lino  glouy  ynro,  ti 
SjeMw  sirei^th  than  tbe  oommon  nMllo.  Th*  flbic 
is  hence  koovnaa  CMca  gTMS. 

—  In  the  flnit  number  of  the  JuArbucA  cfrr  Dnilthr 
fii  miilAit«M(i<«[rtscAeii  utMUtthaft  lor  l!*4,  Ileyor- 
maiin  eontinueshiasiudiei  of  llUle-kiiown  eeneraef 
slug).  Prom  an  pxamlnatloti  of  Ibe  lypr-Epcriiiien, 
he  allow*  that  A*pidn|M>riu  of  F1lzini;cr  1*  founded 
on  a.  nmllonned  Indlvirlual  of  ABialia  carinalA.  Tbe 
genera  Uroejclui.  Elian,  and  Demi  roll  max  are  also 
dlscusieil.  llriislnA,  tn  a  paper  on  Ibo  Nerltodo*- 
tas  of  IhUmalla.  Indulges  In  a  llveiy  polemic  wtUi 
relalloti  lo  sowb  rather  peculiar  publlcatlona  by 
UourjEiiignat.  Both  |<«perv  are  llliislraieil.  In  tbv 
accompanying  .VofAricUatitiitt.  Simrotli  d!*cu«"4  lb« 
European  and  especially  the  German  slupi.  a  group 
of  tbe  PulmoDUes  which  baa  rorrnlly  rxcltcd  tni»ch 
interest.  Simon  and  BorltEer  deecrilM' tbe  luid-»h«IU 
of  the  Ooltlth  .Mps.  and  Kobelt  d«Hcribea  soum-  ii«« 
oparcul.iiMl  Und-»li«lli  from  Ibo  Phlllppina  Ulamlt, 

—  At  the  ai^aacca  bold  during  April  by  the  Sv.«-lil* 
1  rancalie  de  phy«l(iue,  In  the  rooms  of  lb*  olwerv story, 
the  curious  e^p^rinwi'  of  ualng  a  gloved  hand  as  a 
telephone- receiver  was  exhibit^-  Klg-  I  sbowa  the 
npparstna  u»«l.  P  and  W  being  a  batlcryaiid  a  micro- 
piione-tranamllleT  In  llic  main  circuit;  IS,  an  iixluc- 
tion-c^ll  with  tbe  !>real:-elri-ult  eloieil:  whltir  /"  i>  a 
bUlery,  and  R, ordiiiaty  hoMor*  for  mcelvlng aahoeit. 


I 


Kid.  I. 

When  two  people,  eoidiirlth  a  cloved  liatid,  t«lceb^i 
of  tlie  two  Iiolders  with  their  bare  liands.  and  one  M 
them  boltb  his  gloved  iLHidovor  tlie  earif  tlie  nilier. 
any  conienation  or  music  near  the  ni  (-^l 

com«s  audible  to  Ihla  other;  »r.  If  Ibi"-  -  jo-  ] 

other*!  ears,  both  may  he.ii.     Dy  lettnln);  Uieii  biuuli 
logethrr,  »o  that  their  e*rs  would  toueti  ei<f7i(  for  » \ 
ahoetof  paper  placnl  between  tliem,  llie  ianin  rf*a\\ 
waa  obtained,     1(  wa*  nUo  found  pOMiUa  to  d»  airay 
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«llli  ibn  tliPti-linil  nienilirftDV.  Ilie  gloT«  or  paper, 
Kud  (or  a  IliinI  pprtnn  tO  bMrlIi««oiivprvat1oii  in  the 
ItiweliauilB  uf  llic  two  liuliliii;  Ihi-  i'Ic<.'tro>k-i,  wbca 
'UiML>  two  held  111*  c.-ir*  a>  ihowii  In  Hg. '-'.  It  liu 
rvRii  bo-n  [iiiisllilc  to  rviiil»r  ttii^  i>aun<li  aiiilltln  lo  > 
clulo  oC  penpli-.  vacti  IhiKIluk  iLe  Mir  of  hi*  ii<iiKtibor. 


¥i».  3. 

—  In  the  report  of  iht  mepclng  of  ilic  Kojr^  society 

of  Cfinaiin,  piihlltlird  In  Sei'HCi-  for  Jtiii*  U,  It  wm 
■Inli<rl  Hint  Mr.  F.  X.  (ilRbonie  htul  i]«vl»e(l  a  now 
m«tliiHl  L>[  ^i-itiug  rill  of  the  cro«s-ulk  iu  telephone 
CBbl««i.  Tlie  device,  lli»t  of  llie  qji!  of  «  raelalllc  cir- 
cuit of  wire*  near  otiR  anotlirr,  wai  pat«iilcil  \>f  A. 
Graham  )li>II  in  Knji>Ui)d  In  ISTTi  ftnd  lAter  in  llu 
Uni(«d  SlalM. 

—  Dr.  Paliu  Iim  bad  a  deflliioGmpk,  un  the  plan 
of  Dr.  Kiiorre'a  at  I!«[lln.  liUrd  lo  the  iwelvr-iiicli 
AJvan  ClArlc  rrfractnr  at  V  knna,  and  tic  l>  obii^rvlng 
lonet  with  even  );reat(<r  lusi-liilly  tlinii  iianul.  Hv 
report*  himself  su  ^Htistied  uiih  the  working  of  the 
luRtrummt.  which  giria  poiiiioiiB  accuratE  to  abuul 
0*.!and  :; '.  In  a  xodr  ii'*  by  :?r  a  huiidrod  and 
llfly  war*  can  b«  ngialerrd.  Tho  po»illon»  irc  to  l.n 
HHluued  lu  1875.0,  and  this  is  cha««it  a>  tJi4i  «i|Uin«x 
for  all  the  tiew  Vienna  uiaim.  Eiii'li  map  i*  to  faat'S 
«  eaUlogac  of  It*  itan  aacoinpuiiymg  11,  which  ia  on 
excc]t<:ni  aildltlnn.  Dr.  I'eieri'n  ratatoguii  of  ilxt; 
tlioiiianil  j:nnn  atan  would  \m-  at  ffrcal  iinofaliMHi,  If 
ll  were  avsMubl'',  m  a  •iipplem«nl  lo  hU  »iit«ii(lid 
■cries  of  eel*«tUI  eliarta. 

—  Prof.  W.  Prryor  of  Jena  1*  pubUihlHg  a  'Spt- 
cfelfe pAym'jfoirle  (Jm  rmbr\i<r'  \a  (uur  pant,  ol  which 
thi?  lint  two  haT«  Rppeured.  It  l>  written  front  a 
ptirely  medical  at«id-|H)int  ;  for  It  dificuMes  rrally 
biiman  piiibryoli'^'.  drawing  upon  mnnimab,  birds, 
jitiil  other  lower  forms,  fur  illutlmtlon.  Inapltc,  how- 
,  CT«r,  of  lt«  narrow  topo  ai»t  iirie-tid»d  ilew.  It  I*  a 
valuable  trrali»e.  By  the  colliliuu  uf  the  reaear«he* 
pri<vlotuly  publiihcd,  and  the  aildltion  nf  laRiR  iibte^ • 
vuth-ii»  of   h1»  owu,  Prcyor  Ita*  con)pll«d  a  work 


wliii-h  reveal*  an  extent  of  podtive  hnowlcilsn  In  thl« 
oliBCurr  Held,  nlilch  fow  Konld  bat-s  anticipated, 
tti  ibn  pdtu  lipforr  iia.  the  cIrculAlton,  respiration, 
ant)  nutrition  nf  the  eiai^ryo  are  very  fully  irt«t«d. 
The  work  !a  excellent,  and,  without  duubl,  will  do 
luucb  lowanjB  dispellin;  ««me  of  the  crude  and  erro* 
n«uii*  eoiiceplloM  Mill  prevalent  In  reheard  to  the 
pliy»lo]i)(ij  o(  the  mammalian  embryo. 

—  The  French  seograpliical  >ocloll«a  will  hold  their 
Bi-renib  sm«ral  cangresi  in  Ihi^  month  of  Augiisl  at 
Tonlonac.  neoKtapbiTs  i.f  >«veral  adjacent  coun- 
trie*,  especial!)'  ot  S|>ik>n.  at<-  expeckd  lo  participate 
in  till.-  proceeding).  Thi-  inuciclpnllty  hu  devol«d  » 
•am  of  twenty  ihoiitatid  fTanc*  to  the  iixiiensea  of  tbe 
local  commltlve,  of  which  Dr.  Usenno  i*  prMldent, 
Bnd  ComniMxler  BUtichou  general  secrviMy. 

—  All  liilemUlonal  fliili«rl<«,  omldioloKlcal,  and 
liiinti  II g-nppi lance*  exhibition  la  planned  for  1S.4},  In 
VIeiicia. 

— A  txuw  expedlllon  to  Or«enlaniI  ba*  Matted  from 
Copenhagen:  It  cnn«l«ta  of  LlenU  Jciisni,  Lurenxen 
N8  geologist,  and  tiio  palmer  Kiii-Oiraleiison.  Tl>« 
objector  tiic  expedition  U  thcexplomtltinor  the  west 
coostof  GreenUiid  Iwtnecti  IlnUtenabory  and  Luk- 
kertoppcn.    Tlicy  expect  to  return  In  October. 

—  Prcf.  F.  A.  Fiir*I  of  Moruea  reports  Ibsl  the 
glacieni  of  Biont  Blanc,  after  ilccrcnulnt;  for  a  eunsid- 
cntble  lime,  are  now  again  advancing.  Profvwor 
Forti  bas  tor  many  yt*n  ncordixl  ills  ubscrvatlona 
on  the  Mer  de  Olaoo. 

—  A  botanical  tectlon  ol  [lie  Clnclniixil  society  ot 
natural  history  waaoripinized  June  T,  under  the  cluilr- 
manihip  ot  tbc  eiirjinr  of  botany  in  the  toeiety.  Iia 
objiirt  was  slatcil  lo  tie.  In  hrliiji  together  those  Inter- 
esti'd  lu  Ilie  study  of  biiliny  for  the  purpoMM  of  mu- 
tual Fiicouragcnient  iind  benefit,  lli«  Incf-siigaiion  of 
the  Dora  pf  llie  vkinlly  of  Clocinn.aii,  and  the  for- 
m:ilfoii  of  .1  local  hirharinin.  A  number  of  (iieeimHiis 
of  plautB  were  exblbiied.  and  two  or  ibrve  nxw  aildi- 
timi)  lu  the  ilora  were  HtinouiKed.  One  of  these  wits 
Mauicurlu  diicoldea,  from  near  Loreland,  O.,  — a 
wry  Into  Introduction. 

—  Therw  I*  no  truth,  Ihe  Attiemuttm  states,  in  the 
rumor  that  Mr.  Ilerbett  Spencer  purposes  pntlng  a 
visit  to  Australia.  Ills  trip  to  the  L'nlIe<I  Slates  In- 
juteii  hl»  health  Ino  (crlniisly  lo  Induce  him  to  try 
another  eiperinioni  of  n  like  kind  mi  a  inueh  Urver 
■cole.  Thiiiiaii  BlUl  suH'.'ring  from  ini|Kilr«d  health, 
he  !•  happily  able  to  devote  a  portion  of  bis  time  to 
bis  favorite  (liidlns. 

—  I.leiit.  Fmlrrlck  Scliwutka,  the  arctic  pxplurcr, 
bas  reiigncd  his  poiltinn  on  Oon.  Mlles's  ttaS,  and 
will  JMu  his  r^clmeni  In  Arlujiia.  The  Kusslan  jceu* 
^npblcal  society  luw  awarded  Its  silvrr  modal  lo 
Schwatlta  for  his  enploralioRS. 

—  Dr.  firilStbs  kends  to  the  Chemical  ntioi  of 
March  1  a  DOt«  on  tbc  foruation  ot  l.ho  recently  dls- 
C'vercd  partltloe  shale  di^paslts  of  Servia.  which  lie 
Iblniis  coincides  with  the  result*  of  his  uUicr  Invei- 
ilgatlons.  These  de|>osiU  are  ailualud  on  llie  Rircr 
CSolsbara,  In  tlte  western  part  of  Sorvla.  The  shale 
uccui*  ia  upboavwl  cliffs  about  lita  hundred  foot 
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■bove  the  Mirrouiidine  pUln.  The  tonuAilon  con- 
ttitJt  ot  Ltinilmlii  of  layoni  of  wblta  and  Bray  sliate, 
one  nliuve  ibe  c>tb«r,  aouietimeB  twiu);  »«pfinitFcl  by 
ETDftl)  bc(U  of  day  of  a  wtiitUh  rolor.  coniaiiiiiij;  rock- 
B>ll,  vid  lodluin  «iid  inangnnuR  i.iilpbliln.  It  l« 
iut«il  tbal  thlnpiirtot  Ui«caiiiilri'»lr<>tJBl;  r««cnibles 
llM]MUKfBii«iiii>lii«lldiM(rk'Ui>f  Gtilirbt.  U  bosticen 
biiown  for  agee  Uial  calllc  and  birds  rcioitcd  to  thun 
dilli  l<^  <»t  the  clay  vouuining  the  [orh-iiili,  but  tbo 
■]U*lUy  uf  Uir  idi*!«  reiualiiril  iinknoun  uulil  nye«r 
■go.  Tb«  (laralllti*  *bal«  [«  «iilirely  frus  from  l>itU' 
ininou*  Impurltie*.  it  is  iienrlj:  while  hi  culor,  nnd 
hiu  no  odor.  Wbm  bunted  to  Mbout  WO'^  7.,  It 
tRkc*  lire,  and  bum*  wltb  a  cicnr,  brlslii<  amoheliVM 
tlAni«.  l<;avl[iB  a  (traj  ""i'  bcblnd.  Tht  dO|i(isil«  iir« 
ot  marine  origin  and  ic(.>c*iip  iwriod.  Eruptive  por. 
pbyrittc  and  iradiytic  rocks  are  plentiful  nladiauuico 
of  live  or  *1«  miles.  In  tb«  claj--bcdii  (irhlch  arc 
pot^ullarly  free  from  f«rric  nxhin)  lance  iiutii)t«ra  of 
(Jii<  foull  ri'tu-tiiiK  of  lb«  (nici^iie  pi-riud  arc  to  be 
found.  It  I*  thought,  that,  iti  the  limettanc  rocki 
which  uiiilerlle  thcsn  ibalir  depiiilii,  rock-ult  and 
pniroleuin  iK'IIs  may  t>c  fr>uii<l.  A  *Miipl(i  of  tb« 
paraflinc  ibalf  yielded,  uii  diHlillalioii,  i%  of  a  sum!- 
solid  hydiiirarbon  suiu^wbat  sjuiilai  in  uppeorn-ncc! 
lo  i)/ocerlte  wax.  which,  on  cxir»:Ilon  wlib  "  l>fn- 
toline,'  gave  l.Tf.  %  of  wax.  It  aUo  cjiiialn*  SOS  % 
ot  nalRf  of  comt'iufitiori,  and  1. 18  %  ut  uinmoiiiu; 
the  rvtnalntitg  ingredi«iila  being  mineral  cunitilu- 
cnt*.  U  i*  fiaird  that  tlic  mineral  cnnilltiienla  of 
these  paralfitio  >hale  depoiltn  would  mnhc  a  nartiil 
hjdm-crnient,  and  could  <Ta»ily  bo  obTAliied  by  opi'u 
quarrying:  they  ci>uM  b«  uwd  as  fuel  with  ga»- 
relorts.     Tb«y  lie  wilhhi  eaay  reach  of  Uih  Dnntihr. 

— The  death  is  announced  of  Sir  Sidney  Stiiith 
Sauiider*.  a  leading  Euglisb  enlotnolagiit,  who  liad 
made  the  !>lrep*iptfTn  —  n  enrioiia  fiToii[i  of  mliiiil^ 
beetWpurnsiiicouHyinenopicra — blHspei'lalBituly. 

—  The  medical  congreu  In  Berlin,  in  April,  wu<i 
very  wnll  attended,  and  uiutt  of  tlie  proininenl  mcdi- 
enl  i|ui;st<on>i  of  Iho  day  wen-  ditc^uued.  The  meet- 
ing u|K'ued  with  a  |iB|>rr  on  iruc  pneumonia,  which 
Trotcssor  Jiii^eiiMii  couslilorvit  Infertioua.  Very 
opiKMlie  opinions  weiv  eipresaed  during  Ibe  dlscun- 
aiou.  Rcilox  actloH,  and  vacoiualion.  followeil.  On 
the  svcoikI  day,  dlphlberia  wna  the  subjpct  mo»r  dl>- 
cUKied,  whl<b  Dr.  I^-fHi's  connlilon'd  to  Iw  a  Itital 
sBectlon,  caused  by  a  rlit'tnical  [HJibou  ;  but  the  theory 
(ouDil  an  opponent  in  Dr.  Ileubner  of  Lclpxig. 
Prof«s«or  WelxT  of  London  reai)  a  pupnr  on  school 
hyslcno  in  England,  and  ntconimcndp^l  nxidic^l  iu- 
•t>vcUon  of  acbuoU.  N<-rvi>us  dy'iieptia,  nud  other 
nerrou*  allociloiia,  fill>^d  up  the  rest  of  ihe  diicu»- 
■Uin*.  Protoanr  ftoshoeh  of  Jena  iciul  tlic  report 
of  the  oonimiHlon  on  ibo  trratainnl  of  Intfcllou* 
ill*tt*Mi.  Next  year  the  congrc**  will  be  held  at 
WleabAden. 

^  A*  Is  well  kuoMTii,  the  work  ot  eicataling  in  Ibe 
Tipria-Kuphrate*  valley,  ibe  seat  of  tlio  old  B.ibylo- 
nian'AHyrlan  empire,  lias  been  carried  on  rigorously 
(or  the  last  forty  y«an>,  and  a  vast  mius  of  material 
liu  Ixeo  ooUected  uul  brouglii  to  Uurojn.',    Many 


IhousaniJ  historical  aD<l  coiumercial  in»crfpUasi> 
copies  ot  aiMi«ul  «pic  poems,  raagk  rate*  knd  fooMa* 
1n>,  rvligloiia  hyiuns,  an<]  spedmena  of  krchlt4>cnu* 
and  sculpture,  are  now  lo  bn  found  In  the  moaMiMi 
of  T.ondon,  Parts  and  Kerlin.  The  tuo«i  of  this 
n'ot^  baa  b«en  iloue  by  lli«  Buglisli.  Tli«  cunelfonn 
cullectlun  In  the  British  maaeuin  Is  by  far  the  rirhnt 
ift  lli«  world.  Mr.  lUasam,  a  vrealihy  Syriair  xv- 
inanof  London,  la  now  d*vAtiB|t  all  hts  liinR  u< 
cnTatinn:  Ii«  Koea  ont  every  year,  and  brings  back 
EiLk'land  a  largtr  or  smaller  luantily  of  tabJeta 
otlier  Assyrian  remains.  Alrvady  iIidto  i*  vnoi 
Assyrian  malorlat  lu  Ibo  Itrlllsh  mnaouin  k>  m<cu|<; 
st^bolara  for  Ihe  n«Xt  fltty  y«iirs.  line  tfa«  fidd  is 
lurco:  mill  there  Is  rCMim  fur  other  i^xploring  paitiet. 
wtihoul  danger  of  encroadiingon  tho  Kngtish  dooialn. 
American  .^Myrlologlstii  have  for  Aninp  time  fell  Ibe 
d«AimM«ii(«»  ot  having  a  coJlMtloii  of  cuucifonn  dm- 
teriol  in  this  •.'ouuiry;  sad  hut  autumn  m>iii«  (entl^ 
men  irileteatcd  in  Ibe  mailer  held  ■  coiiferetMM,  tat 
lieiermlned  In  make  the  attrjopt  to  oritantM  an  *XT*- 
dliloii  to  MetopoIamlR.  It  was  tlioa||;hl  beat  that  the 
Brst  aliempi  sliuiild  be  In  Ibe  way  of  uxploraUon  and 
survey  ot  Ihe  ground,  in  order  to  fix  nn  th«  btM 
points  of  work,  and  come  to  an  undersiiiTnllns  altli 
the  P.iigllili  parties  now  In  til*  Sab).  In  spile  of  sunt 
uutatorabl*  conditions,  tbaprvlinilnarysmutgeaieait 
have  now  been  completed.  The  money  it  afnaiwl, 
Uisi  C.  L.  Wolfe  of  New  York  having  fflvefl  the 
whole  of  the  sum  which  ft  wn«  eoroputvd  noulil  be 
nM|ulr«d.  In  accordance  with  hor  d«8ire,  tlw  eurpedl- 
tlon  will  be  called.  In  honor  at  her  father**  mwcMty, 
'the  Wolfe  expedition:'  and  Ibis  name  will  t>^.  In  the 
feeling  of  the  public  concerned,  a  no  less  tilling  tiib- 
uie  lo  bor  most  pral*''w<~>[t)iT  liberality.  The  gentte- 
tiien  wliu  have  been  s-.'ltvled  lu  go  out  are  McMja.  W. 
n.  Ward,  editor  of  the  .Yru-Vonk  liid'-pmilftit,  aai 
.1.  T.  Clarke  and  J.  R.  S,  .Stcrmt,  Ulnly  of  the  AaaM 
expeillllon,  —  all  prored  men.  The  expedition  baa  r- 
ceived  tiie  liidorMmeiit  of  the  Aicbeelaglcal  InsU- 
title  of  Aiuerka,  In  nbotc  uniue  il  will  go  oat.  The 
deportment  of  sinie  has  proiniaed  In  use  lt«  inflnencr 
to  procure  the  neceisary  firman  from  tlio  OUomaa 
government.  Tlw  purpr-sn  Is  t«  try  aoutbem  M<*»' 
potainia,  tli«  old  liAhyliinU,  Ibe  seat  of  ihn  oU*^ 
civilization,  and  lite  portion  of  the  cmintry  wMcb 
has  bocn  leas  explored  Ikaa  any  olli«r.  It  b  belieTnt 
that  lior^.  and  In  the  oppotlta  n0(Mi  acrooa  the  Tlsiu, 
there  it  ]>r\>bablyabiiiiilancaol  early  malurloL  If  this 
preliminary  expedition  sitould  report  EarnraUy  ou  It* 
rPiurn,  au  effort  will  ilivo  be  made  k>  orgauljte  an  ex- 
cavallni  pariy  lmiDOdlal«ly,  and  begin  M'riutu  work. 
Id  the  c«glon  bail  In  view  ibere  are  not  only  Itabylo- 
nlan. Assyrian,  but  also  more  modem  Arable  anil 
Syrlac  treasures  to  be  hoped  for;  and  tb«  esplureta 
nlll  b«  Instructed  to  gather  all  that  Ifaay  can  SiiiL 
The  present  eipretatlon  Is  that  Dr.  Wanl  will  tall 
for  England  abuul  Sep<«iub«t  next.  In  Itowloa  b« 
will  liiid  Mr.  Clarke,  who  b  engagnd  In  working  np 
bis  Au«s  rv^iort:  and  the  two  will  be  Joinal  by  Dr. 
Sicriett,  who  Is  now  in  Atheiis,  where,  linrlnf  lh« 
sickness  of  I'Totvnor  Pnckanl,  lie  has  bei^u  In  A^rf 
ot  the  American  (cbvol  ot  cUtsical  aiudlca. 
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COMMENT  AND  CRITICISM. 

Twt  new  and  promising  biological  depart- 
ment of  the  I'liiversity  of  Pennsylvania  but 
issued  a  modest  pi-oapectu9,  announcing  op- 
imrtunlliea  Tor  Hixii-ial  work,  nnd  i-oursM  of  in- 
stniotion  in  I)io1o{i:.v.  oprn  to  l»otli  »>oxm.  A 
higli  gronnd  is  t«kcn  in  its  simplt' '  aim,'  which 
is  arotvcd  to  tic,  '-to  cDcourage  onginal  re- 
flcni'ch  in  liiolog)*  by  offering  facilities  to  oci- 
enlists  engaged  in  inrcstigation,  and  by  giving 
instruction  to  advanced  stiideiitA  prosecuting 
a])ecial  work."  ItcnideH  Uiih  principal  (\inc- 
tioQ, "  the  dciJiirtnienl  will  fnrthcr  conduct  the 
iMxtriiction  of  IIiom;  MltKli^nts  uf  biology  ...  in 
a  coiireo  lending  to  tbo  degree  of  doctor  of  pbi- 
losopliy,  and  of  those  .  .  .  who  have  elected 
tile  course  preperator}'  to  tli«  study  of  modi- 
cine."  A  suitable  laborator\  is  to  be  ready  by 
Se]>L  1,  tiaA  ia  to  poaseas  one  fvatiiro  which 
Cftnnol  be  too  liiglily  oommcndcil  ;  riz.,  "  pri- 
raic  rooms  for  the  uwc  of  invcBligaton*." 
Tliere  is  as  yet  no  symptom  of  any  atteia|)t  to 
foieo  investigation  nndnly.  and  let  us  hope 
there  never  will  be.  Invesligalont  are  bom, 
not  made  :  and  now  that  tin?  limt  nti-p  has  Wen 
taken  in  promiaing  theiu  '  fueilitics,'  the  nest 
will  (julckly  follow :  vi^,,  to  supply  a  siimulua. 
For  tilts,  example  i*  h»;tter  limn  any  luccbani- 
cnl  prcssnrc;  awl  to  the  fneiilty  we  inunl  look 
for  the  healthy  stimulus  of  example.  Ijist, 
but  by  no  means  least,  the  uniiemily  or  ils 
n-ietida  should  see  to  it  that  ii  nioileral«  po> 
ounlary  support  shall  be  obtainable  in  tlie 
shujie  of  fellowtthipN  oroibrrwisc  ;  so  that  pov- 
erty may  never  hv.  permitted  to  interfere  too 
far  with  the  real  investigator. 


DuKiKo  iho  ]iaat  two  years,  great  interest 
has  Ih-4-ii  manifested  in  Ifae  labject  of  the  uni- 
fication of  time  and  longitudM  the  woild  ovci-. 
Id  our  own  country,  the  universal  adoption,  in 
Ko.n.-isu. 


November  last,  of  8tiUidardtim«  according  to  a 
system  of  meridians  distant  from  tliat  of  Green- 
wich by  an  exact  number  of  honrg.  Iiiw  led  to 
results  of  great  importance  in  tbo  convenient 
arrangement*  and  intercourse  of  ordinary-  life. 
Tbougli  not  at  all  n  matter  of  neceesity,  it  is  stJU 
desirable  that  this  system  of  standard  meridi- 
ans, or  some  other,  ciball  be  ado|>Ied  every- 
where :  and.  in  pursuanceof  an  act  of  wiigrcNS, 
tbe  preddent  of  the  United  .States  has  invited 
the  principal  untlonx  eoncrrncd  to  send  dele- 
gates to  a  time- convent! on,  to  meet  at  Wash- 
iiigton  next  October,  to  deliberate  upon  tlio 
<luestion  of  the  adoption  of  such  a  prime  or 
zero  meri<lian.  By  far  the  greater  part  of  all 
oalculatJOQB  in  geography,  oeitronomy,  and  good- 
eay,  where  a  zero  moHdian  i«  concerned,  are. 
by  eonimon  consent,  referred  to  tbe  meridian  of 
tJicobien'Btoi^'  at  Grcciiwidi.  England ;  so  that 
tliiH  meridian  stands  among  the  Srsl  proposed 
for  universal  adoption.  The  representatives  of 
other  govern ments,  however,  will  undoubtedly 
have  decided  preferences  for  othtT  meridians ; 
and  there  is  much  to  be  Miid  in  favor  of  the 
adoption  of  one  or  another  zero  point  of  ref- 
en'uce.  The  inlcn-st  in  this  subject  is  plainly 
apparent  from  the  fact  tlial  nearly  all  of  the 
invited  nations  have  npfwinted  suitable  dele- 
gates, whom  onr  own  commiaaloners  will  at  an 
early  date  bo  espectcd  to  receive  at  Wasbington. 


It  goes  wiUioHl  saying,  Uiat  tbe  learned  men 
of  other  Iand4,  thus  convened,  will  expect  to 
sec  our  own  nation  represented  by  Ils  highest 
order  of  talent.  especialt,v  an  the  convention 
liaa  been  called  by  oursplveo.  Ami  it  is  par- 
ticularly deitimble  tluil  otir  own  commieeluncrii 
nlinll  he  men  of  Wi*'.  gr(.-ateHt  scienliSc  authority 
in  thcHc  malteiit:  for,  as  the  represenlulives 
from  foreign  countries  are  our  guests.  Uiey  will 
the  more  readily  accept  propoaalM  from  our 
oODUnissioners,  should  these  rvpnisi-ntalivea 
prove  competent  to  lak«  a  \'er\  prominent  iiart 
in   all  the  deliberatioit*  of  the  congress,  a« 
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•ciciitiDv  Dwn  of  lh«  6m  rniik.  ll  may  also 
ftirif  be  suppospd  that  Ihe  French  laugitnge 
will  be  more  Rcncxally  spoken  by  the  delegates 
fVom  all  Dadons:  nud  Itic  ncccs^ily  of  a  tlior* 
oiigh  a<;c|ii»iiiliiiicc  irith  lln-  Prcncli  itinl  Ger- 
inaii  lttiigiii4{ct(  ougtit  lo  In.-  iliily  wciglR-il  by 
those  having  power  to  make  the  Appoint- 
ments of  the  American  oommissiooers.  The 
power  of  appouilnRMii  h»tiii;{  bcon  ap|iaren.tly 
del^catod  lo  tiio  si-tri'lury  of  slate,  iio  suUI* 
dent  rvai>o«  iii  apjjan-iit  wliythis  ollhier.  whosii 
apix>)niniunt«  to  »milnr  poMtiotia  of  rcMjionNi- 
bilily  have  heretofore  been  excellent,  «lioiild 
have  transferrecl  his  prerogative,  in  part,  to  the 
aecretadea  of  war  and  tfae  navv.  the  former  of 
mIioui  has  not  yet,  it  Is  believed,  made  his  oim 
(le«ignatioii. 

The  time-convention  act  provides  for  the 
apiKiintiiieiit  of  three  commissioners.  On  gcn- 
enl  groiiD(U,  Ibc  ap|>otntmeDt  of  Frosideot 
Barnard  by  Secretary  l-'n-linghiysten  hinittelf 
19  open  to  no  objection  ;  for  be  ba«  long  bi-ni 
inlcmted  in  these  matters,  occupies  a  com- 
manding i)Os!lioD.  is  a  soientiSc  man  of  ivcog- 
nixcd  ahilily,  and  has  bad.  id  uldition,  much 
practical  i^xpuneixn;  in  iiiteniallonal  confer* 
ences.  liis  personal  disuliilily  of  extreme 
deafheaa  ought,  boncvcr,  we  tliink,  to  hure 
excluded  him  fVom  menilirrship  of  tlie  oam- 
miMion,  as  it  will  pmcticnlly  prevent  his 
taking  a  tending  and  representative  part  in  its 
deliberations.  The  second  commisstoner.  al- 
ready nsraed  by  the  secreiaiy  of  the  nnvy ,  la 
not  open  to  any  such  objet^tion :  but  he  Is 
pmctically  unknown  in  science,  outside  of  a 
limited  circle  in  the  United  Stales;  and,  aside 
fWm  liis  being  at  present  on  duly  at  the  naval 
observatory,  tlwrc  it  very  litUe  reason  why  he 
^ould  have  been  Sfiluctcd  for  thiti  reS|>oiistble 
svientiSc  appointment,  rather  than  any  other 
line-officer  of  the  navy;  and.  I'esidvs,  we  arc 
crodittly  inforowd  tliat  he  8|«ak«  no  Inngungc 
but  Engli«li. 

It  n.inaios  to  be  seen  what  name  the  secre- 
tary iif  war  will  designate;  and  it  is  to  be 
hop<^l  Ibat  he  may  cotisidcr  well  (he  appoint- 


ments already  made,  and  add  by  his  own  lite 
strongest  possible  name  to  the  list  of  comrais- 
sioners.    Tuless  we  mistake,  he  Is  not  required, 
to  make  the  appointment  ftum  the  array, 
may  select  fiijru  the  ranks  of  acicntilic  men  is 
general.     Ilnil   .^Ir.  Frelinghuyscn  nsked 
secretary  of  the  treasury  for  «  name,  aod  badj 
he  designated  the  superintendent  of  Uie  (-naat- 
siirvey  to  act  as  commissioner,  wc  sUimld  haval 
had  an  olllcer  in  all   respeclji   coitijK-Icnt  lol 
repre«ent  the   interests  of  ttra   nation.     Nor{ 
had  any  one  the  power  to  make  a  wiser  ap- 
lioiiitmcnt  than  lay  in  the  way  of  tiie  eeer«iary 
of  the  navy,  — to  deiail  tlic  superlDtentlunt  of 
the  '  NftiKleal  almanac '  for  this  serrloe.     This 
condition  of  afEaira,  in  mo  far  as  the  present 
appointment  of  tlie  American  cominissionere 
is  coneeri>vd,  points  to  tbo  advisability  of  ad- ' 
dilional  Icgtslatioo  on  the  subject.     Congress 
should  at  once  8ap|>lemeiit  the  commisutiou  by 
not  lesa  than  two  addittooal   memliera,  and 
stipulate   that  these  be  recoiiiincnded  t<»  the 
president  (as  the  original  conntiiNtion   might 
well  have  been)  by  the  president  of  the  National 
acailcniy  of  sciences ;   timi^  making  thr  mat- 
ter one  in  which  the  advice  of  the  academy 
is  sought  by  the  government,  and  whlL-b,  hyi 
its  act  of  incorporation,  the  academy  is  ie-{ 
quired  to  give.     The  appropriation  of  a  mod- 
erate  sum    lu  <lefVBy  th<!  neecusury  rxpenaes  | 
atten<ling  llic  sessions  and  records  of  the  da- 1 
liberations  of  the  convcntton,  ought  also  to  be 
granted.     This,  indeed,  we  understand,  baa! 
already  been  proposed. 


TitK  enll  m»de  by  the  Feahody  mnseum  for 
immediate  funds  for  the  continuation  of  its 
explorations  in  Uhio  deaeri'es  to  m«-«t  with  a 
cordial  response:  and.  were  the  valuable  and 
novel  resitlis  which  are  being  scoured  bj'  this 
oxjiloraliim  uiorir  widi^ly  known,  there  wouM 
l)c  no  <loiil>t  as  to  ii4  success.  Trobably,  for 
the  first  time  in  all  the  ycnrs  Uiat  have  iwMcd 
since  the  Ohio  monnds  and  earthwork*  have 
excited  the  curiosity  of  the  people,  a  thoroughly 
fldentiflc  and  exhaustive  exploration  is  making 
of  one  locality.  Tlila  la  not  merely  to  colttct 
relics  from  U>«  mounds,  whicli  has  bcrduftm 
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so  often  been  Ilie  single  purpose  of  ao-callod 
<-\(iloruti»n:  nor  is  it  carmcl  out  by  sinking 
Klmn*  ia  the  ceutre  of  a  mound,  or  cutting  a 
ditch  or  two  tliroiigh  it :  but  every  foot  of  earth 
is  removed,  and  the  whole  nlriiclitn'  luitl  bare 
foot  by  fool.  Thin  ino<l(^  of  work  biw  led  to  the 
diAcoveryorsingiitarnndnimnrhnbleslnicturfs. 
not  only  in  the  mound  and  at  tiie  natural  level 
of  the  surrounding  land,  but  for  six  feet  tte- 
nvnth  tliis,  to  the  underlying  grave]>depoHlt. 
These  oiieration*  have  brought  so  many  novel 
facta  to  light,  tlint  ivc  have  now  Itu-  right  to 
cloas  nil  rm-iDrr  mound-explorations  in  the  Ohio 
valley  as  so  superBcial  as  to  bo  sdentiUcally 
wyrllilcss.  until  Airther  thorough  woik  on  gioupa 
nt:>l  yet  destroyed  Khali  give  thi^  meaiiit  of  coin- 
jiaHsou,  and  jtlacc  th(^  partial  rcsidts  that  wt'rn 
formerly  ohtainixl  in  their  jiroper  relations. 


lions,  eto,,  were  racca  distinct  ftx>in  the  North- 
Amerioau  Iiulian*;  and  Ilii-re  liBve  l>ceD  many 
variation*  fmm  the*c  thcoricji. 


The  recent  ex[>loraliona  havn  shown  conehi- 
aively  that  tliu  mounds  and  earthworks  in  vari- 
ous jirirt*  of  the  eountiy  were  made  at  greatly 
(lilTerent  jMriods  of  time,  and  prosuraa)>ly  by 
dilTerent  (woples,  even  should  U  be  ascer- 
tained that  they  all  beloRged  to  the  great  )lon- 
goloid  :<lock,  of  which  our  Indinnn  prohably 
reprci>ent  more  tlian  one  subdivision.  Tliis, 
however,  is  not  yt; t  pvoved  ;  and  the  conelusions 
that  have  been  drawn  fW>m  time  to  time,  that 
there  has  only  been  one  jwople  on  this  conti- 
nent who  made  the  earthworks  of  various  kinds, 
are  loo  haatv  deductions  IVom  the  present  Im- 
perfect knowledge  of  our  an;heolog.v.  That 
some  Indian  tribes  mailc  mounds  and  earth- 
works and  fortifications  is  not  to  be  questioned, 
and  that  others  did  nol  is  probably  equally  true : 
but  this  does  not  give  ns  the  right  to  throw  over- 
l>oard  oilier  facia  lending  to  show  that  jieoplcit 
of  various  stages  of  devolopnicul,  and,  so  far 
as  crauiological  and  artistic  conclusions  can  be 
at  present  drawn,  of  distinct  elhnioal  stocks, 
were  also  former  inliabltanls  of  this  continent. 
Oiic  man  will  class  all  thii  past  and  ]>reseDt 
native  inliahilunis  of  all  America,  both  north 
and  south,  an  Indians;  the  next,  with  Mjual 
assurance,  will  statu  tliat  tbc  anoicnl  Muxican-'f. 
the  builders  of  the  stone  structures  in  Yucatan, 
the  old  Peruvian  and  other  South -American  na- 


The  fact  is,  we  do  not  know  who  the  Indians 
are,  or  who  were  the  old  builders  of  Palemjue, ' 
of  L'xmal,  of  Tialiuaiiueo,  aiMl  tuimeroua 
otlierold  cities  from  Mexico  to  tfae  eastern  side 
of  the  Andes  in  South  Anicrics.  Until  we 
awake  to  the  Diet  that  America  has  an  inter- 
eating  past,  and  can  aroaae  onrselves  to  the 
effort  of  making  out  tbe  ancestors  and  descend- 
ants of  all  tlieM'  pi^optfs.  who  hare  left  ns  such 
marked  diircretu'es  in  llieir  architecture,  tlielr 
works  of  ai't,  their  customs  nnd  their  langiiiiges. 
wc  act  tbe  part  of  amateurs,  when  from  a  little 
knowledge  of  a  few  of  these  dilTerent  conditions, 
and  from  Hujierfieial  or  very  general  reaem- 
blanoes,  we  draw  hasty  c-onrtusiotis.  Only  the 
most  thonstigii  explorations,  eondticlcd  by  men 
who  have  broad  views  nnd  careful  methods  of 
work.  —  men  who  are  above  being  led  by  theo- 
ries to  be  maintained ;  nho  will  look  at  facts  in 
the  same  mantx^r  as  a  geologist  or  a  biologist 
looks  at  his  facts,  letting  llwm  lca<l  him  where 
they  will,  —  will  solve  for  us  the  grrat  problems 
of  American  archeology'.  The  days  of  collect- 
ors of  c^irioeities  and  hasty  writers  are  over. 
Archeology  is  a  science,  and  no  longer  in  the 
hands  of  the  meruenan*  dealer  and  the  equally 
ai-ariciotis  <'oneetor  of  ciriosicies.  Give  tlio 
proper  institutions  the  supimrt  Ibey  auk  for,  and 
the  near  future  will  bring  mlunble  r«s<dl«. 


LETTERS   TO   THE  EDITOR. 

«■(  G/rrttfitin>trHlt  af4  r^iHifrd  t9  tf  di  AW'/  o*  pn^MU. 

Oyration  of  a  Tibratiac  pendnluu. 
Ip  s  iKidf  iuoir<i  In  ariv  curve  nboiit  nny  centre  ol 
curraiur«,  tlie  inerlia  nf'ibn  bottj  li  iu*uileatc<l  u  a 
force  nclEni^  In  Ibe  plsnn  of  tborunc,  and  in  s  Jirw- 
tion  optHMlUi  to  that  of  1h«  centre  o(  cun-slur*;  and 
if  V  deaolc  tli«  liutrnl  vcioclty  of  tbn  body,  uid  i>  ils 
distance  from  tli«  coiUrv  of  c'urralure,  the  turc«  thus 

inanltettcil  will  tm  raprp*cnl«d  by  -'- ,  aud  is  called 

the  csntrlfusal  foren  due  the  motion. 

ir  tbe  body  movi!  In  a  siral^bt  lia«  on  a  limll«d 
{mnion  of  llu*  cnitb'i  mtfiu^e  wliile  ib«  esrlh  Ism- 
[Hilnji  on  It*  poUr  axi*,  il>  motion  niai'  be  regardsd, 
nUhniit  «cn>l))to  emr,  as  being  on  s  tsuiiant  vImi*.\ 
■nd  beeiUM)  any  langMit  plau*  vWi»s*» ***»•  ^^  ™^'*' 
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normhl  lo  IhnI  ptait*,  wlili  >  conalMtt  >iieii1ar  vstncily 
uilnA,  shern  u  In  ihr  mijiiilar  T^lociiy  "f  ihn'  *ArIti 
aImuiIIx  pi'lnr  atl»,  anil  ^  It  ibc  lallliidv  «{  ilic  nor- 
mal k£i<,  Ibn  path  of  tho  lioily,  in  tjuicc,  wlllnvl- 
ilentljr  bn  aiiplnl  ciirvn;  nnil  (n»n  Ihn  pmncitirs  p[ 
that  Kpinl.  Iho  cniilrifiignJ  tnrea  al  lis  origin.  wtilRh 
U  the  deflecting  forrc  rciiiltlni;  (com  ifi«  rnrlh'* 
molfoD  on  Its  ux\*.  In  rvHdlly  found  to  be  Sut*1ii2 
(*«e  .Scl«»M,  III.  No.  :,'}. 

The  snrnc  re*ult  ttinl  i*  herr  toitnd  from  ihc  pmp- 
ertim  of  the  nplrnl  nlikh  the  bmty  dn«eilhiyi  In  ipnc« 
was  fouiiil  hy  Mr.  Fprrcl  from  lhnequnlion»o(  molloii 
on  a  BpliPi-i-iiil  jurfacc  (»ee  t-n.  .Vl,  Profpiiioiial  piipvn 
of  ihf  sigii»]-itrvice.  Ho,  vlii.,  !8Sa.  p.  301;  but.  bj 
MHuiiiin)!  tbit  tlio  motion  uf  tUe  Ixxlf  in  apace  is  In 
til*  circiiuiferenpf  of  a  circle,  hu  Snils  for  tbi-  lime. 
T,  lit  &  revolution  in  lh»t  cireuinferencp,  — 

■  I  =  lecW  X  {  tiny ; ' 
and  lio  pajir,  "  Tbe  grndu^  ({yrotlmi  ot  a  vibrating 
|>en(lii1iim   is  eaiisL-iI  by  tbia  ume  d«OeetinK  force, 
and  )i«iic(»  iLe  time  of  ^jnxion  I*  tlie  taoM  aa  Uiat 
of  r  In  tli«  iirecediii):  eqiiallon." 

Bnt  It  h  well  known  tbat  lb»  lluie  of  gyration  of 
•  Tlbratlug  pendulum  is  Metf  x  i  dav. 

Ttil*  dlwrepancy  may  ho  «t plain ed  a4  followi:  — 

li*l  P  rvprMoni  tbe  pmltiun  ut  tli«  nomnaJ  *«!«  or 
eenira  of  tbe  tangent  plane  AUCD,  wfalcb  tliercfor« 


lUppaH*  ibc  body  to  dMcrlbc  ih«  rlrcumfrrpntyi  of] 
tht  ilrdc  ■  hy  moving  along  the  rwlluo  vector  PA',1 
wh!k  Ihc  radius  vector  rotnlei  about  P,  thn  circniii- 
ffucucc  ot  I  wiU  obviously  be  described  wblle  lb* 


ndius  rectur  makes  a  iMlf-rtvolRtlon  about  P;  ihM 
I*,  ill  the  time  <■  =  tea*  x  i  daj.  Tb*  tlia«  f  «f 
erration  ot  a  rlbrailng  pmdnlnm,  howenr.  doM  not 
con«Bpond  >rltli  the  time  r  In  whlcb  tba  cIrelA  a  wooU 


rotate*  about  F  with  tbe  T«Ioclt7  ufin^  orwcMf, 
it  we  adopt  Ur.  Krrrel'a  notation;  and  bccaiwe  lli* 
ladiut  ot  ciirraiure  at  P  !*  iLe  fame  t<jr  tbe  tplral 
PA'A  Mlot  (be  c!n;le  *,  lh«  conlrlfiucil  forco  at  P 
will  be  (be«amp,  wlielbcrlhebcMlymovnln  tlietplral, 
or  lu  tbe  circBnrereiice  of  the  circle  « *  bnt  If  wa 


be  •!    <N     I.  but  it  the  time  In  which  tl>o  aplMl 
PA' A  is  described,  and  hence  — 

f  =  «ecd  X  I  day, 
a«  hu  been  abnndoully  proved  by  PXMriaienL 

J.  K.  Hmoricu. 

Dn  MMdh,  Io.,  Mayli. 
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Watsr-wBTss  ftom  Kr*k«toa. 

Tun  piiblithni.  In  Maj,  a  coiipitt 
of  Inlervilliig  commiinteiiliotu  on 
Uioocpherk  uhvm  (rt>iii  Enkaloa. 
Ai  ihe  clFrcc  thrciURh  ihe  it atcr  ww 
Ktill  more  tnarfccd  »ikI  more  shiirplT 
>k-niii>cl  at  Trry  ^^mit  (liitancu.  I 
luive  miule  (or  publicuilriti.  bjr  nti- 
Ibt'ril)'  ot  tlio  iupiTm(«idi-tit  of  iJi« 
U,  S.  coast  and  georli'tit  lurvey.  re- 
dUMd  pllolD^inplik  ropLCS  uf  I  hi! 
nCOtia  of   llip   ^r][-rvKiBTe^lI1l:  X'ulv 

nufva  HI  Ku<!iak.  Af»^kii.  iiid  nt 
Ssiicelilo,  iiPKrSan  Friuiniii.-o.  Tliete 
copies  eovpr  lb*  iiyrjod  from  Oh.  Aug. 
27,  to  DA.  Aug.  30.  nr  th«  Mv«iiif -ta-u 
bonn  during  wliirh  [lie  ilde-^UMB 
xhow,  In  A  Tcry  tiiarhed  niaiioer,  Tite 
fiteci  o(  lb»  Knkaioa  earibiiunhu 
iijion  tlie  iiiMAO*  of  water  In  ihe 
North  Paciflii  Oc»ari. 

It  In  inwrpJilDL-  lo  noUco  ihat  the 
im|>aet  ot  the  citrlhiinAkn  wm  kppftr- 
ct)tly  fctt  rartlrrr  tiad  In  a  )cr«al«r 
defim!  al  Ran  FrjtnciRCo  than  at  Ra- 
diak:  alllinugb  the  t»nuer  i*  1,4'3 
gcourapli Irnl  mlkt  mor«  illntant.  iu 
»  direct  lln<^.  from  Krokaloa. 

The  ubM-rvailonii  at  Flonoluln, 
wbi'K  the  17.  S.  cuiut  and  geodetic 
mrvcy  hai  a  tiHf-rPslttrrltig  tide* 
gauge.  Mir  expocird  lo  arrive  loortly. 
mnil  nill  help  to  throw  marc  llKkt  on 
tlii*  iritct«>llng  point. 

All  [bi>  «iigge»u  inquiry  into  Ibc 
li.illi  nblcli  th<-  LTcnl  UBTe  puruieil. 
Aci'otiliiii;  to  [iie  a»?epled  ibeorj  of 
Wartr-lraiif iiiJMloti  in  ili-cp  UKten, 
tb«  timu  is  aliiirtnit  in  list  inoBl  pro- 
found  deplhit.  and  MierFfore  tbBUiliil 
re^rsivr  ul  Ifoiioliilu  ii  looked  for 
with  greitt  iiilervsl.  Tln'rc  are  evi- 
dently seterd  patbiriys  llirotiub  the 
great  coogn'les  uf  l-Uads  n'TiVcuiKt 
of  Kr»kar«a,  and  Iwo  to  Ihe  uMitb 
of  Ai)«lr»ll»,  —  mi»  between  Aus- 
tralia kiid  New  Zealand,  Lbuiice 
thiiJDgb  tb«  Pw.-1Ii(':  and  th«  olJier 
cam  ot  Nrw  Zealand,  and  nurUmard 
thr-ngb  Ihe  PaciAc     IS**  apiH»lte 

II  It  had  been  pOMtble  la  malnUdu 
the  tide-gan^  xi  Uantlaji,  It  would 
bare  ■llordcd  vpry  nJnable  laforma- 
tlon  M  t«  Ibe  mo*t  probable  direc- 
tion taken  by  the  gT«at  earthquake- 
wave. 

The  dnlcK  upon  the  rcnonl*  are 
given  for  local  mpan  tnlar  liron, '  dvll 
Nccount'  at  each  triiailii:  Tli*  um- 
peratnrri  rreonlPil' ari>  n(  ihewnlcr 
St  the  lirae  Imtlonlcd.  The  g«o- 
graphical  potllloni  area*  follow*: >- 

SntMoa   .   .In-  n*0».«' ft.  long.  106*11' 

-  M.  uiiH.  ta>.  s. 

Satieillln     .    .  lit.  IT  At'    N..  InnR.  IT^W 

-  M.lWn..  MV.,  W. 
KHilaJt  ,    ,    .  IM.  a;*  W    N„  ludH.  IM*  W 

-  WA.  Olln.. »)«.  W. 

C.  O.  BoUTKLLtS, 

Amt.  in  ekarytaf  nfiee. 

D.  S,  C.andB.iuivir* 
Wiiiihlii(ton.  [*.C.,  Jnnii  10. 
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TUB  U.  S.  CENSUS  OFFICE. 

TtiEitB  is  a  jjopiilar  disposittoa  to  bcliltle  tbo 
impoi-l Alice  or  the  census,  and  lo  iindcii^stiuinte 
tlio  va]ite  of  fftuit  Im^  been  accomplished  under 
tlie  direclioii  of  (Jtii.  Walker,  wfaicb  will  pass 
away  when  the  luagiiitudc  of  the  difHcnUiea 
to  be  overcome,  and  tli«  tikill  dlsjilayi-d  iu 
handling  such  u  nitix*  of  figurt^s.  are  bettor 
undenttood  bv  thu  |iiibli<\  Six  volumes  ha>'« 
alnrmly  Ixti'n  issiiivi,  H*hi(,-h  hnve  oxcU«hI  tlio 
iidrniriitioii  and  <'nt.Iinxia»1>ic  njjproval  ur»tiili«> 
Itcinnn  on  boMi  sides  of  thr  Atlaultc.  It  is 
Muid  tb:il  thv  wbolc  niitnbor  of  volumes  will  be 
nearly  twenty,  of  nhich  BOice  arc  now  in  type, 
others  n;a<ly  for  the  coni|>ositor,  and  of  a  part 
the  mannseripl  copy  is  not  yet  fiiUy  prepared. 
The  entire  series  will  constitute  an  encyclo- 
paedia of  information,  not  only  as  to  the  i}0|>ii- 
lation  of  the  United  ,States  and  its  ooinjiosition 
and  growth,  but  aa  to  the  finanelal  ami  oihtT 
iitMiunien  of  tin-  country,  and  tin-  liunlenH  t«  }iis 
lH>riii-  by  tho  American  pi-uple.  atxi  will  be  of 
ttic  greate--'t  biitlurical  value.  As  an  ndvertisv- 
incnt  of  the  tmtional  wciiltli,  and  of  the  rapidity 
with  which  this  conntn,-  is  assuming  a  foremost 
position  among  the  nations  of  the  earth,  tlic 
tenth  censna  is  worth  many  timea  its  cost :  aod 
we  are  not  claiming  too  miicb  for  it  wben  we 
venture  tho  assertion  thai  no  statistical  work 
of  equal  extent  and  merit  has  ever  been  ex€> 
cuted  by  any  nation. 

The  uupoptilarity  of  the  oensus  :i)ipeanf  lo 
bedne.  partly  lo  it.-*  baring  ^xceeiU^d  in  i-ust 
the  original  t:»limat^-,  and  ]>arlly  to  thv  delity 
in  ib<;  piibli<'uiioii  of  the  re)<iilts.  lint  it  is  n(>I 
anrpriiing  that  Con^reKs  was  unable  to  foresee 
tti«  actual  amoiiMl  of  evjicnsc  involved  in  so 
dnborutv  and  exhaustive  an  inquirj- ;  and  the 
delay  in  piibiicntion  is  owing  to  insufficient 
nppro|iriation>^  from  time  to  time,  and  the  too 
rapid  reduction  of  ihe  force  engaged,  which  bna 
unduly  prolonged  the  examination  and  tabula- 
tion of  the  returns.  It  is  jirobabb!.  aUo,  that 
the  failure  to  a»k  and  ohldn  niillicient  ap|>ro- 
prlattonn  baa  rurlaiU-d  \lu:  piv>jH>rlions  of  tlic 
work,  and  Idl  lo  tht^  umisKion  of  information 
wbidi  was  in  fail  gutbcrcd,  and  might  have 
bwn  given  lo  the  world. 

Ri-.illy  it  is  more  than  doubtflil  whether  tbe 
metbotis  adopted  for  taking  the  census  <lo  not 
need  to  be  thoroughly  revised,  and  new  methods 
adopted.  It  must  l>e  a  serious  loss  to  the 
go^-^mment  to  do  as  Jt  does,  —  to  disband  llie 
force  trained  for  this  spedal  undertaking,  and 
scatter  it.  once  in  ten  yeai-s,  and  then  re- 
organize it  with  unskilled  ami  ini'X|H'rieni.x^d 
clerks,  who  re^julre  lo  be  educated  at  grcal 


expense  before  tlicy  undcniiand  what  it  la  that 
they  are  employed  to  do.  No  oUier  a<At-aXHie 
nndeitaking  is  carried  on  in  Uii«  way.  We 
assnine  tiiat  the  purely  clerical  i>ortioii  of  tie 
work  may  be  done  by  uutrained  clerks,  if  Uiey 
are  directed  by  skilled  and  competent  cinefs 
of  division,  juat  aa  raw  reeruita  may  be  of 
service  in  war.  when  drilled  and  commanded 
by  veterans.  But  It  would  seem  that  tbe  ofQce 
of  comuilMloner  or  anjierintendent  of  oenaiu 
ought  to  be  nia<le  a  |M>nnan«nt  one,  aud  wot^ 
enough  assigned  lo  thU  bureau  to  employ  a 
permanent  slairorustsUtanla  ctt)>iiblo  of  giviiw 
impulse  and  direction  lo  the  targel.v  aiigroentvd 
number  of  clerk»^  requireil  when  Itic  decennial 
enumeration  of  the  population  is  nuute.  Then 
are  many  varieties  of  social  statistics  which 
U  would  be  desirable  to  collect  and  publtab 
annually:  and  it  ia  not  essential  Uiat  all  the 
s|ii-cial  aud  occasional  Investigations  which  are 
of  iiatioual  importancd  should  be  made  at  tbe 
same  moment  of  time.  Why  might  not  the 
jiopulation  be  enurnvraled  in  one  year,  uwl 
the  agricultural  slatislirs  obiaine<l  in  anoUier. 
and  so  on  ?  Then,  too,  it  is  <lillieull  to  conceive 
how  a  census  can  pro|)crly  be  mmle  without 
reference  to  documents,  state  and  muiiiei|>al. 
which  should  be  iwrmaneniiy  i>rewr*-ed  in  a 
special  llbrarj-  under  the  control  of  tbe  crfflce, 
with  a  librarian  charged  with  the  duty  of  keqi- 
ing  It  up.  and  thoroughly  acquainted  with  Ita 
eontenta  and  arrangement:  which  iinidlea  a 
perniuiK-nt  eensuo  bureau.  Llata  of  com- 
sjiondents  are  also  nvinialie,  whicli  should  be 
constantly  rx'vised  ami  corivelod.  Thi-  a<ldt* 
(ional  cxiwnsc  of  a  permanent  force,  wbidi 
iieeil  not  be  I.ii^e.  would  be  far  less  than  the 
waste  of  money  oeeasioiM^I  by  tbe  want  of 
tliorougb  preparation  for  taking  the  census  oo 
the  present  plan,  and  the  mistakes  and  mis- 
directcil  energy  of  a  clerical  force  destitute  of 
ticieuliBc  knowledge  or  skill,  uuaniuainted  with 
each  other,  and  unorganized  for  eifeetiv  e  work. 
Theri'!  mu»t  also  be  Im|>rov6il  modes  of  ml- 
leeting  and  digeating  information  whidi  are 
prricTioable.  I'he  proccsx  of  latlying  rciiulU 
by  hand,  so  painful  and  alow,  which  is  at 
present  in  vogue,  must  give  way  to  souk-  other 
process,  involving  loss  mental  an<)  manual  labor. 
and  increased  accuracy'.  Too  many  clerks  and 
too  much  time  are  required  to  meet  the  wants 
of  an  active  and  impatient  people  like  oors. 
We  do  not  appreciaie  information  which  is  not 
recent  aud  fiivali.  Tliere  must  be  some  way 
devised  of  iitilixlng  steam  or  electricity  In  the 
tabulation  of  resutla.  If  tJiia  can  be  tto^oal- 
]iliahed,  then  instead  of  wailing  aeveral  ye.ire 
for  the  pnblisbol  census,  as  we  now  have  to  do. 


I 


JirWK  27,  ISftLI 


SCIENCE. 


179 


I 


w«  might  hope  to  have  )l  on  the  shelves  of  our 
llbrarbs  in  sis  inouihfl,  or  a  ^ear  at  roost,  alter 
it  in  lukoii. 

Tbcso  remark*  uu-  nimlo  iiuroly  in  Lhit  iiitcreitt 
»f  »(!i<;iiL-c.  Scieiitilii;  iiivi-xtt^iitiKii  di-aEit.  liml, 
with  till-  clcinrnUiry  Kiili»tAncrj>  of  which  miuocs 
»ri?  eotnpoecd,  ibpii  with  liic  forces  which  ore 
nt  work  to  combine  th«m  ioto  composiur  forms, 
aod  Suslly  with  the  rel!ilioD§  and  principles 
which  charai:teriee  ami  ooDtroI  organisms. 
Human  society  b  an  oq^nism.  for  the  right 
apprehensloo  of  which  it  is  as  esseutjal  to  ac- 
cumulate facts,  and  liy  means  of  comparEaoa 
and  analyais  to  (leduc-e  the  laws  which  govern 
noiiial  piicnotnuna,  ns  it  it  In  follow  the  same 
ni<;t,hwl  of  study  ia  uity  oltivr  hranch  of  atuoiice. 
'I'lie  [Kilitiwil  and  cwinnifixrial  Ix^aringg  of  the 
citu^ns  w«  do  not  liisciiss;  but  it  i«  cvidtTiil 
ttinl  the  censu§  of  llii-  ]>opiita^on  and  matcriml 
resources  of  thia  country  has  for  us  a  special 
si  ;;^ni  Seance,  in  view  of  our  rep  rose  nlativo  form 
of  government  and  of  the  un  precede  iit*d  growth 
of  the  American  people.  To  these  considera- 
tions may  be  added  another ;  naniety.  that  do 
oihi'i'  nation  bft.t  sneli  a  heterogeneous  popula- 
tion, and  thci'i-forc  hui^i  need  of  it«lf-intraspeo- 
tion,  in  order  to  rotnprelK-nd  its  true  ini]UiGJty, 
limitations,  and  dwtliny.  The  political  and 
financial  needs  of  the  counLiy  minister  to 
science,  and  promote  scicotiDc  rescarcli  in  tliii 
particular  direction.  All  that  sciciitilii-  men 
insist  uiM>n  is.  that  tbc  inve-3 ligation  shall  Iw  in 
competent  hands,  and  conducted  according  to 
the  principles  and  methods  which  have  done 
so  nnich  for  scleooe  lu  general.  A  census 
hiin-uii,  wiw-ly  constltated.  might,  with  resjuct 
tonodal science,  occupy n  i-eUtiou.  and  pcrfonn 
a  work,  siniiliir  to  that  of  the  Smithsonian 
institution  in  tlie  domain  of  the  natural  and 
physical  sciences. 
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BEAD  WATHftS  OF  TIIK  AT.VA  OR  COP- 
PER  RIVER.* 

Vkhv  little  hait  iHieii  known  of  this  river, 
which  enters  the  I'iK-ilic  in  about  latitude  60° 
north,  longitude  11.V  west.  Sitvi-ral  |irott|>ecl- 
on  were  left  there  loioakn  explorations  liist 
year,  and  will  be  called  for  this  summer.  The 
Ah>tena  or  Atnah  Tinneh  Indi.^ni:  reside  on  it^ 
banks,  and  fhim  its  bed  have  been  taken  nu- 
werons  pieces  of  native  copper  resembling  that 
of  the  Lake  Superior  region.  The  Wnmgell 
VoicJino  is  sitimied  near  it.  alwut  a  bua<^d 
miles  (Vom  it»  montli. 

In  crossing  the  Chilkal  portage  fkx>m  the  head 

■  CoiDinunlfitUKl  liy  aiiltiurllj  of  ihr  ■upifilnlKndi^  of  Uir 
V.  S.  «uui  ud  foAialt  tanrf. 


of  Lyiiu  Canal  to  the  head  waters  of  th«  Lewis 
brancJi  of  the  Yukon,  the  bead  waters  of  anotber 
stream,  called  the  Aliaek  Ittver.  ai«  crossed. 
The  nnlivvbt  nllcg<!  that  this  stream  falls  Into  the 
s^ji;  and  on  Tebienkoff*!'  cliartu  the  mouih  of 
the  Attsek  Kiver  is  placet  on  the  o<-ean-eoasl 
just  north-west  from  Motint  l-"airwi;*ther,  in  the 
bed  of  the  Grand  I'l.iteau  Glacier.  Thvobserva- 
tions  of  the  V.  S.  coast-survey  parly,  tinder  my 
charge,  iu  1874  sbowed  Ihnt  no  river  from  the 
interior  oouki  ent«r  Ihe  I'acific  between  Capo 
Sponocr  and  Yakutat  Bay ;  all  the  depressions 
of  the  St.  Elias  Alps  being  Blled  with  glaciers. 
In  n'(x-nt  charts  the  Altsek  has  tlierefore  been 
connected  by  a  <)oUed  line  with  the  White 
River,  one  of  tbc  brauehes  of  tlie  Yukon.  I 
have  for  some  lime  suspected  that  the  Altsek 
was  the  head  of  tbc  Copper  or  Atna  Kiver.  I>ut 
until  lately  have  had  no  evidence  snlliciently 
weighty  (o  make  it  desirrtblo  to  alter  the  charts. 
A  recent  letter  from  Dr.  Arthur  Kratise  states 
that  his  Indian  guides  told  him  that  they  bad 
ilMCeDdctl  the  Altsek  to  salt  water,  where  tliere 
was  a  small  village  of  Tlinkit  Indians.  This 
innke*  it  <wrtain  that  the  .\itsek  and  Alua  rivers 
aiv  cotitinnouM  :  for  the  Chillihaat  village  at  ihe 
moutli  of  Uie  Atnik  is  the  oiilj'  one  answering 
to  the  situation,  and  the  w<^sternmosl  of  all 
the  Tlinkit  villages,  being  separated  from  mo«t 
af  the  others  by  a  wide  stretch  of  unoocupied 
coast. 

This  determination  is  of  mticb  impoftancc. 
It  determines  the  Atna  Kiver  to  be  over  four 
hundred  miles  in  lengUi.  and  the  longest  river 
fulling  Into  the  Paciflc  between  the  Fraser  in 
Hritish  Columbia  and  the  Aliaskan  peninsula. 
Tlie  opptirtunity  for  a  most  interesting  explo- 
i-alion  is  ben.!  evident.  The  explorer  need  only 
take  a  couple  of  good  canoes  or  portable  boats 
Up  the  Chilkat  Stiver,  and  acro^  Ilie  (lortage  to 
the  Altsek,  and  Flout  down  ttie  latter.  Williin 
scouple  of  <lays  of  tlie  nioiilh  oC  the  Aluu  U  tbe 
trading-post  of  Korl  ('imstuntine  nt  Port  I'-tchcs, 
commonly  known  as  Nnclifk,  where  siipphes 
could  be  had  and  arrangemenU  made  for  the 
trading  company's  veAcI  to  convey  the  party 
to  .St.  Paul.  Katliak  Island.  wlien«?  transpor- 
tation to  San  Francisco  could  i}e  hnd  without 
difficulty,  at  some  time  during  the  autumn. 

Wm.   H.   DiLL. 


TUB  ETOWAH   MOUSDS. 

In  Scienet  of  April  1 1  ts  an  article  by  Mr. 
\V.  11.  Ilulmes,  on  certain  engi-nved  sfaclls  and 
(Igured  ]>late»  of  copper  found  in  southern 
mounds.  As  some  of  the  most  interesting  of 
these  articles  were  obtaiucA  ^wiww  «rwf,  <A  sx*. 
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inouniU  rurniiiis  tliu  cckbrai«d  Klotvali  ^oup 
np»r  ('HrtL'ntvilte.  Gn..  n  dvavripUoii  of  llic 
rorin.  Ktriictiiru,  anil  cuiitentu  of  llii^  liiinuluii 
may  he  of  inU'rt^st  to  IIiom;  wlio  bav«  letul  Mr. 
llolrupx's  article. 

Ae  ihia  group  bus  been  ixrpcatcflly  (le«cribo<I 
and  figured  (sec  ilones's  ■  Aiiti(|uilii?«  of  the 
eoathem  Indinus.'  chap,  vi,,  pi.  i. :  and  an 
artide  by  ('ol.  Whittleaey  in  Uie  ■  Smitheonian 
report'  for  18x0,  p.  6i4'),  it  will  be  uDn«oeB- 
sary  for  me  to  a<ld  more  Id  this  regard  than  to 
forrwt  one  or  tvfo  errors. 

The  diincDMionK  of  the  large  inouod  tnarkcd 
A  in  the  fijpirr  nllud«d  to,  us  lucerlained  by 
the  Hssislniitn  of  ihc  Btirtriiii  of  ethnology,  arc 
aa  follows  :  the  gliiiit  height  ulong  Ibp  Dtvcpcnl 
slope,  which  1  found  by  pi-reonal  cxamiiialioD 
to  be  just  about  45°,  is  cighty>Qv<c  feet,  gii'ing 
a  perpeDdicular  height  of  sixty-one  feet ;  the 
longer  diameter  of  the  level  top  a  huodrcti 
aDd  aeventy-fivo  feel,  aod  the  shorter  a  hun- 
dred   ami    seventy,  giving  an  area  of  about 


llie  orijiiunl  surriuf  of  the  gix)ui>d.  sixteen  frrt-l 
The  form  ix  more  nearly  that  of  a  truncatHJ 
cone  Uiiiti  represented  in  the  flgure:^  alladed  to.} 
The  construction  was  found ,  by  very  UioroiighJ 
ncavation,  to  be  as  follows:    the  entire 
rounding  slo|>e  (No.   I,  Sg.  1)   wa»  of  hi 
tough,  red  clay,  which  cottld  not  hove  Ixten  oh^J 
tained  nearer  than  half  n  mile  ;  llu-  (-ylitKlriaiir 
core,  sixty  feet  In  diameter,  aiul  ex  lending  do«-af 
to  the  oHgiual  iiurfa<w  of  (la*  ground,  was  com- 
po«>t.'d  of  three  horiicoiilal  layvr?;,  —  tlie  bottom 
layer  (Xo.  I),  ten  feet  ihick.  of  rich,  dark,  and 
rather  lootie  toam  ;  the  next  (No.  2).  four  feet 
Uiiek.  of  hanl.  henten  (or  tramped)  clay,  mj 
tough  and  hard  that  it  was  ditHcuIt  to  pej>e> 
trate  it  even  with  a  pick  :  and  the  tipprnno^ 
(No.  »),  of  sand  and  surface  soil  between  otic 
and  two  feet  thick.     A  trench  wsh  dug  IVobi 
opposite  sides  to  the  central  core  :  nod,  irbra 
the  arrangement  wus  ascertained,  this  ceotnl 
portion  was  carefhily  exploreil  to  tfa«  origEnsI 
surface  of  the  ground. 
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seven-tenths  of  an  nerc:  the  length  of  the 
roadway  which  winds  up  the  southern  slope  is 
two  hundred  and  one  feet,  and  the  width  sixty- 
one  feet.  This  roadway  is  described,  in  all  the 
rsjiorUi  I  have  seen,  as  reaching  the  summit 
ktvcl.  Tblti  is  a  mistake :  as  It  stops  short  of 
the  loj)  by  Oiirty  foet  slant  height,  or  twenty 
feet  |>erpendieular  height.  1  t-Mn  also  stale 
conHdeotly  that  it  n<rvi-r  ri-.-iehinl  any  farther 
up.  as  is  npiuirent  from  a  mere  glance  nt  th« 
plan  of  const  ruction.  The  rcin.-tinder  of  t!ic 
asoent,  which  is  quite  stcop.  was  probably  made 
by  steps  or  laddero. 

The  mound  in  which  the  articles  mentioned 
wi-re  found  by  Mr,  Kogan.  who  excavated  it 
on  bdialf  of  the  bureau,  and  a  vertical  section 
ofwhieli  ia  given  in  flg.  1.  is  the  smallest  of 
the  three,  and  the  one  marked  C  in  -lonea's 
plate,  and  also  in  Col.  Whittlesey's  fig.  2, 
The  measurement*,  as  aacertaioed  by  Sir. 
Rogan,  ar4^  an  follows;  average  diameter  at 
the  base,  n  hundred  and  twenty  feet ;  diam- 
eter of  the  level  top.  sixty  feet ;  livigtit  alKive 


Nothing  was  found  in  the  layer  of  day  (No. 
2),  except  a  nide  clay  pipe,  mnue  omali  shell 
beads,  a  piece  of  mica,  and  a  diunkee  stone. 
The  burlaU  were  all  in  the  lower  layer  (No, 
I),  of  dark,  rich  loam,  and  ehielly  in  atone 
elst!i  or  coffins  of  the  unual  tKis-»hape,  formed 
of  stone  slabs,  aix!  iliiitril>iite<t  horizontally,  a* 
shown  in  flg.  l',  whleh  is  a  pl.in  of  thin  lower 
bed. 

From  Mr.  Itogun's  Reld-nolcs  I  quote  tbe 
following  description  of  these  graves,  mode  at 
burial,  »lc. :  — 

Grave  a,  fig.  S.  —A  alone  wpulehrB  two  (CM 
111(1  A  liatf  vride.  uli;bt  foct  laDg,  and  two  feet  ilarp, 
foriLiF-l  by  placlTig  steatite  lUbs  oa  tAgt  at  the  Uilw 
aud  cuds.  Bti<l  ollierc  acroM  the  top.  Ths  bMi«a 
coiisi'icd  simply  of  eartb  hardened  bjr  flm.  It  can- 
taiiied  the  n.-uiaiQB  of  a  tiiifite  skeleton,  lyin^  oo  !(■ 
tMch,  with  ilie  bead  es«L  The  fraxae  was  b«tr;,  ud 
■bi>ui  levtii  feet  (on^  The  bead  was  rasUnK  ua  a 
thin  c(>i>p«r  plate,  oniaineiiied  with  llgnrt-a  of  acune 
kind;  but  Itir  htiul  wat  (rallied  aad  tbo  pUte  in- 
jiiied  by  tiillrii  -lab*.  Under  ibe  eoppor  were  Uit 
remains  of  a  ikiti  of  soine  kind :  anJ  undo'  Uii*. 
eoarse  matting.  probaM?  of  aplUnue.    The  skin  and 
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miitlinx  >viire  both  so  rallen  ibat  I  coolil  only  weure 
tiicm  ill  frasuiPiii*.  Ai  ihe  l«ft  of  the  teet  wen  t<ro 
clay  vi>s>eb,  — uii«awAti>r-l>ottlc,  iLiiilllieolbvra  v«ry 
•mall  viMe.  On  ibe  rjj^tit  of  ili«  Tcet  werv  tonis  mni)- 
mI  and  tea  Bb«ll8:  mqiI  1ram(HllAl«ly  iinil«r  lb«  f«<t 
Iwo  ponch-ebetl*,  I'yriitapffrven>i>,pariiii1lTllll«i]  wlUi 
amall  obeli  beado.  Around  •nu-h  aiiklc  was  a  Mniid 
of  (iinllar  bead*.  Tli*  twiin-s  aiiU  most  of  the  ibelli 
were  BO  tar  il«coinpo««il  IhaC  thnv  r»u)il  ndt  he  Mved. 

QnT4  b.  — A  atoll"  Mipiilchn  (our  fivl  .iml  a  ciuar- 
ler  lonXi  two  feet  ivliln,  and  a  foot  anil  a  half  il««p, 
diCfertiij  from  a  only  In  alir  and  tiM:  fact  tbM  lb» 
botum  1*3*  cnntnid  with  itonc  ulab*.  The  tkeleMn 
waa  extended  on  the  back,  Itciit  niut.  On  i.bv  fi>re- 
heail  waanthlii  plale  ol  poppiir.  ihp  onlyarllclefouiiil. 

Grsve  '.  —  A  »ioiic  icpulchrt  Ihtcc  (cet  und  a  bHif 
loii^,  a  foot  and  a  tbird  wtde,  and  a  foot  and  a  balf 
deep:  ihi<  iKitiom  being  fonned  of  biitnt 
eariti.  Although  cKeiidlug  tnH  and 
we»t.  as  *hown  in  Qg.  2,  ibc  bones  Iiad 
lirobalily  been  iiHerted  wiltiout  ri-j;ard 
Ui  order,  and  dincuntiecled ;  Ihe  tiead 
being  found  in  Uic  nortli-eaai  (bonier 
wllh  luce,  lu  Lh<^  wall.  an<l  Ilie  reinnln- 
liig  portion  uf  ili«  tkeleloiL  hi  a  t'nmiie- 
Ciiou*  heap.  Vet  there  is  no  indicalinn 
of  dinurbanee  after  burial,  ax  Ibe  eoDlii 
was  Intact.  Bvlweenautue  of  the  bonee 
I  found  u  tliiii  |iUte  of  cuiiper  that  bad 
been  formed  by  nnltliiu:  and  rlvi-tltiji  to- 
mtbcr  imaller  wet.loris.  Some  of  the 
bones  (uiiud  ill  tlii»  crave  wnrc  uivrd. 

Grnve  d.  —  A  (niall  aeptilnbrr'.  a  tool 
alid  n  balf  »lil»r*  by  a  tool  deep,  ('on- 
lalncd  tbe  remain*  of  an  Infnnl.  alio  a 
few  luudl  shell  liead*.  Tbe  slab*  form- 
ing the  aide*  and  bottom  of  Ihi*  Knt>'o 
bore  very  distinct  marks  of  fire. 

Gravr<  e. — !>lmply  a  bcnditoiK?  and 
footbtoiie,  wllh  the  ikdrlon  of  ■  very 
tniall  child  between  ibeni:.  bead  easi. 
On  the  wrl"i*  were  >onw  rery  small  mb«ll 
beads.  The  earth  on  the  nortli  aud 
•outli  sides  had  been  hardcneil  in  order 
(0  form  the  walls. 

Gr*v«  /.  —  Stone  Bepulehr«  all  feel 
l9n^,  Ihrac  fcel  wid<.-.  and  a  foul  and  a 
thlni  dMp.  with  stone  In  Ibe  bulloul, 
Sheleioa  with  the  bead  norlb.  There 
was  a  tot  of  eopF'^f  about  the  bead, 
wblch,  topeilicr  wiib  Oi»  ibelelon.  was 
mspjMd  In  a  skin.  The  lien/l  r**led  nii  m  l.tnte  eoneh- 
^MlT  (Pynilii  tienerita),  and  Ibla  on  tbi-  renialn*  of  a 
coanc  mat.  Slietl  beiuU  wcm  fonnd  around  the  neck, 
each  wrist,  and  ankle.  Un  tlio  rlgbt  wu  a  aniall  cup, 
Mid  on  Ihe  breast au onsravcd ahell.  Tbc  eopperhad 
pKMnvd  a  portion  of  the  hair,  whieh  I  saved;  pur- 
tlona  ol  the  Bklii  and  matting  were  also  secured. 

Immediately  under  b  wa*  anolhcir  alone  grave  "r 
colBn.  ibrvefeel  long,  a  tootandahalf  vlde^uid  deep, 
eitendinc;  iiurlh  and  soulli.  The  head  of  tbe  skele- 
ton was  loward  the  north,  bul  Ihe  feet  were  doubled 
back  under  the  frame  hi  order  lo  :;et  ll  in  Ibe  allottad 
■pa<T.  The  only  thiniji  foun-i  wiib  this  skeleton 
were  some  ijeaiU  around  ihe  netk. 

-It  a  the  r*iin"ms  of  a  child  were  found,  without 
any  slunesitlmnt  them.  Some  shell  beads  wer«  around 
Uie  neck  and  wrlnt.  and  an  engraved  ibell  uti  the  braasL 

Gmve  A.  —  A  stoiM  sepulchre  a  foot  and  n  half 
•qnan  and  a  toot  deep,  «(oti«  Blabs  on  ih»  four  i-ldM 
and  top,  but  the  bottom  evntlstlne  Blmply  ol  earth 
b^knleii^d  by  Are.  This  eonlKined  only  a  tiuca  of 
bone',  and  prv*eiil«d   indjcatlona  of  M  l«aal  partial 


croQutloa;  asallaroand  thesUbB,  outaideaud  Inside, 
WKS  a  Bolld  maia  ol  charcoal,  and  tbe  earth  wm 
burned  to  Ibe  d«plb  of  a  foot. 

OraT«  i.  —  A  Btoae  Beputebre  four  feet  and  h  bHif 
long,  a  fool  and  a  bait  wide  and  deep,  bottuni  earlh. 
contained  tbe  reniatu»  of  a  skeleton  i-eslluii:  on  tli« 
back,  bead  north,  and  feet  doubled  back  ao  at  lo 
eome  wllblu  the  cotlin.  On  the  breast  wa>  n  thin 
plate  of  copper,  live  iucliea  »nu«re,  wllh  a  hole  through 
the  eejitre.  Around  the  wrists  were  hPS'U,  and  about 
ihu  a«clc  rather  more  than  a  'iiiart  of  the  unuie. 

At  ^  were  tbe  rtimalnn  of  a  small  child,  without 
stone  »urrouiidintr> ;  undnr  ibc  head  wm  a  piece  of 
copper,  and  about  toe  neck  and  wrist*  sboll  beada. 

77i«M  graves  were  not  on  th?  wmo  lofcl:  tho  too 
of  some  being  biUiwott«th<;lnwUi«  clay  b«d<Ko.  a  j, 
while  otlien  were  from  Iwo  to  three  f»ot  lower. 


Km.  3. 

All  the  urtiflea  alluded  lo  aa  obtained  in  tbis 
mound  wcic  forirnnliKl  at  oitoc  to  tlie  Bureau 
of  othnologj'.  uikI  are  now  in  tbe  Xiilioiial  inu- 
Beum.  I'Jxninitiing  them  hoiii«wIuiI  earvfullj 
since  tht'ir  tvct-ption,  I  find  tliistt:  are  really 
more  copper  pistes  among  Ihcm  than  Mr. 
iU>gan  aiippostAl :  the  number  anil  description 
U-iiig  as  fotlows :  — 

1.  A  human  tigurn  with  wing^,  ropn'M^Dtcd 
in  fig.  &  of  Mr.  Ilolmc&'e  p»[}cr.  and  lepoatcd 
in  our  fig.  3.  This  is  thirteen  ioelios  long  and 
ni  tie  inches  wide.  A  portion  of  the  lower  part, 
a»  shown  by  the  flgure,  is  wanting,  probably 
some  three  or  Tour  inolies.  There  is  a  break 
across  the  middle,  but  not  sufficient  to  intcr- 
ferc  with  tru<;iii]i  uut  tbe  design.  A  crovn- 
pieeo  to  the  hfiid  ornament  is  ».W>  ^'tKJijojii- 
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8.  Also  a  fauniftn  li^ire,  etiown  in  our  Hg.  4. 
Lenytb,  eLztcen  Intlieii;  nidtii,  m>tvii  inclies 
ukd  a  bair. 


3.  Figure  of  a  bird,  vcrjr  similar  to  Uinl  rcp- 
ruiient^d  ill  fig-  C  of  Mr.  Holmes's  paper,  hut 
ooiuiilcrably  larger,  and  varring  sliglitlj*  in  de- 
tails. This  is  impcrrect.  as  part  of  the  h<-a<], 
and  tlie  out«r  margin  of  the  wings,  are  wanting. 
Lei^^tli,  tUirte«n  inches  and  a  lialf;  Width, 
seven  Incliea  and  a  half.  Tliis  plate  shows 
indubitalilueddeiice  of  having  been  formed  of 
smnller  pi«,i«  welded  togethei',  as  the  over- 
lappiug  poTtioiia  can  be  vasUy  traeed.  It  has 
also  andergooe  repairs :  a  fracture  comroeiici  ug 
on  the  left  margin,  aixl  ninmiig  Irregularly  hitlf- 
wav  across  the  liody,  hii.t  bt-vn  meniU-d  by  pln- 
clng  a  atrip  of  cop|«T  along  it  on  tlie  under 
nd«,  and  riveting  it  to  ttic  main  plutc  ;  a  small 
pivc«  has  also  been  riveted  to  (he  head,  and  the 
hnad  to  the  body ;  several  olbcr  picve*  arv  iit- 
tacbed  !n  the  same  nay.  TIh-  rivets  artt  atnall, 
sn^  the  work  neatly  done. 

4.  An  ornament  or  badge  of  some  kind, 
shown  in  fig.  5.  The  two  erescent- shaped 
pieces  arc  entirely  jtlain.  except  some  alightly 
impressed  linoit  on  the  |)ortion  connecting  them 
with  the  <v)itral  .tteui.  This  c«nlnil  stem, 
thtoughont  it*  cntiiv  li-iigtii  and  to  tbc  wldUi  of 
six* tenths  of  an  inch.  U  raised.  aii«lcrosN-atri|>s 
plaocd  at  various  (xiinli  along  ttio  tiiidt-r  itide. 
ft>r  the  purpose  of  in*<-ning  ii  Htrip  of  lione  ;  a 


part  of  wbldi  yet  remaiua  in  )l,  and  U  ae«a  In 
the  ligurc  at.  tlii.-  break  iniiuedist4-ly  l>el(iw  thi* 
point,  wlierv  llie  obltqiiv  Ktri]i«  uh'<*1.  Ttic  nwnt 
im[)or1ant  anil  tnt^'rcsling  faK  pn'.ictitii)  by  ihi* 
specimen  is  the  imtubilsMe  i-vidi-m.-^-  it  fur- 
nishes that  the  workman  who  foriRcd  it  toade 
use  of  metallic  tools,  as  the  cutting  in  this  ease 
could  not  possibly  have  been  done  wlUi  any 
thing  except  a  roelallic  implement.  A  uiitglr 
glance  at  it  ts  SUlDdent  to  satlart'  any  one  uf  Itn' 
tnith  of  tbls  assertion.  Ltrngth  of  the  stem, 
nine  inches  :  width  aenKm  tlH-  crvscftils,  seven 
incbca  and  a  half. 


Fm>.  t. 

5.  Part  of  an  oniament  siinibir  lo  No,  4. 
TIm-m-  j>1i)U-h,  esiweially  No.  4,  a[t|)car  to  h« 
enlai^ml  [latterns  of  that  seen  behind  the  Imd 
of  Kg.  3. 
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6.  An  ornameDt  or  badge,  shown  in  fig.  6, 
which  Mr.  R(^an,  when  he  found  it  under  the 
head  of  the  skeleton  in  grave  a,  was  inclined  to 


Tie.  E. 

consider  a  crown.  It  is  imperfect,  a  narrow 
strip  across  the  middle  and  a  portion  of  the  tip 
being  missing.  As  shown  in  the  figure,  it 
measures  around  the  outer  border  nineteen 
inches  and  across  the  broad  end  three  inches 
and  a  half.  The  six  holes  at  the  larger  end,  in 
which  the  remains  of  strings  can  be  detected, 
indicate  that  it  was,  when  in  use,  attached  to 
some  portion  of  the  dress,  or  fastened  on  a  staff. 


Flo.  B. 


7.  A  fragment  ftom  the  lai^er  end  of  a 
piece  similar  to  the  preceding.  Attached  to 
this  is  a  piece  of  cloth. 

In  addition  to  the  foregoing,  there  are  a  num- 
ber of  small  fragments,  probably  broken  from 


these  plates ;  but  so  far  I  have  been  unable  to 
fit  them  to  their  proper  places. 

An  examination  of  what  Mr.  Rogan  calls  a 
skin  shows  beyond  question  that  it  is  animal 
matter.  The  matting  he  speaks  of  appears  to 
be  made  of  split  canes. 


Fia.  >. 

The  shell  represented  in  Mr.  Holmes's  fig.  3, 
reproduced  in  our  fig.  7,  is  the  one  obtained  in 
grave  g.  The  one  shown  in  Mr.  Holmes's  fig. 
4,  reproduced  in  our  fig.  8,  is  that  found  in 
grave  /. 

I  shall  not  attempt  at  present  to  speculate 
upon  these  singular  specimens  of  art,  further 
than  to  call  attention  to  one  or  two  facts  which 
appear  to  bear  upon  their  age  and  distribution. 

First,  We  notice  the  fact  alluded  to  by  Mr. 
Holmes,  which  is  apparent  to  eveiy  one  who 
inspects  his  accurately  drawn  figures,  that,  "  In 
all  their  leading  features,  the  designs  them- 
selves are  suggestive  of  Mexican  or  Central- 
American  work."  Yet  a  close  inspection 
brings  to  light  one  or  two  features  which  are 
anomalies  in    Mexican  or  Central-American 


Fie.  8. 


designs;  as,  for  example,  in  figs.  3  and  4, 
where  the  wings  are  represented  as  rising  from 
the  back  of  the  akoyldera, — a  fact  alluded  toby- 
Mr.  Holmes.  Although  we  can  find  numerous 
figures  of  winged  individuals  in  M.e.'^'i*^  ^"^ 


CE. 
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alguM  (the}'  niv  unknown  in  Central-American } , 
iliej-  nlway«  carry  with  them  the  idea  that  the 
[ndividiial  U  partly  or  oomjik'tcly  <M>thed  ii.  the 


fm.  •, 

Mn  oftke  bird.  This  iit  pnrtiully  (■:im(.'<l  out 
in  our  copper  plate,  m  nc  »cc  by  tht?  I>iri)-liill 
over  the  haul ;  the  eye  being  thai  of  the  hiixi, 
aad  uot  of  the  laau.  Uut  whon  wo  come  to  the 
wlngit,  we  at  onoc  ecc  that  the  artist  bad  in  miiKl 
tl>e  anftl  ^figure  witti  wiuga  ari^tng  fVom  the 
back  oftht  Mkoutder;  — an  idea  wholly  foreign 
t«>  Mi-xicso  art. 

(  Another  fact  worthy  of  note,  in  regard  to 
tbe*r  (wo  plates,  is  tfaat  thvrv  ia  a  combiuation 
of  Central- American  and  Mexican  deslgna  :  the 
graccftit  liiobs.  and  the  ornaiuenl-t  of  the  anus. 


rn.  M. 


legs,  walat,  and  lop  of  llic  hitui.  arc  Central 
American;  and  Uio  retti,  with  the  exception. 
pOMibly.  of  what  ix  carried  in  the  right  hand, 
Mexican . 


That  tiiese  plates  are  not  the  work  of  the  Indi- 
ana found  inhabiting  the  Bonthem  section*  of 
the  I'nitcd  Stat«!t,  or  of  their  direct  aoce»tor«. 
I  fn-cly  (?<>ni'«de.  That  they  wore  not  made 
hyan  aboriginal  arti«an  of  ('eulral  America  oi 
Mexico  of  anto-Cohiinbian  tiniea.  I  tbink  ia 
ovideut.  if  not  from  the  d<'«ign.'«  tlu-rn»elvea, 
from  the  indispatable  imdcnc«^  tlint  Uie  work 
was  done  with  bard  metallic  IooIk. 

Second.  Plates  like  those  of  thi«  coUcctiOD 
liare  only  l>e«n  found,  ao  far  as  I  can  a»cer* 
lain,  in  norlticrn  Georgia  and  northern  and 
Koulbern  llltnoia.  The  bird  Bgure  represented 
in  fig.  'J  was  otitninci  hy  Iklajor  Powell,  tlie 


Ft*.  It. 

director  of  tJic  U.  S.  geological  lurrey,  fhrom  a 
mound  near  IVoria,  lit.  Another  n&sobtained 
in  Jackson  county,  HI.,  hy  Mr.  Thing,  while 
engaged  by  the  Iturcau  of  ethnolo^'.  from 
uii  urtlinary  stone  grave.  From  onoUior  sirni* 
lar  grave,  at  the  aame  place,  be  also  obtained 
the  plalc  represented  in  6g.  10.  Fruments 
of  another  wrailar  plate  were  obtained  by  Mr, 
Earle  from  a  xtone  grave  In  a  mound  in  Alex- 
ander count)-.  111.  All  theae  apeolniens  wvn- 
received  by  the  lttii«au  of  Mbnulogj,  and  are 
DOW  in  the  NntionnI  niu.ti-nia. 

I  cannot  enter  nt  present  into  a  difioanioe 
of  the  >)ueations  raised  by  the  diaooner}'  of 
these  engraved  shells ;  nor  is  it  oeoeaiiary 
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1  shoiilc!  (k)  Ko.  lut  Mr.  Hotnics  liu  ilisc-uwK-il 
aomitwhitl  riilly  tlicw  'kvigiis  in  ihc  s«coiir1 
nnnuiil  rc|>ort  of  the  Bureau  of  elhiiologt*. 
Itiit  1  may  lulfl  ItiAt  those  llgurod  copper  plfltc» 
niid  oDgTHVed  stiells  preseut  »  problem  very 
difficult  to  solve,  aa  is  evident  from  the  follow- 
ing facts:  — 

1',  A  ouinberof  tliedeaigua  bear  loo  strong 
rcseinblBuce  to  those  of  Mi-sioo  and  Ceiiiral 
Aiucri<-a  tu  warrant  ns  in  snp)Ni»ing  itiin  siuii- 
lnrilv  lo  be  uiii-iditnlal.  2''.  Tin-  iiuliciiliunsof 
Kuropiiui  norkniiiniihip  iiru  t<M>  evlilriit  to  lie 
ovvrlookei).  S^.  'I'iir  fad  Ibst  sitmc  of  them 
were  found  in  (xmnei-tion  with  tirlicIcK  of 
IOiii<j[M>an  Tn.inafnctni'e  is  un quest iouablc.  4*. 
Till'  evidence  that  some 
of  the  engraved  shells 
can  be  irnt-ed  to  the  In- 
dians is  well-nigh  conclu- 
sive. 

Mr.  Rogaii  sank  a 
hir^v  shan.  KCveiitei^ii 
fvct  •qnarv,  to  the  bot- 
tom of  ihp  Accond  monnd 
{marked  S  in  Jonrn'n 
plate,  nnd  sUo  in  Col. 
Wiiiitlegcy's  figure)-  No 
bnrials'or  objects  of  in- 
terest were  found  in  it. 
exo'pl  the  i-einains  of 
four  |)ostfi.  ext(?nd!n^  four 
ftH-t  below  the  suifatv. 
placed  in  the  form  of  a 
paniUi-lugracn,  two  f«'l 
one  way.  .iiid  six  feet  the 
other.  Tin;  strata  were 
M  foliowH :  liret,  n  bot- 
tom Isycr  of  white  sund 
two  feet  thick ;  ncoct, 
between  nine  and  t«n  feet 
of  dark  red  clay ;  then 
two  feet  more  of  white 
sand :  and.  lastly,  a  top 
layer  of  some  six  or  seven  feet  of  dark  sandy 
louiii. 

Mr.  Rogan  found  in  one  of  the  small,  low 
mounds  east  of  the  large  one  (those  marked 
FFmi  .Iouon'm  plnUO<  t£e  frngmeul  of  a  atone 
iiiiagi'.  'I'liiH  fragment.  wtii<!li  shows  most  of 
tile  form  of  the  bii«t,  if  rttprcitent<?d  in  our 
fig.  II.  It  in  made  of  a  coarse  white  marble  : 
and  Uic  part  shown  in  the  Bgtirc  \»  Uin  inches 
and  three-quarters  long :  the  length  of  the  licitd, 
seven  inches  and  a  flflU ;  and  width  of  the 
bead,  five  inches  and  three-quarters.  The  face 
is  entirely  wanting,  and  from  appearance,  I 
Judge,  was  broken  olf  designedly. 

Cyrus  Tiiohas. 


A  HUMAN  SKULL  PROM  TIIR  LOBSS  OF 
I'ODBABA,  SEAR  PRAGUE.^ 

Amoko  CAllactlona  of  hont*  from  tli«  dltnrium  at 
(be  vktnltjor  PruKii',  hiimnii  tk nib  an  often  tound- 
Froui  the  cotor  i>(  thi-  <?arlli  a>1)i»rlnK  lo  tlifw,  linw- 
ever,  it  !■  evident  that  they  tome  (mm  ;;rav«8  o(  llie 
iitono  and  tironxc  ogi^,  whl'jli  here  fr«4Uctilly  oci^ur 
ill  lilt'  lop  laynr  of  thi'  Iopix  dcpoili.  ami  »re  lUJt^il 
with  dark  toam.  I  »lso  oiir«  n<criv«d  a  iiornial  ikiill 
(outid  at  ■  gr«tt  d«pth  iti  a.  Ilmt-kilri  at  Tyrolka,  not 
far  from  Prakstm,  but  in  lucli  relations  that  the  over- 
lying *trxta  wnra  prasiimed  to  hnrc  obtained  their 
lireseiii  posiliou  from  ■  •llde  down  Itin  *t«cp  )ld««  (4 
ibv  valley. 

Ill  the  winter  nf  ISftl  toroe  wurklu«n  brought  VM 
iinmamu*  don**  of  the  reindeer,  tlie  rblnocer»«,  and' 


9ia.  1.  — t.ATKOiL  risw  or  buxa-v  ikiill.  fiuim  duc-iiai.  «ut  nus  i*iuari  '.on- 


lli«  mammoth,  from  Ibn  clay  behind  the  brewery  at 
Podbabt,  and.  on  the  SOIh  of  Nov<-mbrr.  the  reiualni 
ol  n  hunmu  •kull.  After  carefully  pniHim  togniher 
the  Dcwiy  broken  ports,  a  nkuU  wus  aptii^riMit,  thti  re- 
mxrkably  d«pr«*««d  ihape  of  tlic  farclieod  of  whidi 
■iiutl  turprlie  every  oue.  A»  tliln  eamn  from  Iho 
*auie  strata  ns  llie  buni^i  of  at)c)e*il  mammal*  ob- 
tjtlnnd  from  chli  place,  I  iromedint«ly  ireiit  then.-  tu 
order  (o  determine  more  daftn I tely  tbentntuof  things. 
The  skull  was  found  bj  a  workman  named  IIIuvDtjr. 
in  undlaturbed  brick>clay  Ilotns)  two  mem*  tlilrk. 
lying  imdcr  one  metre  of  denso  loam,  and  at  the  Mme 
i«vel  at  which,  about  a  week  preriouily,  1  had  ob- 
tained the  tusk  of  a  mammoth. 


■  Abttnct  of  ■  eguUDUalaUOB  «■  t*«  \*tmm«*  '"«*'*  ■*- 
MlcnsB,  bf  Dr.  axioii  KarmcK. 
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Tlifl  sknll  ooutisu  ot  the  fronUJ  bono,  the  whole 
Ml  pvictal,  ■  fragment  of  thv  right  na  wvll  u  a  part 
of  llic  left  tmiipDHil  boiic-.  with  the  ptlrojiu  The  oc- 
cipltAl  batip,  the.  faoi%  aii<j  Ihc  tiajiD  of  Ihr  ikuti,  are 
lacklnK:  but  tK'h)y  hroken  »iirfiic*s  linlicsie  thattbe 
fkull  WM  coiupleie,  &iid  thai  the  luiMing  fniguieiiU 
•re  lojit.  On  IhU  McounI,  meuureraenta  Rccordinc 
to  the  n«ceptRiI  nilci  coiild  not  be  glTen. 

I  thfTftorv  (ciiishi  for  linra  which  would  p<^rtnit  a 
com  I'll  ralivi-  inetiMiremtMit  with  h  modern  Hkull.  I 
joined  tlip  point  of  ih«  upptT  wige  of  the  orbit  irith 
thnt  III  which  the  parietal  boiirs  nrc  ronncctpd  at  the 
end  i'l  their  median  *iitiiro,  and  frcm  it  drew  n  line 
perveudicular  to  the  lower  eud  of  thr  luiviluid  prortsi 
of  the  pciroo*  (lee  Rg.  I).  I  did  thr  axaxv.  hIku.  to  n 
normal  »Iiul1,  and  aMertalncd  by  thin  mcnTiii  tbe  great 
difference  in  the  »1ia|i«  <•(  liie  forcbeiul,  and  the 
lovuOM  of  th«  skuil  nrch.  A  meiuuremeiil  mode  In 
the  same  wky.  of  the  ilopc  of  the  forcbped  in  n  nor- 
mal bnchfcephalic  Itohr^mUn.  nmoiinU  ti>  MVpnCy- 
two  degree*,  white  lie  «knH  tr»ni  rodlmda  nieaiiinis 
fiftj-tix  degreeR.  Iii  a  iionnid  skull,  the  heij;hl  ot 
the  crown  abore  thl>  borliontal  line  !■  7.3  ccutime- 
tre*;  In  ibe  *knll  Imm  Pml ha ba, n. (I centime cren.  The 
pueitloii  uf  the  oocor  openl&K  of  the  Mr  may  be  n'con- 
■tructed  with  *ouie  exactnem  b;  means  ut  (be  rlian- 
ncl  rnnning  dlftgonally  scrow  the  Ii-mpursl  bone.  A 
lunber  remarkable  eliameterlitie  of  the  skull  )■  the 
very  sttoit^ly  (levcloped  eyebrow*,  which,  tn  tbetr 


tlie  boiiei  of  the  extrenities  were  obtained  with  the 
ektUl,  tiut  tliclr  Inter-relation  would  be  dlUIcali  to 
prove. 


Fm.  S.  — TUK  (Aac.  TDTTI 


Inner  half,  arc  little  Inferior  to  the  Neanderthal  itkull. 
A  erai*-»ecllon  of  Ibe  »loute»t  portion  of  the  parietal 
bone  shuir*  iliai  only  the  middle  ihir<J  it  por^'ue. 
Tbc  botie  bas  nearly  llie  Baine  appearance  at  those  of 
the  diluvial  mamniaU  found  In  the  «iime  clay,  com- 
monty  conMdcreil  fonll,     A  few  tmatl  fnigmciili  of 


Fm.  S.  — Tui  «aliS,  moXT  riKw. 

Fiuiu  the  same  clay  a  *keIctoD  of  a  girl  ot  the 
bronze  age  was  rcei-iilly  brought  to  me.  one  hand  Mtn 
holding  a  bracelet,  which  bad  turned  the  diital  eod 
uf  the  arm  mrran.  A  fen  day*  later  I  obtained  two 
nearly  [lerfect  »keloton»  ot  (nil-grown  luitii  from  a 
ueighborliig  lime-kilu.  All  Ibete  kkeleloiia  came  from 
graves  situated  In  tlie  top  layvr  of  the  loe«>  and  tn 
the  loam.  All  are  typical  dollchocephall,  wllh  l»eaa- 
tifully  arched  forehead*.  'Die  lionet  are  soft  and 
fragile,  and  arc  at  once  dlstiii^iishable,  on  a  glance. 
troin  the  skull  with  low  forehead  found  deep  ie  the 
loew. 

After  repented  visits  to  the  locality,  I  aiicce«d«d  in 
determining  ibut  it  was  in  precUely  this  layer,  two 
metres  bolow  ilic  loam,  that  aU  the  manuiuU  ranaint 
otiialned  at  tlil*  placo  bad  been  tOnnd :  rlt.,  a  tnak  of 
a  nuuiunoth  terenty-llfe  centlmiotiiis  lonE,  two  shtilb 
of  Rhinoceros  tychochinus,  reindeer,  and  horve. 
Hliice  this  U  tlie  txme  level  from  which  Ibe  human 
skull  caiDO,  II  may  he  considered  as  ecubltsbed  bo- 
yond  dotibt,  tliai  tlie  mnniniolh,  the  rhli>oc«ras,  and 
man  lived  in  Bobemia  at  tU«  »anie  period. 

As  1  am  no  Tanlologlit  by  peofesslon,  and  am «■()•- 
daily  occupied  wllli  other  paleontolagieal  material,  I 
think  I  act  iigreeably  Ut  all  anlhropologlJU  In  woding 
the  skull  for  further  eKiiminali'jn  to  I'tofesaor  Scbaaf- 
haiucn.  This  high  nuttiority,  to  whom  I  bars 
already  iseni  a  jilssler  cait,  declares  It  very  tnte.raat- 
iu^',  and  u'ill  be  prepan.'d  shortly  lo  report  on  it. 


PRIMITIVE   COMUUNlTtBS. 

Dttiuico  the  year  I!^':!  tlirce  books  were  publlabed 
wlilch  were  of  so  great  Imparlance  In  the  early  hlalory 
of  insUtutiotia.  that  li  eeemi  worth  while  to  vxamlM 
them  with  tome  care  In  their  relation  lo  one  aiiothv. 
In  order  to  determine  the  pr«ri*«  extent  and  value 
of  their  ronlrlbntloB  lo  this  Mndy.  These  book*  aM, 
Sir  Uenry  Maine's  'Bulj  law  and  cnstom,'  Mr. 
Frederic  Keebnhm'i '  Knglish  Tiling  community ,'  and 
Mr.  D.  \i.  Rom'*  'Early  bUioey  of  land-holding 
among  llie  Cermana'  Kir  Henry  Ui^uc's  book,  be- 
ing a  collection  of  essays  of  a  considerable  nuite  of 
discussion,  will  be  louebed  n^tt  only  IncKtontally: 
the  other  two,  iho»e  of  Mr.Rosa  and  Ur.  Scebolun. 


'lIUTrinftAI'IIV- 


ES  Bt  KoaiiaT  llABHixi..  it  Kminlii- 
— .Vaterra. 


ui*  "fi   lli<>  diftfT-     Aft«r  «  la'JU'   tm*   t»i'fi  «tpc««4  III  Ih"  bvldtr  C  iliv  buiTi^I  <r   t> 

Ufi(ififi'rrT>i  (fi  Lbi'L-liiiHilici  fi>t<.-k|iu«t^  plain  (•huvfi  b*^l(tw  hi  ibr  Pifvit)y    lif  roncLiiirv J 
rnuiliin,  ihp  rlmmbi-r  fl  ttw^U  ftur^  1>  btiHiKbl  Dppeil(i>  Ihc  bahbr.  and  aiHitbcr  HiiU- 


!■*■«  •.   Ki.lfli: 


MPOUARV    FOUE 


yjJJjmpURXAlS. 


^v-^-^'- 


•.«..»«»*'^ 
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htitig;  In  the  Mine  (craeral  lioe  of  lDV«ttl Ration,  and 
arrlvlni;  at  fiMFntlslly  Iliu  tame  rwulu,  ilaierve  cam- 
(ul  iluily  by  tlieuisclvu. 

Tha  principal  ohjpct  of  tliD«c  two  buok*.  *p  lur  ua 
Ihey  am  conirovnnlnl  In  cliiuacter,  la  lo  ilUproTe  ihc 
Mcepleil  Uieorjr  ut  vltlii^  L-uiiiiuunltiea.  Th«  «xl»t- 
Cncd  of  villHgL-  cummunltk-i  m  a  feature  of  Mrfdom, 
thvy  rL-aillty  nccciH:  uDd  Mr.  Rot*  even   rccognixtt 

crulJi  qiioM  cfimmiiiillkx  of  frrnmi^n,  of  a  «ionipar>> 

voly  bte  Unie,  anil  of  *ubcir[llnal«  iuiiioriatice:  but 
the  Ajj^HouHunil  coininuiiily  of  free  |>i.-ns>iiis,  put«ly 
ilMDucrottc  la  Iti  ■trueturc,  ai  a  rRguUranUiicHuiUT 
phase  In  the  hltiory  of  OcmanlG  tocleiy,  Ibey  allb«r 
deny  aliotietlier,  or  acMjit  ■>*  >  mvroly  traiifrivnt  and 
unimportant  ph«nuin«uoii. 

It  may  be  noted  here,  that  neither  of  tbetc  trcatlM* 
alma  to  cover  the  <'ntlri>  Krounil  nt  [lin  Inquiry.  Mr. 
SMbohin's  Invent iKatiuns  are,  fc>r  (be  mitt  part,  con- 

led  to  the  Kiigibh  pei>pte.  —  an  Inlnidin^  pMiple, 

Itted  by  conquest  upon  a  loil  lo  wbieli  ihcy  were 
foreign.  Elcrc  ho  appear*  to  hare  cntnplctcly  estnb- 
lUbed  hli  thenl*  by  n  arric*  of  liiductlonn  <•{  rrninrh- 
abie  riilncti)  and  eoj(«iiey,  and  lo  tiaT«4howii  thnt  Iha 
evIJeni'V  befurH  iib  dues  not  warrant  iib  in  )|:uiug  bai'k 
of  tlie  trreile  community  which  we  know  to  have  ex- 
latrd  in  tlie  mlddie  agea.  But  when  he  pa*ai>*  fmm 
Bnglnnd  to  ilif^  original  hnm«  ot  the  Knjtll'b,  1i«  cnn- 
tenis  biiiiielf  with  Ihu  ditcuMlon  of  two  or  tlireo 
poiiita,  of  considerable  intcrcit  and  Imporlanne.  it  It 
true,  liut  which  do  not  go  to  the  bottom  »t  the  mat- 
ter. Mr.  KdS!  pureuM  h!«  imititrioii  by  a  prpcinMt 
opix>«lie  melbod.  InMead  of  workinu  back  iniluclivc- 
ly  from  tb«  pr^RCul  Id  the  piiiitt.  he  bt^pna  tvlth  llie  llrct 
RClttenieiit  of  thi^  Gvruiiiiii  in  their  perinaneiit  bouica, 
and  Iracc'S  their  l[tndedinstitutii/nj»iep  by  step  down 
lo  tiiily  hisioilcnl  times.  I.tko  ali  drducilvr  proceMtv, 
his  reiuoiiing  dcpenila  (or  Itf  force  npon  our  acceptance 
ol  the  pfopositlon  wUb  which  he  itari*. 

Thin  proposition  in  (p.  1).  that  "  Ihefreeuien  actlleil 
oeitlicr  In  villnge.-i  nor  in  town*,  but  apart  from  one 
Uiothcr,  in  isolated  formilead*."  Of  the  evidence 
for  tbi>  propoililnn.  drrlvrd  from  chap.  tv).  of  the 

rmania  of  Tacliun,  I  epoke  aoiiie  nionlhi  ago  (>ee 
Wencf,  No,  4,'>).  In  a  review  uf  Mr.  liosa's  book.  My 
object  now  h  not  lo  repent  what  I  snld  then,  or  to 
examine  the  pivpoaltiou  Itieif,  but  to  bilitK  II  Into 
relation  wllh  other  conneeted  branche»  of  In<iuir7, 
Hr.  Bom  ha<  kIvcii  it*  an  Invaluable  trmllse  upon 
«btIj  German  land- holding;  but  landed  Inatltutloni 
Ikra  only  one  of  a  group  of  initltutlouf,  and.  however 
fandamental  their  importance,  ihey  cannoi  bo  fully 
und*r»iood,  cicirpt  In  connection  wlih  the  njcial  or- 
ganlzallon  and  Ihe  political  InetittitionH  uf  the  people 
In  quealloa.  Moreover,  however  fundamental  ihe 
landed  Institution!  are  at  the  ninge  of  tlvIIIuTlnn  ill 
whieb  the  Gcrmana  were  nt  the  time  of  the  nilcrn- 
tiona.  In  the  earlier  «*((<■«  o(  loelety  Ihey  are  ol  only 
tecondary  ImpoMaiice,  and,  Indeeil,  only  come  into 
•xiatence  at  a  relatively  lale  epoch  in  the  life  of  any 
community. 

rrimitlvc  communitlci  itand  in  no  relation  lo  the 
land  except  that  of  occnpallon.  Land  ii  to  litem  a 
free  gift  of  nature,  Jual  like  iiir;  and  individual  own- 


•rablp,  or  emi  permanent  Individual  oocupatlnn,  U  In- 
conceivable to  tbotn.  Kor  prImltireCDnimunllles,  Ihe 
moBi  fundainenlal  couaideration  U  that  of  Ibe  social 
organixation,  —  the  structure  nl  aiiclety:  Ilie  relation 
lo  the  land  doi-a  not  come  Into  con  aide  ration  until  the 
people  liM  pMsed  through  Mvnj^c  life  and  the  lower 
•ta^e  of  barharlam,  and  baa  •citlrd  down  to  perma- 
nent occupation  and  ayMenuilc  a^lcnliure.  Then, 
upon  the  pUMfo  from  the  per»nal  to  tlie  territorial 
basil  of  orgaiiltali"!),  the  land  bceomca  ibe  subject  of 
the  fint  coiiseiuencQ.  It  1*  readily  leen,  therefore, 
that  Mr.  Row,  starling  with  iudSvidiial  property  in 
land,  learni  out  of  sight  —  ai  he  has  a  right  to  do  ~~ 
all  the  earlier  phase*  of  landed  relations,  as  well  as 
the  entire  i|ue«tion  of  social  slrneturc.  We  cannot, 
luiwever.  fully  undei^taiid  the  landed  lrisiitutl<in> 
thomaelrcs,  or  fully  appreciate  ihe  bearing  of  Mr. 
Koa«'a  r«iparehe*,  wltbotit  bringing  iheiii  into  rela- 
tion with  theae  cognate  brancbo*  of  Inciuirr. 

It  will  be  well  to  diverue  here  fur  a  moment  to  Sir 
Henry  Maine's  book,  which  raiJce  a  cjuestioii  similar 
to  that  under  con  tidera  Hon.  In  cbap.  vU.,  'Tlieurlea 
of  primitive  aociety.'  lie  pronouneea  in  favor  of  the 
'palriorchulthcoryof  Kiclety,'  — Ibat  Is,  "ihc  theory 
of  Its  origin  in  separate  famtllee,  beld  together  by  the 
authority  and  protection  of  the  eldest  valid  male  aa- 
cendam,"  —  agalnat  the  flew  presented  by  Morgan 
and  McLennsti.  nt  lt»  orlitln  In  ibe  horde.  That  this 
wai  the  history  of  society  as  we  are  In  condition  to 
trace  It.  especially  In  the  Indo-European  family  of 
natifttli,  there  Is  no  dnubt;  but  th«  patriarchal  ramily, 
like  Individual  ownorshlpof  land,  requlies  someihiug 
back  of  it  to  account  for  its  origin.  It  Is  not  primi- 
tive, but  must  itaelf  belheoul(!ouieofasee  of  gradual 
advancement. 

'J'he  theory  of  the  patriarchal  fainl))-.  aa  deBned 
by  Sir  Henry  Maine,  l«tidH  itself  reiulily  in  Mr.  Itou'a 
Ilieory  of  landed  relalious.  The  Gtrruau  warrior, 
upon  the  seitlemeiii  of  his  tribe  in  a  lieu-  regclon, 
!any  be  auppnsed  lo  li.ive  taken  n  tract  of  land,  and 
settled  upon  it  wlih  his  ton«  and  dniighiers,  hi<  slaves 
and  Bi'rfs.  From  this  heKinniiii:,  the  ikcteh  of  landed 
relations  presented  by  Mr.  Ituvs  jiossesnes  uujly  and 
coiiaislency.  To  accept  It  in  full,  however,  u  xn 
exiinuallve  theory  of  the  subjcci,  we  muti  not  only 
agr**  10  Ihe  intirpretallon  6f  Tacllu",  by  which  ho 
ealabllshes  his  pnmise,  bul  must  alio  bring  bis  the- 
ory into  harmony  with  what  we  know  of  Ihe  prtml- 
live  social  orcan  lull  Ion  of  the  Ocrmana. 

It  U  generally  agreed  that  Ihe  Germans,  in  the  ttiM 
of  Caesar.  —  and  Ibese  remarks  apply  ulio.  In  the 
main,  to  ihe  time  «(  Tacitus,  n  hnndrcdand  tiflyyeara 
later,  —  were  in  what  la  *omottnr>  catted  the  semi- 
iiomaillc  stage,  but  what  we  iDsy,  perhaps,  bfttti>r  de- 
scribe aa  Ibu  end  uf  a  series  of  luigralionn.  Thi^re  ia 
good  evidence  that  the  Ininidlng  Germans  had  dis- 
placed Cclla  111  some  parts  of  liermany  at  a  relattvcty 
recent  date;  and  the  great  Invasion  of  tlie  Teutones 
and  Cimbrl  al  just  ibe  lime  of  Caesar's  birth,  was.  no 
doubt,  a  part  uf  this  i^neral  migration.  This  erratic 
novement  of  the  cimbrl  and  Teiilones  wns  cheeked 
by  the  RomBna  with  conaidurable  dltllculty;  but  an 
ellecUve  barrier  wan  placed  against  the  »low  west- 
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Kftrd  Mlv&ii«e  uf  ih«  Gonnnntt  bj  Cuuu'*  defMi  o( 
Arioviilu*.  Ibc  Inicr  conipMigna  of  Drusui  axi4  Tibiv 
riui,  KOd  fliiRltf  by  ilio  IJnM-«,  or  linn  of  (ottlflcd 
poil*  roii»ttiii>ii^<l  from  Ibi-  Ithiii«  xoroM  to  lh«  I>an- 
ifbe  in  tlip  ii.-1'uiid  crnlury.'  Tbv  Geroiuiit.  nc  ttin 
time  til  Cac:iar,  cultlvnlcd  Iho  Kiimiid  to  n  ccruic 
exicnt,  —  n  rnrm  of  Iniliialrv  noi  iTiconilstcTit  mib 
tlic  (Jow  inigTiillon.  oitui'jhiK  iitrliH|»  »pveral  ccnlu- 
rl«*.  by  wtiicb  tliuy  p^tatd  rroiii  tlieirorijiiiial  bumo 
to  cnulral  Europn.  Once  lbl»  nii^-ralory  inoTBiu«iit 
atoppvd.  no  longf^r  Aiiilliiji  scnpc  lor  cxpaniloii,  tbc 
GnrniBnii  appvAr  lo  Imv*  wuM  'Hiielly  wlilatii  ili«lr 
now  i>«ubliili«il  bouiitlariu,  and  (o  havp  [WHted  wit.')i 
great  rapiilily  into  a  *ctt]i-d  condition  ot  iodi.-t>-.  villi 
p«rnian«iil  occufialion  of  land,  ami  a  rc^iilnr  lysteiu 
it  cixhlvuiag  H. 

At  tliio  piiliit  tli#re  Is  an  absoluta  blank  In  our 
kDDwI^^r  fur  a  petf  uil  of  neaily  tliree  buudrixl  ycai's, 
»fl*r  wbich  litnr,  in  Ihr  wcokncsi  and  lilumpliou  of 
the  Rommi  i^m|iJr<;,  tli«  (irrmani  bunt  over  the  bar- 
rtnrs  vblMi  hnil  bH<I  Ibeni  *r«tlo nary,  and  bnjpai  a 
n«w  tirriTiH  ul  iiitfp'.-iiloti),  uf  a  *«xy  i1lff«Kut  typo. 
Tbi-tie  yejin,  »i  1  bnvn  uld.  nre  a  complete  blank, 
except  (o  far  n*  wit  An  enabled  to  Infer  what  hnp- 
pcned  diirlnE  >be  int«rval,  from  wbttt  apixiars  at  ill 
cIm^  In  the  liiiiu  of  Cnesar,  and  probably  in  Ibnt 
of  Tacitni,  wbcn  the  Umei  was  in  proceSB  of  coii- 
tlnicllon,  Ibn  Gerniiuis  appptir  to  have  bcru  illll  iu 
the  »laR«  of  tfiiipornry  uccupittloii  of  lanil  by  grouiM 
of  kiiiauien.  WhHt  i»i  the  natuiv  and  iiri;»iitiat1on 
of  tb«c  family  group*  It  U  f  mpotiJble  to  tell ;  only  vro 
have  every  rea*on  In  (xineliidc  tbnt  tliey  u-cre  of  tar 
IcM  Imjiortaiirn  In  IlKlr  dyMom  tlian  In  ihal  of  nltiiftr 
Greek*.  Kouiant.  Ktav*.  or  Colls.  Like  Ui«  KunmnK, 
Ihe  Otnnaus  iidv»nce<l  to  Iho  territorial  or  poliUcal 
U»ge  Bl  a  relatively  very  enrly  period:  but  while  the 
Romniiti  conllnueit,  even  niidnr  Uiclr  blubly  ilevel. 
opad  political  syileni,  t»  retain  t1i«ir  ]t«ntrle  oi]tan- 
iiatiuu  itniinpaim],  —  although  only  ai  a  braneli  of 
pritaie  law,  —  ibit  c«rr««poiidlng  Inilitutiiini  amoik); 
the  Germnna  uirre  nkpidty  onlxrown,  and  have  left 
very  s1i)tbt  trace*  tn  Ibvir  la(«r  1n>tilutiiinR.  Tlio 
lanTCr  stibdiTisIont,  wbicb  may  very  likely  have  l)ean 
fftntta  in  ilidr  origin,  appear,  tn  the  time  of  Caesar 
and  TK'-Iioi.  io  have  becomn  pnmly  trrrltorlal  dis- 
trict*, in  wbicb,  tt>  far  at  our  inforuiatiiin  nxlnnds, 
Ih«ro  is  absolnlely  no  feature  uf  the  family  prill- 
cIpJe.  Tliey  are  admin  iitered,  not  by  an  hereditary 
or  quani-bereilllary  chW  repieicnllnti  Uio  originnl 
pairiNrcl),  m  amoiin  tbn  Slav*  and  <.>lti>,  but  by 
elected  inaicintr^tiu  (prinelpvn),  in  wbk'b  nu  trace  of 
the  pairiurcbal  origin  U  discernible;  and  'o  Firongly 

deVvlnped  ate  the  political  bablls  nl  the  [wople,  iliut 
tb«He  luaitlslrste*  >t«  eloCL«il  by  tbe  entire  nation  tn 
Ibeir  public  auvinbly.  and  uaiKiieil  iu  the  several 
dirtrictj.'  Within  tbcae  diitricti  tlie  family  groupii 
»t1ll  conllnn«,  and  rrixiv*  aonuaJ  aMigiilnenla  of 
land  at  tbe  discretion  o(  lb*  maglslratM.    TbU  Is 

<  Fsr  lb*  liUttTlckl  liupurUnc*  of  ttila  Mtui,  ••*  Arnaid, 
lltBMelit  Qneiti  bwk  t.  nhap.  IIL 

■  Tttla  ■uli^l  I  have  dtaauHvd  mom  fblly  In  a  pApvr  In  vol. 
vl-W  ilw  TT«in«ftiAna  ai  i^«  VTIHOaila  amJenij  of  HloneA*, 
■fts.  ao^  Wu#r«,  now  In  prvaa. 


in  lli»  lliM  of  CMur.  In  tbe  time  of  TMitus,  pvaii 
U)«H  iesMr  family  foups  appear  to  hare  lost  nnHb 
of  their  orl^oal  character;  for  be  does  not  tnentJon 
It  ns  a  fdfllure  of  thoir  cointilnlion.  Wh^i  wo  reach 
tbe  selti«4nent  i>(  Ih"  Angles  and  Saxons  iu  EngiaDd, 
we  And  that  Ui«  tnargfh.  or  i«C*i  kin-  *»  "-^  >  Pr*" 
clieiy  defined  group, like  t]iel{oniait<miiati>i,  but  wm 
ii'rOKiil.ir  and  flnrtualinjj  In  the  bi^'lie^'tdviiTe*.'  The 
same  fact,  the  Infeiior  Imiwrtancc  of  the  kiti  as  com- 
parted with  all  the  oilier  Euroiiean  bruicliea  uf  tiM 
Aryan  mcc.  I«  ahown  ilUlliictly  in  the  populw  llter- 
alore.  In  lh«  Mory  of  Burnt  Njal,  fi>r  omniple,  th« 
patriarch  lives  surroundeil  by  hiisotit  and  daujibters; 
bul  BO  far  Is  he  from  jmsM^isinK  ili*  Itoniaii  patrta 
polf*taA,  that  he  liai  no  power  eY«n  to  withhold  hi» 
«ons  from  the  perpetration  of  a  grots  crime. 

Wben  iha  Oermaiis  cohir  under  our  observatloai 
again,  at  tlie  time  uf  tbe  inlKralliins  in  Ibe  lutirCli  kBil 
Gftb  ceiilurieB,  we  find.  In  place  of  lb"  •yalem  of 
ablftlng  occitpallon  of  lanii.  a  fully  devrloixii  syaiwn 
of  IndlvldintlowiLfD-blp-  This  Mr.  Roib  appears  to 
have  completely  proved.  TliM  the  ownenhlp  •■«» 
not  yet  complete,  for  tlie  purposes  of  alleoatlnn  and 
devlne,  do«i  nut  nITect  llie  maiti  question.  U  wax 
precisi'lv  so  atnonj"  llie  anclml  Romans,  whopoaMtscd 
the  luuBt  vigorous  and  logical  conception  of  Inilividual 
property  (itomindiinl  in  land  which  any  people  has 
tyi-T  hart;  iiPvnrtheleM,  tbe  patrrfoiiiiftas  UeM  this 
jiropei'ly  in  Inist,  as  It.  yrnrr,  for  bis  heirs,  witlmat 
jiowcr  cillior  of  ulleiiati'ni  or  <lev  ise.  Here  cornea  in 
tbe  importance  of  the  disiinctlmi  miide  by  Mr.  lioM 
hiiiwen  common  anil  vitdtcidrd  properly.  Tbe  land 
belouited  to  tbe  freeman  and  hU  heirs,  not  to  Uw 
community,  and.  when  divided,  was  divided  pa 
stfrTirji :  It  Was  therefore  not  comoion,  bul  utullvlded. 

1'li<>  >|U«sllan  now  aiiM*.  VThM  cunnectioB  was 
tliere  Iwlu-eeu  the  system  of  nhifilng  occupfttUm  dfr- 
scribed  by  Cocsar  and  Tacitus,  and  Uiat  of  IndlTldnel 
owiienhlp  wblcb  existed  at  the  time  of  ih*  mlfra- 
lions?  To  aiiswrr  Ibis  question,  we  have  absolutely 
no  |H)9itive  data,  but  may  arrive  at omtuln  infrrei>f« 
by  following  deductively  Oiu  teadmicte*  at  work  In 
the  vaiiter  period,  or  by  detecting  in  tbe  laUr  pMtod 
survivals  of  perislied  Instllutioni. 

It  may  be  said  that  tbe  natnnl  cour*e  of  eT«9it* 
would  be  sonieibltig  like  this.  Tlie  family  gmupi, 
which  in  the  time  of  Caesar  received  au  u^iment 
of  iBiiil  for  a  year  at  a  lime,  a|ip««n>  tn  tbe  time  ol 
TocitUB  to  have  held  it  ti<Ta»^rieso(y«ar*;  Us  f amity 
character  being,  prttiapi,  at  Ibe  same  time  moilifled. 
This  ts  wbat  we  sliould  naturally  expect,  and  It  1* 
th«  nio«l  priibabte  esplanalloii  of  tbe  mueh-ili*puted 
paasage  In  ibe  lueiiiy-ilxlh  cbajiter  of  lli«  (i^mkOiil^ 
Thli  shifting  occui-alion,  Ihe  natural  accompMit- 
roent  of  inmi-nomndlc  or  migratory  life,  would  ccaiS 
by  Ibe  f<irc«  of  circumslance*  itli^n  t)ila  form  o(  lUe 
ennie  to  an  end.  Tlie  Genasn  nations  beingcunJbiei 
witliln  definite  territories,  dirliM  Into  perBmnwit 
dtitricts,  Ibe  lesMr  group*  woold  likewise  bvcMM 
flx«iL  Th«  habits  o(  settled  agriculiiire,  the  at- 
tachment lo  lands  and  residences  oi>e«  oceupM, 
would  re ry  soon  tcnnsform  the  sbiftbig  oceupailoa 
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Into  a  pen>inii«nt  occupnlioii ;  nud  wrtb  (wnnaaenl 
ocenpittloii  oonitit  iu  at  utico  itie  idea  of  owDenbliii. 
Olni«nbiii  of  land  U  Ibo  ontCAmu  of  ■  iwitleoicnt 
[n  pemwiicnt  liomc*,  and  the  ^option  ot  a  rppilaz 
■y»t«m  of  ngrlmltinT.  Tblo  owDpniltip  would  bi-  ut 
tti«  grt'up.  ilie  uaitmj  ot  Tatritus.  and  miM  be 
Miam'/n  oiviKMiblp  ill  ttie  itrlclMt  nenicof  the  word; 
fur  tbe  iliifUng  occupadon  of  IndtvlititaU  or  hoiiw- 
boldi  Iguof  mux  InUr  m  »ecunilum  ilignalionem  jiar- 
Uutilur)  would  coiiUtiuu  fur  a  wbila  after  i)ml  of  ilic 
lancer  cruupt  (Of/H  ab  ualvrmix  (n  vtec*  ncrupantur) 
hud  (.-«ai(.'i.t :  Hiid  ill  Ibis  IniiTV.tl  Ihcrn  Hnitlil  tut  rf»\ 
oiviicrihlp.  bccaiuR  pe rain ti nicy  ot  DCCUiMitiuii.  ou  Ihv 
port  of  tlicsa  largT group"  (iraiFrrai),  originally  ibcm- 
■elvMtaiiiiljBroiips  hi  nulurp.  and  prcibsbljr  still  no 
ill  Iheir prevailing c!liaracier.  At  laiit  tbit  Mmecautsi 
wbich  had  nited  Into  «xl*l«ncn  the  comiuoii  owoer- 
*lilp  of  Ihe  laignr  grmip  would  create,  in  turn,  tbc 
iiidliiduAl  owii«r«liip  of  Iht  houMboliL  Th(»  would 
probably  b«  a  very  rapid  proccu.  Such  a>  It  l«  b^.ro 
di!icrllH-d,  a»  a  probabla  remit  ot  knonn  cHiues,  il  ia 
prrrUcly  what  Mr.  Acitbobtii  apiiean  lo  bavc  in  mind 
Ip.  ^7)  wlinn  li«i  «iiy»,  "  It  ia  ctfrtaiiily  pouible  that 
<tiiring;  a  nborl  pvrlod  .  .  .  tribal  housRhoM*  ma; hare 
expanded  into  friiu  village  cnnuiiunitln."  If  It  took 
plam  al  all,  It  miut  havn  bean  in  tbl»  period  of  bbink 
ImiwA^n  the  con«LrHCllon  of  tli«  IJmta  and  Ihe  ml- 
grstiuiia  of  tbe  Dflb  centiiiy. 

Tlir  free  village  eommnnll?  Ir  tharefon)  a  uatural 
and  probable  connecting  link  b«lweeii  nhal  we  knov 
to  dBVC  «xl*lrd  In  tbo  lir^l  century,  and  wlial  w« 
know  to  bave  eii!il«d  in  tbe  fifth  ceiiliiry.  Thai  il 
actually  exisi«il  among  the (icrmaiudurlii|{ihl»«pocb, 
wcbave  tin  direct  aud  poaltlva  aTid«iic«;  but  tbet« 
■re  numer(ii.>  lealurM  ot  tbe  later  ayitem,  in  tbe 
community  nt  •cultivation,  tbe  riijthta  of  pre-emption, 
au<l  IbM  traces  of  occaiional  rc-dlalrlbutlon,  wbiob 
arc  euie»I  explained  u  iiiM'lvalii  ot  Ihn  vlllajge  cuiu- 
tnanlt)-.  Foradeacvlptloti  ot  (he*e,  1  need  only  refer 
to  Sir  Ifeury  Uuiue'i  ■  Village  communitic*,'  and 
ttniilakr  worlu. 

Of  actual  eaiesof  village  communitl^  itideeil,  in 
any  conntry,  it  In  lurprliinx  bow  fi-w  we  tiavo  knowl- 
edg«  of,  ron»ldcrlng  (b^  larK*  pari  tbcy  have  plnycd, 
ot  late  yean,  in  Irealiiea  upon  uatly  Inglliniion*. 
Tbe  village)  of  India  are  compoicd  of  lnd«peDdenl 
lamlllca.  Joint  or  litdlvldnal.  Tbuse  ot  the  SouUt 
SlavODlant  ar*  |[roitp«  of  houw  conimniiltiej:  the 
Cctte  never  appear  lo  Iiav«  hod  any  liiatlluliun  ot 
tUi  nature :  the  Greeki  and  Komari*  ofTord  no  trace! 
of  tbem;  ch«  German  vllla^i>«.  as  Mr.  Rom  Iiat 
proved,  Mvre  comniiinliies  of  iudepcnUeni  propiln- 
\on,  although  bound  together  by  tic*,  which  teem 
l«  tndleale  n  pr«vlou*  cniidltlon  nt  collective  owner- 
■hlp:  Itua«U  alone  affords  unquestionable  example* 
ot  the  tI11i««  eommuiiily  of  tbe  thcorr.  What  la 
eoiBRiKn  to  all  of  ibeoe,  and  may  be  fairly  proiiouitoed 
a  uiiivemi  inatllution  of  thn  lndo-Eur»|i«au  ratce. 
If  not  of  the  human  race,  in  lis  «ar]y  aCagt;*.  I*  tbe 
family  group  with  cotlectlre  oMapatlon  of  land. 
Tli«  nfttun;  and  organiiation  ot  tbe  group,  and  the 
Later  hitlory  ot  iia  rclaiirm  to  ibe  land,  are  ■|iie«t1oii» 
inlw  wfaicli  we  liavu  not  tjiaco  hi  enter. 


Tbe  uliicurity  anil  Taxuenn**  In  the  prevailing  Ideaa 
upon  llie  lubject  result  tiiHii  not  att<'ndliig  to  tl>o 
fundamental  r-ltoiaclcr  of  the  Irauslliori,  In  early 
noclety,  tmin  tbo  p«*>nal  »lru«urr  of  society  (ba»cd 
iilH-n  the  fsmll;  relation)  lothnpr.tltlcalorganizaliou 
(based  upon  territory).  In  the  ejirllfr  iloffc  we  bare 
family  groups  occupying  a  liellnile  territory:  In  tbe 
lator  «T.iij[B  wr  may  hnve  a  definite  territory — ill* 
mart  or  vill*;;'.'  cirrum«ctipti"n  —  occupied  and  owned 
in  conimuii  by  a  group  of  pruprlelon.  Thi***  pro- 
prlr^lor*  niny  lie  the  family  group  of  the  earllpr  aiaco, 
or  Ui«y  may  hat*  tnkiiD  In  members  of  diffemil 
origin:  iu  any  <iue,  tbe  (wlnt  of  view  haa  ■bifted, 
and  i«  now  territorial  biaiead  ol  pertonaL  This 
condition  of  thing*,  It  It  «ver  eiiiUd,  t»  Hne  free 
Tlllaso  commnnliy,  W.  V.  ALLKM. 


TBCIiyiCAL  EDUCATION  IiS'  BUROPE. 

A  sBcoKH  and  Important  laatalmcnt  at  the  Koyal 
coinmi anion,  appoiuted  in  Kiiglaiid  Id  ]$41  to  iniiuire 
jtilo  the  subject  of  technical  education,  waa  puUlibcd 
on  May  liS.  The  pnl<niinar>-  rcj-ort  prewnwd  during 
itieMiHionot  iNKi  dealt  excluMTcly  with  tbe «OBilltion 
of  thiiifts  ru  France,  wb«ro  oilncatlonal  developmeail 
bnslieenniati remarkable.  Th«p«rceiiI«g«of  llllt«nl« 
conitcripls  111  I8.1S  Mraa  foity-aeven  aiwl  elijlil-tentlia: 
In  I8«7  il  lia<l  fallen  In  twenty-lb rec,  and  in  IWi  lo 
lltieen,  j-or  com.  Tli«  law  of  Ui«  Iflth  of  June,  1881. 
which  came  into  operation  on  the  Itt  ot  January  fol- 
lowing, decreed  gralnilons  inslnicliou  available  for 
the  working-elaMe*  throughout  an  extended  aerie*  of 
tcboolB.  coinmencioK  wllb  iho  Sallex  d'osilv.  which 
are  being  converted  into  kinderjtarton  ■cbonla,  and 
grsded  upwards  to  the  "superior  eleiuenlary  »cl)oo1>,' 
in  whl<:h  tccbblckl  inairui^tion  is  girrn,  and  trade* 
tttugbl.  Th«  eommlMloncrs  appear  to  bare  be«n 
favorably  i in pr««aed  wilh  what  Ibifysawof  the  handi- 
craft li^ocbiiig  of  llie  Cbristinn  bivtlireii  In  France, 
BHitliim,  and  Ireland.  Tlie  combination  ot  manual 
with  ordinary  literary  InntTuellon  imparted  lo  very 
yuung  children  appejir*  to  have  been  first  tried  in 
181:).  at  tbe  communal  school  in  tli«  Kuc  Toiinictntt, 
wlibxuch  lalisfacioiy  lesultatbal  tchoolaof  UiaWM 
type  ar«  being  rapidly  and  extensively  eataUblied, 
"  OnwLii^,  modelling,  and  orciiig  ore  taught  as  p«rt 
of  tbe  curriculum;  atid  latli«*,  forces,  and  jolncia' 
bcnclMs  are  as  much  matun  of  eour*«  aa  deahs  and 
btackboardi.  In  tlie  Boulevard  de  la  VIIMia  ia  tli« 
npprenliCMbip  Kbool,  establlsh«d  some  twelve  year* 
ago  by  the  city  of  Paria,  fur  buy*  who  have  complci<^ 
lb*  ordinary  primary-school  uour«e.  aiiO  to  whom  I* 
givtU  what  profwwoa  to  be  a  very  tborougli  training 
iu  the  tbeury  and  practice  of  ontn«roua  handtcrafta; 
tb«  pupil*  csiieciajly  dittingulablnK  then»a1v«a  aa 
pati4)m-Biakcr*  and  englne-fliiera.  S'early  Bfiy  thon- 
land  ponnds  <*  aaid  to  have  been  expended  ou  the 
esutbliihment  ot  this  InaUi.utlon,  and  nearly  throe 
thouiand  pound*  U  required  for  It*  annu.il  malnto- 
nnnco."  The aboliBhlDgotilwroldftyKemol apprentice- 
•bip  is  tbe  main  object  of  tlila  inslitulioo.  Th*  «>«•»- 
striking  eiaiiipka  of  primary  acliool*  arc  to  be  %««>'*^ 
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Ill  Itie  Swiss  cnTitonih  Id  Zitricb  a  coniinuiikl  ichoul 
U  dMcrrtwd  iho  liulliling  for  which  cost  lixty-MX 
poiindi  per  puplt.  —  Hvn  llm»  ihp  iii ucli-ccinipl.il ri«il 
o(  Loitdnii  avprajte.  Tli«re  nra  no  fa**,  anil  iiliiMy- 
VTcn  ami  a  lialt  perc^ni  of  »ll  lli«  ctiildrvii  uf  mIiouI 
age  are  tKid  to  altuiid  Mhuoia  of  tfaia  lyye.  Tlie  uver- 
1^  ntUndance  It  returned  a*  ninett-five.  —  a  ra- 
mnrliable  coiilriiit  to  the  levetity -two  per  cent  which 
was  UiR  nrnn^n  In  Knttlnnii  aikI  Wale*  a  iinr  ii|;;t>; 
and  no  pmpo^Hl  for  lli«  rvductioii  of  *cliuul  expcudi- 
lurv  (.■■n  Gild  a  bearing  m  an  election  cry  in  Swiiier- 
land.  Wiiboat  a  mine,  a  canal,  or  a  navigable  river, 
Snltxcriand  corrlra  on  eitonilT*  cotKiD  and  allk  wav- 
ing, papsr-matiiiic,  ami  caUco-prlntinf;  worka;  and 
the  report  |;r[>w«  quite  entbuBiaiitic  on  the  aniline* 
color  worka  of  Biule,  an  abundant  iiupply  of  akilful 
elwinbta  being  thomujihly  trained  !n  aueli  Initilnllons 
aathftPolytechniciiiiiKi  /.iirlcb.iirilin  lien  ion  IJ  Ian  urn 
at  liA«]«L  The i«porl rIioub that tlic higher tHlucaliuual 
iustituLiuiiB  are  as  vnrlom  in  ihe  different  countritu 
ai  they  are  geQctiiua  and  complete  In  moal.  In  clic 
German  empire  there  arr  iwiity-fmir  unlvertlOes. 
Thn  biiildlnt:'  furthu  !^tr»bur(;  uiiii-vrsiCy  are  iiotr 
nearly  complete,  ami  aa'e  lo  cost  lix  buudred  tliuu- 
nud  poiindi.  The  depnitment  of  botany  h«a  hod  a 
anm  of  twenty  iboii'atid  ponml*  devotsd  lo  il;  lli»t 
of  pbj^tic*.  (Iilrty  tliouHiuid  poundi :  mid  tbnt  of  clieui- 
iilry.  thiriy-Cve  iliDiisuiid  pounds.  Tlie  voiw  for 
main te nance  are  nlmllHrty  ample.  The  rivalry  be- 
iwccn  ttin  nnlver^iiii'*  anil  tbe  jiolytechnlc  adionJi  Id 
whol«»om«,  if  cutlly.  Xnw  liuildiuKSare  now  beinK 
cumplelvd  at  Cliarloilcnbcr);.  In  whith  the  woik  of 
Ibe  old  technical  high  icbool  of  Berlin  will  be  carried 
on.  Tlicra>r«n)aiiTiiil«nn«dlaio*clia(it>beii<''(inlh<' 
priniary  hcLuoU  and  Ibe  uiiivenllies  xud  pulytrchnic 
M-houls.  The  '  FortbildungsBchulcn '  c)(  Germany  ar« 
vury  l>en«Sclal  Inalltiitioni.  "The  *ork  o(  the  primary 
day  (choola  ii  cnrrifil  on  In  nvcnlng  claatea  wllli  a 
direct  and  pi'actlcul  beariu);  <iii  Ibe  iH'ciipatiunt  upon 
which  Ibe  pupilv  bate  entered.  Bill  in  every  coiin- 
iry,  luid  notably  in  Franco  and  Belgium,  there  ara 
uigbt  claatct  provided  tor  (he  Inatmotlon  of  the  In- 
duatrUI  cInMea  In  drawing  Mid  iiiodclline,  dlieotly 
ap|>]inl  to  decorative  art.  as  well  ai  in  popiitiir  nci- 
enee  and  gen<?ral  knuvkdgc.  Tlien,  again,  there 
are  schonli  Kilt  niore  ipeelallin<l  for  iiiKrucllOD  to 
weavinic  In  practical  rolniug.  in  dyelnic,  a;id  in  il«. 
tijfuinj^  (or  every  conceivable  kind  ut  artiaiie  manu- 
facture. Thi>  leacbiog  li  often  gratuitoiu:  but, 
where  fce»  are  exaeifd,  thcj  ara  always  final);  and 
tberv  I*  everywhere  prevtdiing  a  siaiern  of  bourses 
and  K'holxrghipt  by  which  ineriturloiu  pupil*  are 
enabled  lo  carry  on  ibeir  itiidlra.  The  itale,  the 
province,  and  The  rommiiiwi  heiu-  the  chargi^a  In 
their  allolKd  prii|K>rilont,"  The  nwe  of  uiuseunia 
and  arl-galkrieii.  open  on  Snndny  (or  the  benefit  o( 
deaignert,  is  much  dwelt  on  by  the  coinmUn loners, 
who  embody  a  recommend atlou  of  Sunday  opening  In 
their  reiwrt. 

Sir  Samaehuii  and  bis  colleagues  Iravelled  at  the!  r 
own  expcnae.  and  have  (pared  no  exertion  to  place 
ihrlr  (acta  befor«  Uia  jiabllc  In  a  complete  and  uM'fnl 
iDanncr. 


THE  AGE  OF  STEEL. 

Tkt  ertitUtrt  of  llit  aa*  of  Uttt  (on  Sir  llanry  Be«w> 
mer,  Sir  C.  W.  !»emena.  Sir  Jvsrpfa  U'liitwortb, 
Sir  John  Brown.  Mr  S.  T  Thomu,  and  .Mr.  G. 
J.  Saeliu).  Bt  W.  T.  Jbax».  New  V-^k, 
CAoWm  Sirnbniir's  lont.  ISM.     314  p.      8*. 

i\  IhiK  little  collcrtionof  hif^niphv,  tin-  no- 
thor  lins  gircii  :i  very  interesting,  ami  we  majc 
preHiime  tlioroughly  .iiitiiciitic,  account  t»f  lti« 
lives  and  the  achicvenieiiu  of  the  great  engi- 
neers  who  hare  during  ihc  past  geDeration, 
1850  to  1880,  become  famous  as  tl^  *  creators 
of  the  age  of  steel.' 

The    lint    ^iven    by    Mr.    Jeans    inclttdes      h 
Messrs.     BctMswmer,     Siemens.     Whitwottli,      I 
Brown,  TliumaM.  niu)    Sneliis.  t>ul  onilt-i  Mr-      ™ 
tliiKlirl  (in  regiinl  to  wiioiW  etaiins  n  aoiiMiwbnl 
shiirp  coiitrovfrrsy  is  now  going  on  in  tlio  Kng- 
lisli   periodienU),  niul    m-ikes   no  meiilion    of 
two  great  American  olnimante  for  hardly  lesa      M 
honor  thnn    is   indispul.-ibly  due  lo  Bessemer      V 
tiiiiiself,  —  Sir.    Kelly,    t)ie    contemporaneous 
invenlar  of  the  puetiniRtlc  process:   and  Mr. 
Hollej-,  Ihe  ^^reat  engliit-er.  who  by  his  won- 
derful  iiiKetmEty  En  the   development   of   tfae 
details  of  the  inechanicul  ))roccwoa  iuvolv«^(, 
and  by  his  exenptionnl   genius   for  di-sigiiing 
iiiitoirmtie  and  cllituent  inaijiiner)'.  brought  up 
the  pi'oiluclivenexi!  of  our  AiDCrinnn  irstntilisb- 
n)enl>  to  double  and  treble   that  of  those  of 
European  constniction,  aiKl,  in  some  cases,  to 
several  times  the  mngnitudo  of  output  for  whieii 
they  were  origiiuilty  ealeRtat«(]. 

The  sketch  of  Sir  Henry  Bessemer  ts  par- 
ticularly full  and  satisfactory- ;  and  the  author 
evidently  feela  iinUiiiitcd  admiration  for  tbe 
mail,  as  veil  as  for  his  work.  lie  outlines 
tbe  oarcer  of  tbe  <'xl1e()  Anthony  BesMMnnr, 
the  father  of  Sir  Henry,  nhose  e\puUton  from 
Fninee  gave  to  (ii-eat  Itritain  n  rmnily  of 
whor^'  nehievemcntK  the  world  baa  Ieanii-<1  to 
sjienlc  as  tJiOM'  of  its  greatest  Iwnefnelor^. 
The  father  was  no  le«§  ingenious  ttian  Ibe  son, 
and  was  famous,  in  his  day.  for  his  success  In 
the  arts  of  the  gotd-refbier  and  of  type  en- 
granng  and  founding. 

The  sou,  DOW  Sir  Henry  Beftscroer,  was  buro 
in  England  iu  1813.  and  at  a  very  early  age 
exhibited  his  predileetion  for  meduiuicJi,  aiMl 
enpctdally  for  il«  more  artislie  braitehcs.  He 
l)e<'aitie  ii  moileller,  a  deaigiKT.  atiil  an  en- 
graver, and  invented  new  proeeasfra  for  tise  in 
tbe  etamp-ofllee,  tliat  were  admired  tioth  for 
their  singular  ingenuity  and  for  tbcir  ellieienc)-. 
Losing  the  hoped-for  reward  for  these  inren- 
tiouB  through  thoae  delays  ai>d  Uiose  soulless 
methods  characterbtic  of  govertuoent  offioes. 
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h«  turned  bU  attention  to  otlic-r  lines  of  lavea- 
lion.  jiroduclng  ■  mnrliiiti^  for  wurkiiiK  vi-lvL'ts. 
niMV  tvpi*- milking  niutrhiniTV,  n|i|iuratu.-i  for 
making  bixirixc  powdcnt,  nrul  otlior  ciiunlly 
iinjinrtHtit  nti<l  proSUil>le  dcvire^.  l''or  tnniiv 
yfttr*  pn-vious  to  the  coiifi-ption  of  hi»  grpnt- 
cst  inrcDtion,  tbo  young  man's  miiid  was  as- 
tonishing!}- proliflc  of  valuable  and  remarkable 
devices  and  proceftses. 

In  1853,  when  forty  years  of  age.  bis  atten- 
tion was  called  to  the  iiRporta»ce  of  effecting 
iin]>rovenieiiia  in  the  then  crude  forma  of  ord- 
nant!!-,  and  the  uiiMitiiifiictory  elmrueler  of  all 
<inlniirii:i;  inctul.  llr  rh-vincd  ii  method  of 
liring  clongnUH)  [iroj^'CtiloM  from  unioolh  bore 
giins.  —  a  plan  wbicli  hnd  becD  alUrmptt'd. 
but  unsiK'cessfblly,  at  intervals  of  every  few 
yeara,  from  the  time  of  probably  its  first  ami 
tolerably  auwossful  inventor,  Robert  L.  .Ste- 
vens, in  the  beginning  of  tlie  eentiuy,  Tiic 
jilnii  nu3  to  a  cerlntu  degree  satisfactory  ;  i)Ut 
it  bnmglitoul  very  strongly  llie  evident  ncoes- 
sity  of  obtaining  a  betl*r  mclal  for  ordnance  : 
and  to  IbiM  prublein  llie  young  meebaoic  now 
addrirsned  bimKclf.  Studying  Ibe  problem  in 
the  tridy  pbilosopbio  niimner.  he  naw  that  the 
end  to  tic  gaini'fl  wax  the  removal  of  carbon, 
and  other  impurities  in  IIjc  crude  enst-iroii,  by 
some  proi^ss  tbat  ehoulil  do  the  work  thor- 
oughly, quickly,  cheaply,  and  yet  give  a  prod* 
uct  in  the  form  of  ingot-metal.  He  saw  thai 
tJils  could  be  done  by  a  process  of  oxidation, 
and  Rnallr  bit  upon  the  idea  of  performing 
thia  operation  by  driving  air.  in  finely  divided 
stn'ftma.  upwanl  from  a  submeiged  i-eservoir. 
through  the  uia-ts  of  molten  cast-iron.  TbU 
was  Um'  fiivcntioii  of  the  '  Besaecaer  proceas,' 
the  grcuti-Ht  invention  in  lh<-  hi.itory  of  metal- 
larg)".  It  was  a»  Kiinple.  and  iipimrently  as 
obvious,  a  method  of  .tccioniplisiiing  the  work, 
as  can  be  conceived:  its  simplicity  ami  ob- 
viousness are  such  as  make  it  seem  wonderful 
that  it  had  not  been  <)oDe  a  century  earli«T. 
The  ston'  of  Columbus  and  the  egg  bci-e  finds 
a  parallel. 

Some  minor  and  accessory,  j'et  esseotial. 
inventions  were  reqnli-ed  to  pcrfcet  the  main 
iuvenl.ion,  which  delayed  success  some  months  ; 
but  lliey  were  in  lime  iierfected  by  tbe  uncon- 
querable ItesKciner :  luid  the  proceaa.  after 
tbose  del:iyi>!  which  arcr  inevitable  whenever  it 
is  necessary  to  ovcrt.hi'ow  old  m<:^tliods  in  the 
introduction  of  new  ones,  became  comTnerciatljr 
successful.  It  was  only,  however,  after  lie.i- 
aemer  and  his  partnei-s  bail  built  ^teel-workx, 
and  bad  shown  on  a  full  scalo  how  far  liis  rlc- 
i-icea  were  capable  of  yielding  profit,  that  tlw 
iron.manufacturers  and  the  steel-makers  were 


induced  to  ft(!ce(>t  it  as  Ibe  comins  atecl-mak- 
ing  proeciu. 

Itiit  tlic  il4!<>MeQH>r  proecKit  would  Im  of  ("om- 
parnllvely  Itt.lle  vabie,  ex<rpt  for  tJM-  invenlion 
of  the  now  universal  metlioti  of  rccaTburi«ing 
—  after  the  first  operation,  that  of  removing 
the  silicon  and  carboo.  is  completed  —  hy  the 
use  of  '  spiegeletsen  *  or  of  ferro-maoganeae. 
It  is  this  detail  that  gave  the  inventor  success, 
after  months  of  delay,  within  sight,  apparent- 
ly, of  his  go*l.  Tlie  question  of  pi-iority  of 
di«covcr\'  of  this  uiethoil  of  recarbti rising  is 
still  in  dispute  In-tween  tbe  friends  of  lie.nse- 
inrr  and  of  It.  F.  Miinhet,  and  may  nevi-r  bo 
fidly  settled  to  the  natinffn^tion  of  either. 
There  would  seem  to  be  no  douiil  Ib.il  Iwtii  of 
these  metallurgists  were  working  in  this  direc- 
tion at  tbe  snme  timoi  and  that  both  hit  upon 
it  at  ver\-  nearly  tile  same  date.  The  fact, 
however,  that  Bessemer  baa  never  paid  royal- 
ties to  ftlushet.  is  {>erbaps  the  best  evidence. 
at  least,  of  tbe  legal  status  of  the  case.'  No 
one  will,  however,  question  that  Mushet  was 
<Mi  tliis  track  when  Bcs.temer  was  working  at 
tlie  same  |)oint ;  and  it  i«  moat  probable  that 
he  fouiiil  the  Bohilion  of  tlu!  prohleni  at  atxnit 
tile  same  time  with  tiie  more  fortunate  invent- 
or. Bessemer  has  himself  frankly  acknowl- 
edged the  importance  of  Mushet's  share  in  the 
invention  claimed  for  him.  Tbe  fact  seems  to 
be,  that  Mushet  used  spiegcleisen,  or  ferro- 
manganese,  while  Bessemer  was  still  trying  to 
use  tbe  oxide  of  manganeae. 

Tins,  in  brief,  is  the  history  of  the  Invention 
of  tiie  BeJtHcmi'r  |>raoeaa  of  making  steel.  —  an 
invention  nhii-h  has,  in  the  short  spaiv  of  u 
quarter  of  :i  century,  conipteli-ty  revolutionised 
some  of  the  grealimt  of  hunum  industries; 
tvhich  has  rc'luetd  enormously  the  cost  of 
making  the  ■  mild  '  steels  which  arc  now,  con- 
sequently, displacing  iron  in  every  department 
of  manufactures  :  and  which  bids  fair  in  a  rerr 
few  years,  even  if  it  cannot  be  said  to  he  an 
aecomplisbed  fact  to-day,  to  convert  the  iron- 
manufactures  of  the  world  luto  ateel-mauufao* 
turea,  anil  wliidi  has  tliiis  inaugurated  the  *  age 
of  sti'cl.' 

To  make  the  story  of  the  Be»emer  process 
complete,  the  author  of  this  little  history  should 
have  lold  of  the  advanws  made  in  the  I'nitcd 
States,  whore  the  work  done  by  Bessemer  in 
Cireat  Britain  was  first  copied,  then  improved 
upon,  till  to-day  the  capacity  for  production 
baa  been  enormously  increased,  works  originally 
built  for  a  production  of  tliirty  thousand  tons 
per  year  having  carried  tbe  figure  u]>  to  from 

■  UubIiiiI  iDWDlKd  ih(  liiTtnUon,  1>iii  ibrrr  fr^n  lu»(  'A- 
Imrcd  ihc  |»ii<iii  III  top»  bjr  iKin>|»;niciit  vl  tbe  lUniiNUK  ■ 
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■  hundred  and  twooty-five  ibousand  to  a  haii> 
dn'd  und  forty  thoiisjuid  tons.  Thb  wonder* 
All  fliiin  liM  bci-ii  entirely  iliie  to  Aiiicricnn 
genius,  nnd  |irineiiially  to  ttx-  Kplendid  i-iigini-i-r- 
iDg  of  tiiv  liitc  A.  I.,  llolloy,  n'lio  told  iii<i 
fViend  'l"liomii«,  the  inventor  of  the  '  Imirjc 
process  *  <wbo.  when  visiiiug  tb>^'  stpcl-norks «t 
Troj'.  looked  for  an  ingnt-moiild  on  whicli  to 
Hi-nt  liini»t'lf  JiOtT  a  latigiiin):  lour  of  tli«  e«tab- 
lixIinK-nt).  llmt.  if  he  wished  to  Bod  an  ingot- 
mould  lool  «nougb  to  sit  npon.  be  inusi  go 
liafk  to  Kii^Und  for  It. 

\  skcu^lt  of  Sir  WilUam  Siemens  follows 
that  of  .Sir  Ih-nry  Bctaciner.  «iid  a  very  giioii 
Aocoiiiit  if  givvn  of  till*  HO'called  Sieint-iist  pro- 
«p«8  of  mnkiii):  »lccl.  For  u  »lion  outlint'  of 
tbe  life  of  thin  irondi-rfulty  vi-r»alilc  iiivi-ntor 
and  engineer,  llic  rciui<r  may  mr"  lo  llic  col- 
amus  of  Science  for  Jnn.  1 1 :  but  be  nill  And 
a  more  detailed  atory  of  liiH  life  in  the  Crea- 
tors of  the  age  of  &teel. 

The  Sjoinena  process  of  eteel- making  differs 
from  the  BessemiT  procosa.  of  wliicb  it  Is  in 
somt-  iti-niM'  tt  rivHi.  but  with  whleh  it  is  more 
sti-ivtiy  n  <-i>iid.juior.  in  being  a  slon'  and  j^radnid 
Operation,  ciindneliid  n[KJii  tlie  Ui-artb  of  a  n-ver- 
berntory  fiirnart'.  ^  an  ■  npun-hexrlh  '  funuKic, 
as  it  is  oft^'H  eiilli'il,  —  insU^ud  of  Uiin^  n 
piocess  of  rapid  roductiun  in  a  f\i>*et\  veoxel,  in- 
accessible to  th<-  operator  at  any  time  iluring  ili« 
period  of  change.  This  »Iownc«s  of  trani<ition 
n^m  the  condition  of  eiist  to  that  of  wrought 
iron,  and  the  perfect  aceessibilitv  permitted  by 
the  w»e  of  the  open-beailh  flimace,  afford  tbe 
workman  an  opportunity  to  watch  the  prooeaa 
of  evciliiiion  of  carbon,  and  lo  check  it.  if  lie 
desires,  at  »ny  sta^e  ;  to  increase  or  diminish 
the  proponiooa  of  any  cleinent.  ait  lu-  may  ftiul 
it  necessary  :  and  thns  to  obiaiu  with  (.'rrluinLy 
pnoiMly  the  quality  that  ht-  Keckv.  In  liic 
Benemer  process,  the  right  pr(>[Kii'ti»ni<  tnu»it 
be  hit  upon  at  the  right  inslaol.  or  the  error 
pormaoently  injures  the  product,  and  cannot 
be  rcLtiHed.  In  the  Siemens  praeess.  if  the 
mctnl  is  not  right  when  ready  lo  tap  off,  the 
operator  <'an  readjust  the  proportions  of  carbon 
or  of  inan);sii«se  until  be  timls,  by  test  of 
samples  taken  from  the  furnace,  that  It  U  ]irc- 
cisely  as  be  wi«hfs  it :  and  be  can  then  east  it 
into  ingots  witJt  a  | >o«i live  certain ly  thai  In-  will 
obl«in  a  marketable  pitxliict.  In  tlii.t  procesa, 
too.  the  refuse  sem]>,  the  rail-ends,  and  ollior 
waiite  ft-om  the  llessemer  coiiv^rU-i'.  can  he 
worked  up;  and  by  it  a  great  mitrket  forsi-nip 
wTOught-lron  is  made. 

A  b>Dg  and  sometimes  sharp  controversy  has 
arisen  tx^tween  the  friends  of  the  two  great 
inventors,  and  especially  between  tbe  friends 


of  SlenieiiA  and   of  Martin,  wbo   intrcxiao«i) 
tliis  process  in  France,  as  to  thv  priority  and 
tti«!   iTlntivc  merits  of  the  inventions.      Tbe 
true  facts  of  this  case  are  i>rol>ably  correctly 
given  by  a  (wmmitlce  of  tbe  Styrinik  metai- 
hirgieal  .association,  who  voted  that  tbe  pHn* 
ciplu  of  making  cast-steel  on  the   lieurth  of  a 
rcvcrtioratory  nirnace  was  known  at  the  bfijjin- 
nini;  ■>?  the  century,  and  that  it  nas  MK-re»»- 
rnlly  practised  In    France    in    1K60;   that    Sir 
William  Siemens  Invented  tlui  proce>f»  of  mak- 
ing aleel  in  llie  Siennms  regenerative  flimace; 
that  Martin    iliiHinercd    the    proper  tnixtuiva 
for  Uio  <;ouim4-rnnl  gratJes  of  steel :  that   tbe 
pruecMSeit  devised  by  the  latter  have  been  now 
SiiltcntedoH,  and  are  of  no  present  nse.     Tbere 
is  and  nin  bo  no  rivalry  between  tbe  Bessemer 
and  the  SicmeUB  pi-oceases,  or  their  invenlors. 
They   occupy  entirely  different  flelda  of  pro- 
dudloD:  and  each  is  peculiarly  adiipK^I   to 
making  a  special  kind  of  steel,  aitd  tn  wnrklDg 
uj)  materials  su<-li  a.i  Uie  other  is  U-n»l  titt«-d 
to  handle,     Kach  has  its  place  in  our  ioda»* 
trini  sysleni.  and  eiu^h  \n  of  <lire<H  and  snb- 
stantial  value  To  the  "tlier.     The  Beseomer 
protcss   will  pnihably  make  the  |i«lk  of  001 
Steel  rails,  and  the  ."^iemens  process  will  prob- 
ably Mipply  IIS  with  the  best  of  boiler-plate, 
for  an    indetinite  period   of  lime.     We    sliall 
alwa^-s  find  a  tield  open  to  both,  and  )di«)I  al> 
wa,vs  see  each  taking  its  own  [ilaee.  and  Hllirig 
it  in  a  manner  that  the  otiH-r  cuHiM>t  imitate. 

Tbe  original  SiemenH  proue-tH  wn«  one  in 
which  the  carbon  was  removctl  from  cast-iron, 
]>artly  by  dilution  witli  wrougfil-iix>n  scrap- 
metal,  and  partly  hy  oxidation  in  the  flame  of 
the  rcverlH'ralory  furnace  of  Siemciu,  aail 
also.  jHrhapH,  to  some  extent  by  ■  dLtsociation.' 
This  metliod  of  making  '  mild  steel  '  tnvuh-ed 
till-  itKc  of  a  large  fuautily  of  scrap,  niwl  al- 
though «l  first  a  very  ei-onomtud  process, 
and  euntiuiiing  to  l)c  eoonoinieal  su  long  as 
»crn|>-iron  Hooiied  the  market,  an  ililid  nt  tbe 
first,  became  unecohomlcal.  comparatively, 
as  the  price  of  wrought- iron  M-rap  advanced. 
Siemens  then  lulroducMl  bin  so-calle<t  '  orv 
process.'  in  wlildi  the  ivducUoii  of  the  carlwa 
was  effected  by  tlic  use  of  the  ores  of  iron. 
The  (iroeess  as  now  usually  oondudeit,  umler 
the  direction  of  the  agents  of  the  inventor,  is 
a  mixed  ore  and  scrap  process. 

The  |>ei;uHarily  of  the  product  of  lUe  Siemens 
proci-^  ix  tbewondcrnduuiforinily.  toughness, 
and  purity  of  the  metat.  Tbi>  most  slringeut 
demands  of  the  engineer  are  ivwiily  rki  hy 
tbe  oi>en-bearth  sieel-maker;  and  tbo  most 
delicate  shades  of  (juatity  are  obtained  with 
an  ease  aud  aceuniey  tluit  are  approadtnl  )iv 
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no  ol.lwr  known  iniHhods  of  iimkiiii:  miltl  mIrcIk 
ill  Inrgc  qiwtitilicK.  Tliin  is  the  «nly  kiml  of 
sicci  in  general  iis«  for  boiWr-plate,  for  bridge- 
work,  or  for  gencrni  conslnietion.  The  largest 
and  flnest  (jtoantalii{.>s  hi  iLe  norUI  are  now 
made  of  this  material,  and  llieir  inacbiuen-  is 
gradually  absorbing  a  larRer  and  larger  pix>- 
poniiHi  of  Ihe  same  kind  of  lueinl:  and  the 
time  is  iirobnMy  not  far  diMHtil  wliiti  it  will 
hai'o  <'oni{ili-ttrl)r  disjilaeed  iron  fur  all  onliitary 
pnqioKi's  of  enginrerinji  voimtruetioii,  —as 
conijilclcl.v  a»  h»«  Beiwciner  sled  dijiilaeed  it» 
rival  ID  the  mannfnctiiro  of  railw. 

The  great  bridge  over  the  l-"irth  of  Forlli, 
with  its  two  spans  of  seventeen  hundred  feel 
eaeh.  Is  to  take  forly-two  thoii§Rn<t  tons  of 
>tiemen»  su'el.  The  one  firm  of  Elder  &  Co. 
of  Glasgow,  ilic  (lioneera  in  Uie  introduction 
of  the  uiHi'ine  roin|H>und  engine  and  uf  steel 
shi|>H.  n!«-)«  sunn-  Im'eiitv  ihoiiRiind  Iiiiis  of  iliia 
sUfI  [ler  Annnm.  In  llie  uliip-biiildin;!  trnde, 
over  two  liiiiidrx'd  .itid  sixty  ihiiuKaml  lonit  are 
now  nsed  cjicli  ypai". 

There  are  now  over  a  hundred  and  fifty 
open-hearth  furnaces  in  operation  in  Great 
Britain  alone,  exelusirely  for  the  manufacture 
of  die  Siemens  steel.  It  has  boon  found  posai- 
l)lc  lo  obtain  teaiiteraturas  suniciently  high  to 

move  |iliOH[ftioruA,  that  bane  of  the  steel- 
;«r;  niiil  now  nioderatelv  [ihosphu retted 
nrr  woi'kfd  for  *lpel.     The  KerU]i-iron  tned 

to  a  ({oiisidei'able  exte.nt  ciblnined  from  th« 
Bessemer  works,  which  supply  rail-i-nds  and 
Olber  waste. 

Space  does  not  permit  more  than  a  mention 
of  the  other  minor,  but  nevertheless  giv«t. 
'  crealora  of  the  age  of  steel.'  Sir  Joseph 
Whitworth  hns,  '■>■  a  Mslein  of  compression  of 
Iho  nitiltei)  and  Butidif>iitg  ingot,  given  us  a 
dteel  no  jMTfet-Uy  itound  and  free  from  ■  blow- 
holes '  (hat  it  may  be  umhI  for  a  ihoiiHand 
purpose*  for  which  ordinary  stMl  ia  entirely 
unfitted.  This  stcpl  is  maile  by  the  ordinary 
processes,  and,  when  ponrrd  into  the  ingot,  is 
immediately  placed  under  the  plunger  of  »  very 
powerfhl  hj'draulic  press,  and  there  subjected 
to  a  pressure  of  a  thousand  or  two  thousand 
tons  :  under  which  enormous  load  every  pore  is 
cloAud  up.  and  the  steel  solidifies  in  a  compact 
mug  of  «neh  lineness  of  structure,  that  no 
microscope,  and  no  |ih_i  nii'al  or  mechaoical  teat, 
can  detrot  the  slighti-Ht  defect  in  lioraogeneoua- 
ness.  Its  strength  and  ila  ductility  are  oucli 
that  the  inventor  t«-stH  Ihe  on! nance  which  be 
makes  of  this  mrtal  by  strcurlng  th<:  shot  in  tlic 
gUD  so  that  it  cannot  be  driven  out ;  iind  then, 
OriDg  the  charge  behiutl  it.  the  whole  mnsa  of 
gas  resulting  fhim  the  combustion  blows  out  at 


the '  vent '  without  injury  to  tltc  gun.  Nosaoh 
best  was  ever  dreamed  of  by  any  ordnanoe 
oflker,  or  attempted  with  any  other  kiud  of 
ordnance  metal. 

Sir  .lohn  Broirn.  the  proprietor  of  the  great 
iron  and  iteel  works  at  Sbelftetd,  faitiuti^*  for 
the  mattniiude  of  ibe  armor-plates  oflen  made 
there,  wna  Ihe  Qrst  munufaelitrer  in  Great 
Briltiin  to  countcnanee  KcNsemer  in  his  en- 
deavor to  Illlike  a  new  sti-el,  and  was  the  first 
li>  put  lip  a  Bcwtemcr  converter,  after  the  early 
cxperimonls  of  the  inventor  bad  indicated  a 
probable  success.  The  armor- plating  of  ships 
—  an  invention  of  our  eountn*maa.  Robert  L. 
Stevens  of  lloboken  —  was  adopted  in  Euglantt 
duiing  the  Crimean  war,  at  about  the  time  that 
the  Emperor  Na|>ol«oa  made  the  Wra  attempt 
to  make  armored  vciwelH  of  icert-icf  in  stisck- 
ing  Ihe  fortu  at  Sevastopol.  Sir  John  Itrowu 
wiis  one  of  the  lirst  of  thf  Itrilish  iron  mnnu- 
fanliire™  to  fit  up  work*  for  tin-  purpose  of 
inuking  heavy  plate,  lie  soon  added  Besse- 
mer works  to  his  establishment,  and  produced 
steel  for  the  general  market.  His  armor-plate 
is  now  made  as  a  '  compound'  plate,  conaifit- 
ingof  an  iron  backing,  with  afaciugof  atce), — 
a  combination  of  which  more  is  ex[>cetcd  than 
from  the  simple  oouhI ruction.  Thi.-  magniluiie 
of  the  worka  may  be  imagined  from  the  fact 
that  tlierc  are  in  om'.  a  hun<lrccl  and  sixty 
Kteatn-tHiilerN.  lupjilying  steam  to  the  amount 
of  eU-vcn  tlioiiHiind  or  twch-o  thousand  hoise- 
powcr- 

Otber  great  promoters  of  the  revolntion  now 
in  progrci^  are  Messrs.  Gilchrist  and  'I'homas 
and  Snelus :  they  have  done  much  towanl  the 
reduction  of  the  cost  of  making  steel  by  tlie 
modern  processea,  by  making  It  powiible  lo  tnte 
the  ohenp  pbosphuretted  oi-es  which  had  pro 
viously  been  unavaibble.  Th*-  new  method  of 
operation  of  the  BeHsenier  prun-!«.  which  h.is 
etfM*U-d  this  change,  ami  whiHi.  as  Mi'.<.'nrncgie 
KivK.  ha.t  "done  more  for  Kiiglniid's  greatness 
ttiaii  all  her  king^  and  igueeus  and  aristocracy 
together,"  consists  simply  In  the  lining  of  tbie 
couvcrtcr  with  materials  having  a  basic  reac- 
tion, and  in  the  introduction  of  similar  material 
with  the  charge.  Lime  is  the  base  found  beat 
a<3apted  to  the  purpose  ;  aud  its  use  baa,  after 
long  experiment  and  the  ex|>end[ture  of  much 
tline  and  money,  beeu  made  practicable  by 
Uesara.  Thomas  aud  GilcbriHt.  and  Mr.  Snelus. 
At  e\tri-niely  high  ti-nifx^ratuivs.  and  in  tlie 
prex'niK-  of  liiiii',  ph(x<[ihoru.i  will  [ynxa  from 
the  molten  iron  lu  the  (converter  inu>  the  lime 
with  which  it  moota  in  the  lining  of  the  vessel, 
and  which  is  adderl  before  the  blow ;  and  the 
Steel  is  thus  (Vced  from  its  most  persistent  aiitX 
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dai^rouii  Impurity.  Mr.  Siielus  seems  to 
bavc  bt-trn  ibc  first  lo  woric  out  ttiia  pro)>l«iii. 
mid  It  wiia  iticii  [Hnfcclut  tiy  thcoLlicr  iiivi'ntorA 
mcnliunml.  Tliu  sULtv^t  »t'  Lli<-  prot^-iu  is  to 
:i  (x>nsi()<-riil>l(;  nxtvnt  <Ie|H'n<lcnt  ii|>on  tlic  me- 
cliiiiiicnl  cIi-Liils  of  tlif  [limit  nnil  of  tlH  »pcr> 
alioii.  —  ilctiiils  pcifccti;!!,  in  part,  by  the  lal« 
Mr,  A.  I.,  llollcy,  ouc  of  whoso  latest  invon- 
tions  wa*.  a  form  of  rnpMly  rcmovahlp  couvcrl- 
er  espeeiiilly  adapted  to  this  modiliciilioii  of 
the  older  proci-sa.  This  new  n>cthod  lias  not 
been  iiitiodiiced  aa  rapidly  outside  of  CroAt 
Britain  as  \a  tliat  oonntry.  where  the  scarcity 
of  pure  or*9  renders  it  of  very  grc^al  iinporianoe. 
In  Ibt!  irnitcd  States  the  Abunduuie  of  ori-s 
compitrnlivcly  frcu  from  phosphorus  rendona 
tlic  St  ui- 1 -maker  to  a  great  extent  imlepenilctnt 
of  the  'biwic  pixK^-ss."  All  of  thi'  larger 
milker*  now  havn  tlirir  own  toioes  of  gwud 
■  Bessemer  ore*."  and  do  not  feel  much  intc^roitt 
in  this  latent  of  the  great  invotilwns  of  tbe 
opening  itge  of  steel. 

The  *  crentoi-fl  of  the  »ge  of  ftteel '  have  ren- 
dered inestimable  aorviee  to  mankind,  and  all 
muiikiiid  will  be  interested  iit  reading  the  story 
told  l>v  Mr.  Jeans.  It.  H.  TiiuksToic. 


raS  GUATEMALTEC  LANGUAGES. 

Zur  fihaoffrttphU  drr  rtpublik  Guaitmala.  Von  Otto 
St<h.i,.     Zuriuh,  Orttl  FUtdi  ^  Co..  1881.    9  f 

180  p..  niai>.     8=. 

A  •/ntinmar  nfihe  Cnkfltiqiul  language  of  Gualenaia. 
Tnintlijtod  by  U.  (S.  BulXTO.v.  Pbiladt^lphiti, 
McCalia  and  Stitrtli/,  ItWl.     "2  p.,  ump.     8^. 

To  suppose  that  dialects  of  the  Maya  family 
ve  the  only  languages  siioken  by  the  Indians 
of  this  extensive  Central- American  republic 
would  be  at  variance  with  existing  facts,  al- 
though tlie.v  cover.  Indeed,  the  largest  part  of  lis 
urea.  Tlie  present  tribes  apeakiiig  allophyllc 
Ikugnagen  (Iliut  is.  Inngiiages  belonging  to  oilier 
families)  are  tbe  I'Ipil  Indianit.  fl|ieaking  an 
Azt«^c  longnc,  and  now  found  in  two  iliMlriuls 
only  (near  Ksvnintln,  S.ilami,  etc.)  ;  the  Pii|*u- 
lucn  Inilisns,  on  the  border  of  San  Salvador, 
belonging  to  the  Mijc  stock  ;  and  the  Caribs.  at 
tbe  mouth  of  Rio  Duke  and  in  the  adjacent 
tenrltory  of  Honduras,  who  still  speak  the  lan- 
guage of  the  Lesser  Antilles.  Otto  Sloll.  who, 
during  a  five-years'  sta^'  in  the  mountainous 
parts  of  Guatemala,  has  made  extensive  lln- 
guintic  and  etlniographie  studied  of  the  abori- 
gine*, haa  established  the  above  elasnillculion. 
oihI  abio  mentions  the  foruK-r  (if  not  present) 
exlstenccof  two  otlier  diatrclii  which  may  po»- 
aibly  form   linguistic  famiiics  for  Uiemselvos. 


—  the  Sinca  on  tbe  southern  count,  ami  tbe 
Alagiiilac  on  Itliddle  Mot^ia  Uiver,  tMth 
fVom  the  historian  .Juarros.'  'I1ie  first  thne 
of  Uic  aI)Ove  languages  ar«  illustrated  by  *-o- 
cabularies  and  linguistic  comparisoos  witJi  cog- 
nate <Iiiitet'tii. 

Of  Kixteen  Alaya  diiitects.  the  learned  Inrea- 
ligatOT  olfers  a  useful  an<l  «>aip!et«  vocabulary 
extending  over  ttirco  hundred  lerin.t.  Siibjoineif 
to  these  are  short  texts,  convcn«ilU)nB  In  In- 
dian, historic  and  ethno^r^pbic  notices  fVom 
tbe  conquest  down  to  our  times,  ami  :iu  elabo- 
rate bibliography'.  To  judge  from  their  lexical 
and  grammatlc  ohaiacler.  the  dialects  have 
evolved,  aceonling  to  .Stoll  (pp.  173-I7i),  in 
the  following  hi&torlc  order  bom  tlie  pareut 
luugua^L' :  — 

1.  fftiantec  forms  Uie  most  archaic  group, 
now  iwpamtcd  from  all  Ihe  o4hera  by  tta  norlli- 
ern  location. 

2.  Maya,  with  its  aubdialcvta  of  i*et«ti  ami 
Lacandoit. 

The  following  groups  (3-R)  ha^-c  detached 
lliemiielves  (K}in  the  Maya  of  Yncatati,  and 
their  forma  are  of  a  much  less  archaic  type  :  — 

5.  Ttental  group,  embracing  C'hontal  o( 
Tabasco,  Tzental  proper,  TzoUil,  Cbailabal, 
Choi.  —  all  in  aontbcro  Mexico;  Uopan  la 
northern  Guatemala. 

4.  Poamdti  group,  embracing  Qu'ekcU, 
Pot.'ont-hi,  I'ocomani,  Cliortl,  In  centra)  and 
■.•aal'Tii  Qu.ttcinala. 

6.  Qu'icki  group,  (umprehcndlpg  Qu'tchf, 
I'spa n tec  (dialect  disco vcrcil  by  Sloll),  Cakdil- 
i]Uol  (the  dialect  studied  more  es|iecially  by  tbe 
author).  Tz'utujil,  —  all  In  soutb-W4i«tvm  (lua- 
temala. 

6.  Mam  group,  comprehending  Ixil,  Mam, 
Aguacatee,  In  tbe  western  sections  of  the 
re|>ul)t!c. 

Till-  thinl  group  eonsUtutes  a  mudt  jounger 
branch  ofUic  Maya  of  Yacataii  than  the  fourth, 
fifth,  anil  sixth  grottiht. 

The  (!'akeiii<pi<-I  language  la  a  Maya  dialect, 
s])oken  on  the  I'pper  and  Middle  Motagna 
Kivcr,  and  around  Guat^tmala,  IhecapiLilof  Ui* 
republic  of  the  same  name.  It  was  ibereforr 
called  also  'Icngu.i  melropolitana '  and  'lengoa 
giiatcmalteca.'  Uy  nsjuest  of  the  American 
philosophical  society  of  lliiladelplila.  Dr.  firin- 
ton  baa  just  translated  and  (lubUshed  in  Ita  pro- 
ceedings, and  also  in  a  bandy,  separate  edition 
4)uoted  above,  a  Spanish  grammar  of  that  lan- 
guage, datei)  ifi'J2.  and  composed  by  an  un- 
known author.  To  lender  tbe  ex|x>sltioa  uT 
(lie  language,  which  Is  extremely  harah  of  pm- 
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□nuc-iniion,  more  compkiv.  Brinton  has  added 
extraols  from  two  maiiiiiivrit>l  grnmmarB  of  tua 
own  library,  —  thai  uf  the  Itorainicau  Benito de 
Villni-firins.  wliodledin  IfilO:  .-ind  that  of  Fray 
KiiKVJiii  rorr^aatKi,  <x>m|>oscd  sliorlly  after 
1 753.     CakctiiiiiH.-)  po8»es*«8  a  ricli  lltenitunt, 


coiisisliofj;  of  UivologitTal  aud  some  »cinl*lila- 
torital  norks  i)f  luitirc  wriUtrs.  nf  wlilili  hul 
link'  liasi  cv^  Iwcii  |>ritilrd.  A  nuip  fai-iiig  llie 
llLl«iii8f[4!  |M>iiit»  oiit  the  locntjan  of  tin-  {irinci- 
|ial  trilws. 


INTELLIGEyCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVBRKMBNT  OBOANIZATION8. 
D.  B.  gMlD(ia(I  nmj. 
PuMfaUmtc  — AlUiougli  aditmee  copiei  of  lb« 
third  annual  rttport  at  c)i«  gun'«y  ii«te  iMOCd  aomu 
Utne  B^,  it  wai  liioompl«t«  a«  trgBKli  Ibc  illuilra- 
tions.  The  CDRipPoM  report,  bonnil,  I>m  now  Ixipn 
reeelTBd  at  the  officn,  and  will  aoou  be  dittrlbuieil. 

Tiio  toiinli  annual  n^fwrl  bu   Iwcn  iuueil,  al- 

thoufii  It  is  Boi  jwi  readr  for  iliMrlltutlon.  It  con- 
tain* Bve liundml  and  Brepagrji (i.-mli.,  l-tMj, and 
ia  lilunnu«d  Willi  eightr-flvaplaiM  and  l(i«eti  Oguwa. 
The  report  of  ibi-  dlrrctor  prVMnta  a  riuuiU  d  tiic 
oiwratioiia  of  liic  Mirr«y  for  ibe  Steal  year  ending 
JiiOH  30. 1^3;  and  the  ailmhiUlratlTv  mporli  toliow- 
InK  xiva  a  more  dutail«d  account  of  Ibe  wixh.  Tli« 
latter  »rt>  iiy  Mvisn.  H?nry  Gauueit.  Arnold  Ila^uc. 
G.  K.  Uillwn.  C.  K.  Dutloii.  T.  C.  Cbaiulwdin,  R. 
I>.  Irving.  S.  Y.  Eiuinoiit.  G.  F.  Bnckir.  0,  C.  Marali, 
C.  A.  Willi*,  C.  D.  WaicoU.  L.  C.  Jfthiuou.  L.  F. 
ir»nl.  Cari  Bania,  and  Albert  Williami.  jun. 

I  li«  accompanying;  papers  aro  bv  Cnpt,  C  E.  Dut- 
ton.  Mr.  Jo«i?pii  g,  Curti»,  Mr.  Albpi  t  WilljaoBa.  juo., 
Dr.  C.  A.  While,  and  Mr.  latael  C.  KusaelL 

fnpi.  Dutlon'B  papnr  iaon  Hawaiian  Toleanotu,  and 
coHKixU  of  tlilrt**n  ehaplcr*.  covaring  a  hnndrod  and 
forty  pflgc  In  which  Ihc  guoBripliy  of  Ibe  l»landi. 
and  thplr  Toicanii?  pbeoamena,  an>  described.  The 
paper  U  llluatrU«d  wlib  iwvnty-nitic  plain  and  thron 
O^re*.  The  paper  by  Mr.  Joenph  S.  Cnrtla  i*  «n- 
liiie-l  "Absinx-t  ot  u  report  on  the  iniiihig  geology  of 
the  Eumka  district,  Nevart«."  ii  occupies  iweutj- 
elgiil  i-iiKCB.  A  eRnorai  ouUine  of  the  district  li 
given.  Tbc  itruuture  uf  '  Pruapect  :iIount»iu  *  and  of 
BubjrHlII  areiietailnl:  and  tlinoecnri>iiic«aiMlsuun;e 
ol  Uw  ore.  and  the  future  praa(HK-t  of  Kuby  HDi. 
ara  ountiilcred.  Three  phtet  present  a  hnritnncal 
aectlon  and  two  tcrtlcaJ  crow  seetloiia.  Ur.  Albert 
VlUlama,  in  tlft^rti  pn^>,  trcaca  of  popular  fallaclea 
nxanlini;  predorii-ninial  ore-depoail*.  'A  review 
of  Ibc  fowll  0«ireiilae  of  North  America,  anil  i>  com- 
parlMin  xt  llip  toBsil  wilh  tile  living  roflns.'  by  Dr. 
Charles  A.  ^Tbitc.  foltowa  Jjr.  WilliAinv's  paper. 
There  an-  Iwo  .tppendlce*  lo  Dr.  Wliite's  paper:  »ix., 
'Nonb'Anierican  t«itlar7  Oatreldac,'  by  Prafaaaor 
AnpAa  tieilptin;  and  'A  alceiGb  of  Ibe  life-biuory 
of  Ui«  ajUet,'  by  Jolin  A.  Ryder.  Tbe  whole  paper, 
InelHilinic  tbe  plate  expUnaliuni,  occupies  a  hundred 
and  flfty-two  poigef.  In  ihkb  there  are  firly-nlnn  fnll- 
pageplatea.  'A  seokigical  rf4:onnoi»ancein  Miulhern 
Orc^^iHi,'  by  I>rael  C.  KuMell,  a  paper  of  lliirty  pages. 


wilb  three  plaUM  and  ten  Sgnr**,  and  tlie  Index  of 
nine  laxea,  raraplete  tbe  volume. 

BuDeilii  Xo.  3, '  Oil  Ibe  fuMli  faunas  of  llt«  up]wr 
DeToniau  along  the  meridian  of  "fioWfrotii  Tomp- 
kius  coamy,  X.V.,  to  Bradford  county,  renn,.'  by 
nent7  S.  William*,  whs  lamed  In  Uay.  It  coatnlni 
thirly-aia  |>at:e6,  luur  of  wlticb  are  devoted  to  the 
iD>tej(,  and  Is  tbe  SrU  of  a  terlee  ot  artklea  on  ibe 
euiii|Kmiivc  paleo4ilolog]r  of  the  Deroaian  and  car- 
boniicroiu  faunas.  Tbe  price  of  Ibli  hulletln  la  fire 
cent*. 

Balietin  No.  4,  'On  niMuioic  fuMiU,'  by  C.  A.  White, 
it  all  in  type,  and  will  mon  he  inucil.  Tlie  Uital 
ntunbM'  of  pagi!*,  Incliullni!  tbe  naplanallona  of 
plB.t««,  l»  a  huu<l[«d  and  twoniy-Iuiir.  Th«v  arc 
three  paprn,  aa  (ollowa:  "Duecriptlon  of  oertain 
aberrant  forms  of  tbc  Chamldaa  from  tbe  oretaceoiia 
roeJia  of  Teina;"  "On  a  unall  collaetion  nf  tneeo- 
aolc  toMlis  oollecied  in  Alaska  by  Mr.  W.  H.  Dall;" 
and  "On  tbe  nauUloid  genus  Enclimatocenu  llyati, 
anci  a  deaerlptlon  ot  tbe  type  tpvcies."  There  are 
nine  wooden t  plalo*. 

BuUellii  Xo.Siiby  Mr.  lieiiry  Gaiineu, chief  COOg- 
rapberof  the  suney.  and  italinoti  n^ady  tubeiuued. 
It  oonialiia  three  hundred  and  tireniy'Six  pagrs.  aud  Is 
nkHed  '  A  dictionary  of  allitiide*  In  the  United  Slatee.* 
Mr.  Gannett  be^n  tliv  cviiip<lali<~>ii  of  measuntmenta 
of  alUtnde*  when  connected  with  the  Geolofical  and 
geograplilral  aurrey  of  tbc  lerrltorlee;  and  ibree  dif- 
ferent edlliou*  of  tbe  result*  were  published  i>y  thai 
oi^Aiiiaatlon.  the  last  bi-arin^  tlie  date  of  1^77.  Tbcy 
related  principally  to  Ihe  cuunlry  wmI  ot  the  MKsls- 
sippi,  while  the  present  wotlt  embraces  Ihe  whoU- 
Goancry.  Thii  elcvnllons  are  nrran^ied  alpha iwttcally 
utiiier  the  st«ie»  and  terrilories, 

Bulletin  Ko.  S,  -ElerslioiM  in  Canada,*  by  J.  W. 
Spvncer,  Is  in  press,  and  siipplenienl*  bulleiin  No.  fi. 

BullcUn  Ko.  7  !*  al*n  bring  rapidly  put  into  type. 
It  t*  entliied  "Mapoieva  geoloxlca  Amerteana:  a 
otUtiosnc  of  geol<i^lcal  map*  uf  Ataerka  (north  and 
south],  I~a2-l^l.  In  gco-i^phlc  and  cbroiMh>0c 
order,"  by  Jiilc*  Marcnii  and  John  Delknop  Marvuti. 
Thlt  catalnuxe  is  nnodelled  on '  Mapotecn  ColambUtia,' 
hy  Uricoevhea  of  Bogota,  which  was  jmbliilicd  tn 
London  In  IWOt  and  Is  now  out  of  print,  and  rare. 
Besides  a  list  of  tome  thirty  numlicrsrelaUDg  lomaps 
on  thegeologyof  Anerica,lnCotia'B  * ticogitoatiselie 
karlen  unwiea  JahrhunderU,'  publiHh«d  .-u  PMbcrg 
In  ItWl,  tbe  only  lUt  of  geological  maps  of  America 
is  tbe  'Utl  ot  general  saolnitical  nia|ia  n-lalini{  Ka^ 
North  America,'  in  tbe  'Geology  of  Nonb  AmerleM'* 
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bjr  Jn1(!*  StaroAQ  (p.  132|,  piibiiaheil  at  Zuricli  in 
\9ii9.  When  it  t«  niini^inbvrRl  hour  I  he  publication 
>/f  Amerirau  gicalogioil  map*  haa  litcrmTCd  in  Lh« 
pMt  tweiiI7-firF  TPan.  Il>n  Importance  of  t)il«  cal*- 
lognc  will  Ui  appn-eUtoiI. 

Bulletin  No.  8,  'Oil  ciilar^-nicnls  of  mini-ral  fnif;- 
rnenu  in  certain  rotlw."  by  Rolntid  Duer  IrviJig.  I* 
alto  in  pms.  It  will  be  lllii»trntcil  vlthnnn  vnml- 
cut  plue.  five  chromnlitlioicniiib  plAIo*.  an<1  fnnr 
itoodcuti. 


BuMeiin  Xo,  T  b««ii<«  llie  wvnnil  Tolmnft.     A  iiiiim> 
b»r  of  otiM'T  butl^tini  are  In  ootirM  of  pT«])aniti>iK. 

ntid  will  ioan  be«ent  lotJie  printer. MoMOBr»pk 

S».  «ll.,  *SllTrr-kwl  ilitpcall*  at  Eareka,  Ner.,'  bj 
Joseph  Storr  CurllR,  \%  all  lii  tjpc  irllb  Ilic  PxcTplian 
ui  Ihi-  fiiilex.  Il  lias  a  hiin<lrM  anil  nliicty-three 
p*g«ii,  nml  will  be  iltusiraleil  uiib  «ixteiii   |>)at«i  and 

tin  flgiitnf  Mono^npli  No.  rlit.,  '  P)itiwntol'<CT 

of  the  Kiirvkn  .lislnct,'  by  Charge*  DooIiUle  Walooll, 
it  also  i[|  prtns,  and  1r  beiiiK  rapldlj  pnt  Into  type. 


RBCElfT  PROCEEnmas   OF  SCIENTIFIC  SOCIETIES. 


Sodttj  of  aiti,  HMMcibuctta  lutitnU  tt  iwbBolcgr. 

Jf'ijr  £f.  —  A  paper  Itj  3fr.  J.  U.  Ihtt«ii«lder  wm 
read  by  tbc^  «Kcrc(ary  on  ih«  tl«ictTO-il4^pn>UI<>ii  of 
Iriiliitm  on  enBmvml  copper  platee.  A  prucp**  hud 
been  u*<!(l  bv  Mr.  Italclieltlpr  orer  t*«iil]r  yean  a^^o; 
but  [I  (lid  nol  ttvia  to  liavc  bccomt?  known,  luid  was 
pr*J>enied  ua  comparatively  new.  Tlio  «oIutlo(i  wu 
prepared  by  fuMng  IHdintn  uiA  oaminm  with  three 
llmui  tbclr  woljiht  of  iiitr«le  of  polaMiuin  for  aV>ul 
nnc  hour  at  a  briulit-red  hem.  A  fused  mai*  nas 
broken  into  tiaall  picMres,  and  treated  «i lb  nitric  atrid. 
Id  a  gliuti  relorl  with  a  eondmiier.  The  oimlum 
waa  separated  out,  and  the  iridliiin  which  n^mnlnei) 
mu  IrcAUtd  with  cblorbydric  xcld.  after  remfvinj:  the 
iillrals  of  potaasitini  by  cryttitilluuluii.  'I'heioitiliun 
contained  about  one^elithlh  ot  an  onnen  of  Iililitim 
Co  a  gallon  of  wal^r,  in  wtilrb  ubont  nni-'qiinrler 
pound  of  iiiTpliuric  aoid  ahotild  be  arl'Jeil.  Tli«  plMe 
tf  lo  be  iinnieried,  and  conneclnl  wiili  the  bntlt'rr.  »» 
luual,  and,  when  removeii,  wlli  be  fonnd  eomed  with 
iridium,  cioiely  reM'inhlllig  Ihn  cnmrnnn  Heel  piatm. 
Such  pUb'*,  coat«d  wiih  Iridium,  were  vi-ry  diirnWe, 
and  poueMeil  nmny  other  advniila^ea.  A  plale  waa 
•howii  which  had  been  expofi-d  twenty-seven  year* 
wUliuul  priiteetlon ;  nnd  It*  i^iiif.aire  wo*  Mill  brilliant 
Uid  uninjnre<i.  It  i%  more  easily  uliieil  tliAii  a  copper 
pbtto,  tlie  8ur(j.('«  being,  in  this  purtictiUr.  about  Uie 

*am«  M  a  steel  pinte. Mr.  S-  It.  Woodbridge  n-ad 

a  ptiper  on  the  hvalini;  and  vpiiilllntlon  of  the  new 
Inilitntc  bnlldlnic.  *nit  the  *|H.'ci.ti  prlnclpW  IriTtilvnd, 
The  buildlnshnd  not  been  p1nnnr>d  wilhi<iH'i.'i»lrerer- 
•ne*  ^>  any  accepted  «y«iem  o(  veniilntioii.  and  only 
Uie  elrcnni*tance  of  hollow  walls  n^ndered  the  Intro, 
ductinn  of  (uch  a  •ytleiu  {><im>U>Ic.  }>nine  iif  (he  mnre 
pnitnlnent  feature*  of  the  Iiealiii):  and  venUlatlon 
«]r«ie>n  a<lupled  are:  the  reverinl  of  the  onllimry 
euatum  of  anb-inlliiailng  ventilation  to  reonomy  In 
healing:  liH.inj;  ihe  qtiaiilily  of  air  Te>inlr«don  dnt4T- 
minrd  reqaireuieiils  rather  than  on  oubie  capacity 
■Imply;  the  lue  of  Inrge  areAs  of  air-pM*a)^H,  niiil 
low  Telocllies;  niakinf  tl>e  outlet  areas  iinalier  tliin 
Ibe  Inirt  areas,  and  loiiie  peculiar  features  of  the 
fluet;  healing  by  large  sir  voluniei  at  low  ten>]>en- 
lares  Instead  ot  by  sioall  roliimes  at  high  tempera- 
turM;  •ONi«  modi  flea  lions  In  the  ciMistriictlon  of  the 
fan.  IticreMNvg  Ihe  «IDctency;  th«  mcilio-l  of  conlral- 


liug  the  ten peral tires  of  the  coll*;  tbe  uielhod  nf 
dctennlnJnK  the  rate  of  cmideRMlUin,  uttl  tho  dally 
aggregate  eondensailuu  as  a  mean*  of  critical  aindy, 
anil  of  determining  the  cost  of  the  heailnn;  aiul  ven- 
lilatlon;  and  plucInK  the  riMiillaiion  and  llie  lem- 
peratiit*  of  eath  room  urider  eontnJ  of  the  engineer. 
Tiic  buililing  mejisuru"  about  IjO  by  SW  fwi.  Is  "ft  feet 
high,  and  contains  some  forty  ruonu,  fn>iti  3,000  la 
00,000  cnbtc  fe<ii  In  eapoclty.  In  delertnlnlog  tk# 
rei|ui<ltc  Rlr-«irpply,  reicarVl  iras  had  to  the  niaxiinuin 
nuinberof  occupants,  and  Ibecbararter  of  their  wort. 
Ordinary  lecturr-moms  receive  1.600  eiiblc  feel  per 
linnr  frir  eni-h  person:  physical  Uboraloriea,  where 
•oiue^>-flaiii«sare  ii*ed,  gctS,<XO;  ordinary  cbemical 
laboraturiC!!.  3,000:  theorxanie  rliemlcal  labormtory, 
*.iM\:  and  librmrics.  S.ooa  Tlie  total  npadty  at th* 
moms  Is  about  741,000  cubic  feet,  and  the  mean  total 
slr-»U[>iily  about  ^,r>:tr),0(Xi  eiibk  feet  per  hour,  cortw- 
ipoTidln^.  nith  a  unlfuno  distribution,  to  nehiatigc  M 
Ihe  entire  air  every  twe!\*e  miiiiite*.  In  tlie  chemlcaJ 
laboratories.  iKiwever,  ihe  nir  it  chanpwl  every  six  or 
•even  ralnmes.  There  are  "ni  fines,  three  fe«I  by  one 
fnut.  with  a  local  am  of  i^ut  X90  s<(URre  fr«l ;  and 
nearly  one-Iialf  of  theae  bad  to  be  locaml  In  tJ)*  oiU< 
side  wulU,  noin-lth standing  the  ohjectionN  lo  •uch  as 
arrangement.  Tho  finish  of  tbe  fluea  Is  rough  brick. 
Eairh  inlet  Due  connects  with  but  a  tingle  roocn,  and 
the  iulet  is  at  abont  Uie  mktdUi  of  the  hrlfhi.  Tfa* 
outlets  are  at  the  top  and  boiloeti  of  the  room;  the 
former  being  uted  only  In  hot  weather,  white  the  tal- 
ler ore  always  open.  There  are  three  ralvcr  or  dam* 
pera  on  the  outlet  Utie. — oneRiihnto|i,aebeck.Tm]T« 
oC  tbe  botleni  lo  prevent  a  reversal  of  tlie  dranfllit, 
and  one  at  Ihe  lop  outlet  i>(  the  rooBi.  Ttie  inlet  flue* 
also  have  three  dampers.  Tlie  flues  tenolnute  In  a 
sub-basement  four  fent  high,  under  the  whole  build- 
ing, with  a  conerete  flour.  Tbe  air  eiitcTt  thrnufk 
Urge  o'indows,  nnd,  after  paMiQ);  t]iruui;h  ilie  mahi 
coll,  posies  tliroiigb  the  fan  into  the  fan  nxini.  ofrm 
on  three  ildea,  to  tbn  sul>-buenienL  Tlie  fas  to 
tu'eii-e  feet  In  diameter,  wiili  twelve  lloals.  and  kaa 
a  free  delivery  over  its  entire  clrcunifereikce.  The 
power  II  require*  1*  very  small.  Calculation  iliowed 
that  Ihe  tost  of  heating  the  new  balldlng  wiiald  ke 
miicli  greater  than  ibst  «f  healing  tlie  old.  un  sC- 
count  of  tbinner  walls,  and  olber  louree*  nf  loM, 
hesliks  the  greater  quantity  of  air  snppKniL    Tbe 
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mauer  of  Ibe  bcftUng  had  bc»n  put  iiiio  ihe  Iiand* 
<-f  Ur.  F.  Tudor.  TLe  maiu  coil  Leatt  iho  >ir  iu.V/> 
or  80*  C,  anil  a  wpplemenUnr  coil  u  Ibe  fool  of  racb 
fluR  h«aU  U  as  much  bigli«r  m  required.  As  the 
fWi4ra  lusiii  in  below  Ihn  boiler  Wrtl.  and  lh«  rvUim 
bduw  ih«  tntik  for  coDdrnwd  water,  tliv  amngo- 
ment  of  tlintR  colls  «aa  (|Ulla  ilifllculc  Ur.  Tmlor's 
fraciionnl  suite  isapplinl  to  each  coll,  and  »o  adjii.teil 
as  t<)  Jiut  fill  [lie  coil  with  itram ;  only  ilif  cotiilriiscd 
water  cscAping  at  Ibc  lowor  «nil,  aiii]  ilralniiig  iiilo  a 
lank,  from  which  It  Is  raised  bj  a  Davldion  pump. 
The  boiler*  and  «nglii«s  are  all  li)  another  buililin^, 
Romi*  Iiiitxlred  and  fiftjr  feet  away.  Tim  IlHvidiori 
puniji  «erve*  u  a  walri^in«|cr  10  register  the  <|uanllty 
of  wnter  comkiittei]  In  the  coili.  Fnt  lhi»  pnrpoan  a 
crllniicr  itruutid  which  a  piece  o(  paper  Is  wound  la 
revotr^d  bj  clock-work,  nnd  a  p«iiell  to  cinuiceted 
with  thie  pump  piMon  that  it  Is  gr«iliialt>-  roorcd  In 
Ibe  direction  of  the  ia\»  of  the  cylinder  by  the  action 
of  the  pitiiip.  Tbu  lengtli  of  alrokc  and  slu  ol 
ejlituler  being  Iniowt),  an  anlomallc  r«cotd  Is  Ibua 
obtained,  shawlng  tho  igiianUlj  d  wal*r  condensed. 
It  alio  afford*  aniens  of  tludyiuK  many  other  points, 
a*  It  shotri  the  tiniu  of  leUiiij;on  steam  andsbnttlng 
ll  off,  of  ttartbig  and  stopping  ih«  tan,  of  opening 
Ibe  windows,  ntc  From  the  iinanlity  of  water  cou- 
dcnsrd,  the  amonnt  of  coal  wliich  shonld  be  mO' 
fumcd  Inhcalini;  and  vcaUlallng  the  biilldlnK  may 
be  colculaleiJ.  With  ihc  »jd  of  thin  automatic  ap- 
paraiiia.  Mr.  Woodhrldsc  had  kindled  the  matter  of 
cuit,  and  had  dlscoveral  a  ooaaldurable  waste,  though 
he  hod  not  j«(  been  able  to  vrfr*  at  Its  eauM.  Tbc 
r«tiilcs  of  the  syitern  are  fiilly  as  >allsfBciory  as  were 
antfcipatfld.  rrDfrnor  Nichols  bsssiudledlliecheiui- 
cal  comjiosltion  of  the  air,  and  has  fi>und  in  the  case 
of  one  rooni,  after  it  had  been  fully  occupied  for  oiii: 
honr  hy  eUhtj  or  ninety  sindent^  the  tollowlox  pro- 
portioiis  of  carbonic  acid  exprawed  in  parU  Is  10,000, 
—  Ftob.  B,  4.8;  March  6,  G.l;  March  11,4.5.  — thus 
abowhijt  practically  no  contamination,  lb  regard  10 
moUlure,  Mr.  Woodhrldso  ihoughi  a  rriatlve  bamt- 
dity  of  40%  at  a  tcmporiiiire  of  0^°  was  uifllctent,  aa 
with  a  low  relallt*  humidity  it  is  much  cailer  to  ke«]i 
th«  air  sweeL  As  a  whoI«.  the  work  Is  highly  salbfac- 
tury.  not  because  perfect,  but  btcanse  In  to  many 
rps[>ocu  it  meets  the  wants  It  underlouk  to  satiatj. 

8«*-T(iHt  islarMeaploal  noitty. 

Mofft.  —  Mr.  Charle*  H.  I>eii1»on.  in  a  paper  on  the 
Itold  tiMids  of  Caiifurnin.  said  that  the  coasc  of  Cali- 
fornia from  Iti  northern  to  it*  ■oiithein  boundary,  for 
a  length  of  nearly  seven  hundml  mile*,  Is  strewn  witb 
tnagnaclc  Iron  sand,  or  coiBmlnuted  niaf;nellte.  carry- 
IflK  goM  and  Sonne  other  mrtals.  lie  described  the 
discovery  of  gold  In  time  sands  at  GoM  llluff,  whpra 
Ibo  indication*  arc,  that  ihc  spot  was  one*  Ibe  luoatb 
«(  an  imm«n*e  river,  now  exiincl.  The  priOMi  of 
ininingforgohlamon;lhesieiaiidi  wnsdcicribed;  bat 
this  process,  said  Mr.  I>enti»n.  hu  n»i  ptotkI  proAlo- 
Uc,  On  Ihc  Klamath  Kl  t-er  Ihc  KoM  I*  ai<}oclal«d  with 
tho  sante  *and,  aiKl  with  platinum  and  Irldoameiie: 
while,  on  the  {.-real  San  Joaquin  Hirer,  xIrcuQS  and 
Mr«sm  dniMhar  are  Its  additional  associate*.    lie 


mentioned,  that,  while  the  black  sand  If  valer^worna 
tlieqaarti  Is  sharp  and  splintery,  as  if  nevfr  subjected 
lo  lli«  action  of  water.  Ncverlbeltsi,  bcBnath  Table 
HCounialn,  where  It  waa  wtlstactorily  pivred  that  It 
had  h««ii  iteposllcd  by  water,  the  gravel  had  the  •amo 
sharp  features. 


NOTES  AUD  NEWS. 

Ix  order  to  irilow  an  Inierchanfe  of  coartesles 
boiween  the  British  and  American  ssaocUlloR*,  and 
enable  Ibe  members  of  the  two  nsiociatlonit  to  attend 
both  meetings,  I1i«  ikeotltig  of  the  American  associ- 
ation for  Die  advaiMNinent  of  sdancc,  this  year,  will 
lake  place  at  a  later  dale  llum  utiutl. 

The  council  of  the  Brliisb  aivoclailon  has  Inilted 
the  fellow*  of  Ibe  American  oModal ion  lo  join  In  ibe 
mwilniiai  Montreal  on  the  footing  of  honuroryment- 
bers;  and  the  Amerlcatt  assuciatlon  and  llie  local 
ooannlllec  of  Phllailvtphiahnvc  invited  the  iDember* 
or  tlie  Itrllisb  astoclatlon,  with  their  nenr  relaUves 
«Jio  may  be  with  tbein,  li>  take  part  lu  tbc  rhlt<del< 
pbla  meeting.  Invitations  have  been  sent  lo  the 
loading  adnntlflc  societies  abroad,  inviting  Ihem  to 
•ocid  detegaiM  to  the  Phllodelphta  meeiins-  The 
probabilltlea,  Uierefore.  are,  thnt  the  Phitailrlphla 
meeting  will  he  largely  intemntlonal  In  iu  cbarocier; 
and  ll  U  likely  that  step*  irlll  be  I.iken  lo  form  on 
iuternalional  telenliflc  luaocialion.  At  the  annte 
time  witb  Ihc  asaociaiion  meeitng,  the  intomaiional 
electrical  exhibitioo  will  be  taking  place  in  Fhilailel- 
pbla,  and  probably  at  the  close  of  the  week  ait  eleo- 
U-loal  congras*  will  b«  Iielil.  Olher  bodies  will  also 
1k.>  in  wasiou  during  tlie  week,  among  (hem  ilie  Penn- 
sylvania state  ogrlcultoral  society  and  the  American 
Instltataot  nlnlng-cnglneen. 

Tlie  local  cominlliee  are  ac(l*ely  engaged  Iti  per- 
fecting their  >muigrmenl9  fi>r  Ihe  Micommodatloii  of 
the  large  number  of  penons  which  the  unusual  dr- 
eumatanCM  will  call  to  Philadelphia;  and.  while  ilw 
cotttemplaied  artangewonts  provhie  for  two  thousand 
members  of  the  isiodaliun.  It  Is  eanieally  T«qii«a<ad 
by  Iho  committee,  tliat  Ihey  be  notlBcd  as  early  as 
poe*lble  of  tlie  intctilion  of  mmibcrs  and  their  fami- 
iles  lo  be  present.  AD  members  who  inienil  to  be  at 
Phlladetpbia  should  Iherefore  aulify  Ihe  local  *ei> 
rrlsrlo*  at  an  early  day,  and  at  the  same  lime  glre 
their  addr«>MS  wbeiv  the  ■  J  j^cal  circular '  wilt  reach 
them,  if  they  are  to  !«  abeenl  fn>in  tli'ir  permaitent 
homes  during  Ihe  suinrnvr,  Il>-(iiiilc  infoieaatlon  III 
nrlallon  to  lodging*  and  tram porLnt ion  will  be  giv«B 
Irt  tlM>  '  liocal  circular,'  wlib  much  other  Impotlont 
information. 

A  series  of  reception* will  he oflet«d the oMoclotloiv 
and  lu  giiesta.  Including  <me  *t  the  Acadesny  of  mu- 
sic after  iha  pcwtdeni'*  ad<lresi,  a  reception  at  the 
Academy  of  SiM  art*,  a  garden  party  at  Havcrtord 
college,  and  a  microscoptcal  exhiUtlvii  at  ibe  Acade- 
my of  natural  aclences.  Tbe  botanical  aectluii  of  the 
A^emy  of  natural  sciences  will  hold  at  tlic  academy 
a  special  ineeling  for  boiaiilslt.  There  n-lll  >Ibo  be 
rUliaio  the  Inlcmatlonal  decirfcal  eabibiKon,  ih" 
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Z-Hilofticitl  fcardeu^  Pftlrmnuni  p*rk,  l[iil«pi?ni]«nce 
lull,  and  oilier  plarm  ol  tn[«TMt;  &a<l  (lie  vArlous 
inttllutions  In  iti«  cily  will  wriconie  Ib«  luoocialiou 
In  iliWr  lulls.  During  ibc  meeting,  free  excurslona 
will  tie  cHenJ.  to  the  apjulKirp,  Ihc  ;tnlhrj>ciu>-cna) 
»g)U[is,  and  oihCT  plxces  nf  inierBti.  aiiJ  poMlbiy 
liniil«i]  cxcundons  to  luore  ilUtiiiiC  poluta  after  Ilia 
niMting.  Special  butanical  and  geological  excunioni 
nil)  Kino  lie  uiaJe. 

The  local  comrolltiKt  am  now  prepiLrlnc  a  map  and 
guide-book  tor  the  um  of  meiiibent.  Tbe  atsuciaiioii 
poit-offlcc  will  be  uttablUhpiI  in  ilii?  Academy  of  mu- 
iIp.  under  ciiarj:^  of  Gen,  Iluidi-koper.  poitinntW'r  of 
I^llMlelpliia:  and  teltcn  nnd  parkxK<^H  boarlnti  tlio 
•  lelU>™  A.A.A.S,  will  be  dellveretl  ili«r».  Specisl  frw 
ivk^apbk  facillile*  for  pvrauiial  lumsa^s  liavv  be«u 
■eeurnd,  liicludiu):  tiic  ujo  of  Ibe  triuiMtlanlk  cable 
for  the  boneCl  of  foreign  giicxl*.  The  trantportolioii 
of  •pecliui'ak,  upporalu*,  etc,  will  boaliendnt  lo  by 
Uii!  local  conimlll««,  wbu  will  glv»  particulai*  on 
receiving  applications  Ihrough  llie  local  wa'clnrii!*. 
K»erj-  pos»iLili?  carp  will  be  taken  <if  obJccU  »cnl  (or 
i^xhllfltlun  ur  use  durlni  tlie  uicmlnic.  and  a  tiillabln 
ball  will  be  proFldrd  for  Ibplr  ezbibllloii.  It  is  bop^d 
Uiat  mr.mberk  bavins;  specimens  orappuraluiof  pal- 
Iicui»r  Inicreel  will  eibibii  ihcm  at  the  meeting. 

Tti»  uiecUng  will  be  called  to  ordor.  In  K^neral  u:»- 
tloDi  al  tirn  o'clock  on  Thursday  uioniiiiit,  Sept.  4,  in 
tie  Acodirniy  of  luusic.  by  Pmidcnt  C.  A.  Young 
cif  Princeton,  vrbo  Hill  rc-<ign  Ibe  chair  to  the  pn^rti- 
duiit-iiltcl.  Prof.  J.  P.  L«l»y  of  I'blladelphU.  After 
lb«  adjuuriunctit  of  (he  Ki^n^ritl  hmhIoii,  tb«  «cctl(uis 
will  organize  In  ibeir  r«i|>n.'1ive  ball*-  General  sm- 
•ioni  and  Mictions  will  be  held  on  Friday,  The  rict- 
pruldfiiu  uf  tlie  »PcUon>  nill  prflbabiy  give  their 
sddresies  during  i.heday;  aud  In  the  evoniiig  Preal- 
dent  Young  will  deliier  bis  address  al  (be  Academy 
of  muilp,  after  whicb  Ihi^re  will  bo  a  reception  teu- 
d«rvd  l<i  tbu  jnewben  of  llic  n»toi;latlon  and  tholr 
Invited  giieil*  by  ibe  Itn'al  coininlUfe  and  fiU/(^n»  of 
Phi  Ind  el  pitta.  SilMrday  nlll  probably  be  iiiven  up  I^i 
exenj«loii»  and  rvccpilonn.  Tlic  gvncrni  program  me 
for  Ibe  reit  of  the  mcnlln|(  will  be  ilmllar  to  that  at 
previous  mceilncK 

Tlic  headijuarten  of  tbe  asauciatluD  will  be  at  ilie 
.\cndeniy  of  music,  wblcb  is  on  Broad  street,  lu  ilie 
canltu  o(  the  city,  very  near  the  station  of  the  Peiin- 
tyKatiia  railroad  and  *ovcral  Unte  liolel*.  The  fee- 
lion*  will  be  amply  accommudate4  lu  other  halls  lu 
tiMj  liiiiuediate  vicinity. 

The  ufficei  of  ilui  permanent  *ecn>tary  and  local 
cumuiittce,  tb«  auoclaticui  jKMt-ofllco,  etc. ,  will  bo  at 
the  Academy  of  music  after  Sept.  1 ;  previous  tu  that 
Ibey  will  be  at  the  Academy  of  naiural  scleiiues. 
Tlie  permanont  secretary  nlll  ettablUb  bisolSccin 
Phlladnlphla  on  Auf.  'iS. 

The  cfflcera  of  svveriil  uf  the  NecUous  are  arranging 
lor  apecial  topics  of  discui.ilou  for  ibe  ditfrrviiL  da}'S 
of  tbe  meeting.  A  eommlticc  of  icotJun  1>  lias 
already  tent  out*  iiieclal  cirviilar.  Tbe  Tlce.pr«si- 
■I«Dl  of  •eriiou  E  wUbea  it  to  be  known  tliat  tevoral 
papun  bate  been  already  promised  upou  the  subject 
ot  Ibe  erystallino  rorki,  wlilcb  will  probably  fofin  a 


tpedal  topic  fordlKUulon  by  geologiHia;  and  that  Il- 
ls prOpoMd  lo  Milieu  panicular  day*  to  promiaenl 
aubjecta  ill  geolot.*}'.  a  lanc«  number  of  papers  being 
expected.  The  offlccrs  of  tbe  sections  are  tnulj  to 
receive  (uggejtlon*  from  mr.mbcra;  and  aiiy  apeidal 
plant  for  tbe  ulvancemeiil  of  the  work  of  tbe  •«■ 
lious  will  be  made  known  on  appllcalton. 

—  Tbe  annual  uie^lluff  of  tbe  society  for  Ilia 
promotion  of  agricultural  sdence  will  be  liehl  In 
IMilIadelpliIa  during  tlM  meeting  of  Use  Anerteoi 
aaxoclntton. 

—  Tlidflnt  mail  from  Kadiak  Island  received  lUs 
teuoii  ha*  arri'rd  at  San  Pnuidsco.  brlnglnit  dalM 
to  Alay  2.  Aeoordliifi  lo  tho  corT«tpond«nt  of  tb* 
BiiUttin,  tbe  accouut  of  the  eruption  of  lb*  volcsDa 
on  Augiutine  Inland,  Cook's  Inlet,  sent  by  tlie  last 
advice*  of  1B89,  wa»  much  exaggerated.  TUe  UUnd 
"  was  not  spilt  in  two,  and  no  new  Island  wu  fonned; 
but  the  west  side  of  the  aummil  baa  fallen  In.  form- 
lug  a  new  crater,  while  ibe  whole  Island  has  Hsen  lo 
such  an  extent  as  to  Hll  up  llie  only  bay  or  buat  bai- 
hor,  and  to  extend  tlie  roet*,  or  sea-otter  meks.  mi»- 
ning  out  from  the  Island  In  various  dlraellona."  Tbe 
bunling-pirly  feared  to  be  lust  has  arrived  salel;  la 
Kwliak.  No  tidal  waves  were  observed  on  tbe  wad 
kbore  of  ronk'a  Inlet  or  on  Kadiak  taland-  Tbe  win- 
ter had  been  very  uilld,  Uie  mercury  not  having  ftUen 
below  10"  P.;  and  spring  be|Caii  ll)  Harcli,  wild-flow- 
ers being  in  bloom  In  tbe  latter  pari  of  ApriL 

—  We  bad  occasion  lo  review  tn  Sfitnee,  some  time 
ago,  thn  cardinal  <-liarB«terist)cs  of  the  scientific  wort 
of  theleadinjE  nalkinicooildortdaaawbolo;  andthii 
fact  was  notLwl  tliai  German  Mmm  have  t«i  a  oommoa 
slandanl  '  lie-research,  which  Is  aOMpMd  In 
mo*t  i:i'  iirtlilei.  Ko  English-speaking  |)e^ 
son,  iulfii'-Uil  in  ilin  hlsloiy  or  progtoas  of  InraRl- 
gatioi).  nowad»ys  would  think  bimsolf  ColnpOCant  bi 
work  in  any  sclentilic  field  wltlioul  a  pmiy  lbnroti|h 
flrsi-hnnd  knnwlalge  of  what  had  been  pmtOMly 
wriiieii  oil  the  (iibject  In  at  leau  ivn  or  ihrnn  foreign 
laiiguaees.  in  particular  the  Uennan.  It  is  |<«rlwps 
not  too  strong  ■  thitig  to  say.  that  no  scfaool  in  Ihli 
country  baa  pursued  a  better  method  of  stndy,  or 
done  iii'ire  Kood  in  th«  dir*Ctton  of  aasladng  Uie 
learner  to  acquire  a  really  asrful  knowledice  at  0«maii 
and  Frcuch.  than  the  Summer  school  of  languaim. 
which  ha>  been  held  In  the  hall*  ot  AmUerst  eoDeg* 
for  a  uuiuber  of  ye^rv  pail.  Wc  leom  that  tbe 
school  will  be  continued  this  year  under  the  |t«tiniU 
direction  of  PmfeMor  Muotattne  of  Uie  departmeoi 
of  tnndi-m  UnguBccs  In  (hat  college;  that  tbe  ilepatt- 
meiil  "f  (Jernian  insirucOon  will  be  In  charge  of  Pro- 
fessor Ileness.  principal  of  the  srlKinl  of  nicMern  Un-  _ 
guages  at  Sew  If  aven,  anti  Professor  Zuellig.  late  of " 
Boston;  and  that  the  Incentives  to  and  tbe  faclUtio 
for  acquiring  this  Language  at  tbe  coming  fusion  of 
the  school  are  ezpecteil  to  be  of  a  high  onler.  Th* 
department  of  French  will  be  in  cliar^e  uf  Profosvir 
linmanl,  Into  of  L'ficole  Alberl-b^-Urand.  Paris;  and 
a  department  ot  I^atln  and  Greek  will  be  condnrvd 
Ibis  year,  as  formerly,  with  Pmjeswir  Shntuwa;  at 
Rutgers  college  as  principut.     As  Is  well  known,  the 
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instmctluiDit  ibe  Sitiumer  wbool  of  lsiig;nft(!V8 1*  basvd 
oil  what  i*  popularly  called  Ili«  uaturul  or  inductive 
mt'thoj,  only  moJiAcd  according  tu  the  genius  Aud 
Inillvldunlilf  of  cairh  U>cli«r.  Only  tint  InitKUHgc 
Lo  lip  learn«ii  I»  iu«>l  lu  th«  medium  uf  ouRinimit- 
c&lioa;  aiid  the  aim  it  to  »o  intervat  th«  lesrrtei'  iu 
Ui«  aludy.  liiut  liis  work  beconicf,  iiiilcad  of  n  task, 
•  ptiriuurc  Mid  an  inaplratlon.  If  rr*riit»  may  b«  r«- 
(taTdfldaiamiffldcnClndlcitiiiMi,  tli«m<>tti<>(la[ip««rsu 
be  tbe  bust  by  which  t]i«  pupil  it  lauglit,  DOt  anly 
to  teml,  l)ttt  also  Ui  write  and  (ptuiktlieianguseii,  anil 
to  uiiilentand  It  uhnn  ipokpii  byoihrra.  Thaiociula 
were  qulio  Impoolliln  to  aiiaiii  wiUiiii  a  tnM  period 
b;  the  old  ■yalntii*:  but  ivry  miiid  aciiuiivmenl«  of 
the  learner.  a(rcordiiij;tutlicm'wiii«th«il.  Wfomepo*- 
nible  from  tbn  opportunities  offoriHl  of  h«ahng  and 
■praklng  the  lnni{ii>j[p  unynnil  hour*  oarh  day  with  a 
oativi;  teadicrr:  tbiio  cijiiducliis  lo  a  {tr«al  faiuiliATity 
with  the  u«B'  [ofipie.  approaching  aa  nearly  as  may 
lie  the  advantage  iKtiially  derivable  from  lojouni  on 
forelsn  *oll. 

— A  meeting  of  the  tnulees  of  the  Pc»Iiody  mu- 
«eiim  of  aniheology  lit  Ilnrvnrd  iinlvcniltjr  wa>  held 
at  Iho  mii«pum  in  Canibridjpt  on  tlie  301Ji  l»*l.  Aftnr 
a[i  tTiBpvctioii  of  tlie  Kevvrnl  rciums.  and  the  method 
of  arraiigeniejit  of  the  collectioni  111 uHtra ling  Iho 
dt^vclopmiint  at  liiAnkInd  In  early  time*  In  nrloiu 
pari«  of  Uin  world,  and  the  ari*  and  cii'loni*  of  el- 
intiiij^  rw.vi,  the  lion.  Bobvrt  C-  Wliit>ir>.>p  i/nlled  the 
mei'Uiig  Iu  order,  und,  in  vmj  cQiuplituentary  itnai 
to  the  curator,  cxpreMod  the  wlUIoction  of  tlie  tru»- 
I4ie4  with  lUo  Rieiliod)  adopted  and  rf^iiln  M-nnnid. 
Other  luenibeni  ot  the  boiir^  ul»o  viprt^t'teil  their 
taticfai-lioii  with  the  appearance  ot  llie  muni-niii.  iiiid 
Ibe  work  of  the  curator  and  hU  ai*l>i*nti:  and,  on 
motion  ot  (lie  lion.  Mtephon  Sallnlxirj'.  Dr.  Whcatlnnd 
WM  requeti«d  to  enter  upon  the  raconls  of  llie  hoard 
an  eipresilon  of  the  appreciation  of  the  truBlvet  of 
the  work  of  tlie  curator,  and  their  perfect  antiafactlou 
with  his  arranffttmrnl  of  the  cnllnctlons. 

Mr.  S.  II.  S(-ii<Itter  callcil  alteriiion  to  the  eiplora- 
tioua  which  had  bevii  ntade  under  the  aiiapiceo  ot  the 
tnuictini,  of  vlileh  the  curator,  Mr.  F.  W.  Putniuii. 
then  gnre  a  brief  arcoimt,  dwelling  partienlnrly  on 
thii>e  by  l>r.  U<'li  and  hiinietf  in  the  Kteat  luound  of 
the  Turner  group,  in  the  Little  lliauii  valley,  Ohio. 
On  motion  of  Profeasor  Au  Gray,  the  curator  was  re- 
■]ii(iic«>t  to  prepare  a  tull  acrount  of  the  Ohio  group, 
aa  loon  a*  the  explaratloD  tliall  h^complcir-il,  forpiib- 
licaLion  by  the  iniueum,  and  alto  to  present  a  paper 
on  the  aame  topic  at  the  ajiproat^hing  nie«Iing  ot  tbe 
American  aisociatlon  tor  the  advanccMneiit  of  mlaiee, 
that  tbe*e  important  explorations  bj  themineum  nay 
be  more  widely  known.  In  accepting  thi*  very  pleas- 
ant duty,  the  cantor  alaied  tliat  it  would  be  iiecea- 
fary  to  obtain  a  thouMitd  dollara  at  once,  for  the 
Itirtber  pnaniotlot]  nt  the  Ohio  explotatlons.  which 
were  being  conducted  ia  the  biou  tliumugh  and  *ckn- 
tiflc  manner.  Jolin  C.  Pliltllps.  Ea(|..  th«  treasurer 
of  tbe  board,  sUt«d  tlial  tlietc  were  no  funds  avail- 
abl«  tar  the  parpoie;  but  he  thought  tbe  lniportaiK« 
of  tit"  work  warrantiMl  a  call  tor  sohacrtpUoiia  to  aid 
the  luuMiiiu  In  tbia  esploratiou,  aiiil  aald  thai  be 


would  uwat  wlllinsly  give  a  fiirtbiir  conirtbution  of 
two  hnadml  dollar*  (or  ilu  parpMa.  Ur.  Sallsbniry 
offered  another  tionitred  dollan',  and  tbe  cunMor  wm 
aulborlud  to  obtaiu  additional  tubtcrlptions  wltb  tlio 
aasialanceof  tlie  trui tee*.  SnlHCtlplIonicaiibeniadc 
to  J.  C.  Phillips,  treaiuror,  AUOo  Street,  Boston,  lo 
any  of  tli«  ini*ceM,  or  lo  Ibe  etirator  al  the  muieum. 
Dne  credit  tor  all  coiittlbiitloiM  will  be  given  In  the 
annual  reports  of  the  trualees. 

— The  London  health  eihibilton  w»»  very  far  from 
complete  on  the  opening  day.  The  dairy  dcparlment, 
however,  WEis  in  full  work;  ranny  Tarletk*  n(  churu 
being  In  use,  and  butler  at  on'fhllllngatid  nlnepence 
per  pound  made  before  lh«  visiton'  eyes,  If  tbcy  bad 
paileiieeio  wait  turit.  One  dairy  company  bod  acow 
in  the  stall  to  prove  the  genuine  natatw  of  the  origi- 
nal material.  Among  tli4i  motl  interesllii|;  exhibit* 
w«r«  «ume  •pcclmeiia  of  eiullage,— one  from  Lord 
Walsin^ltan'a.  being  in  my  good  condltloo;  anil 
another  from  Li>rd  Tollemache'i,  having  been  In  the 
silo  since  Jitno  l:l. 

—  \  cable  deapati^b  from  Dnn  Kcht,  Jooo  'Ji,  an- 
nciuncei  nn  ephomerlt  iif 'riiUle'econiet;biit  asyet  It 
i*  not  known  whether  the  coniet  hai  been  t>een  since 
(lie  chHtKe  observation  at  Tietina,  May  'M.  The 
epliemerit,  aa  c^led,  it  na  tollowa :  — 
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On  R«4ther  of  the  probable  return*  of  tbte  comet, 
tince  its  dltcovery  by  Mr.  H.  P,  Tiittle at  lli«  Harvard 
obfervaiory  in  ItiC!^,  h»H  It  been  m^eii. 

—  Al  the  meeting  of  the  Society  of  arts,  held  on  May 
14.  a  nes  wonl  w»«  broiisht  liilu  currency  by  Profei. 
sur Fleming  Jenkina,  wliormd  -i  paper  on  "Teidpher- 
age,'  which  lie  deflneil  as  a  dealgnatlon  of  all  uioilei 
of  tmnsporl  efTocIed  aniomatlcally  by  ihe.aid  of 
electricity.  The  particular  schumu  under  contidero- 
tlon  was  the  turwanling  rehiciei  by  means  of  elec- 
tricity along  a  single  suipended  vim  or  r«il.  Hen  a 
model  wxt  shown  ronRli^ilnji  ot  two  eoucentric  0<t*> 
eon*  ot  wire,  round  wiiidi  two  trains  steadily  ran. 
The  lecturer  d<?iiied  that  the  plan  w«»  Intended  to 
couipete  with  ateain  ur  ordinary  electric  railway*: 
It  wna  merely  Intended  a«  a  mode  of  transporitog 
heavy  Boodi.  The  coti,  he  ealeiilated,  after  aUovJng 
tor  mainleiinnee  and  oiiilfiy,  would  be  tvropenee  pet 
Uiu  per  mile.  Where  railways  did  not  eiiat,  and 
might  not  promlae  lo  pay  tlie  coatot  conilnit^ilou,  he 
thought  bo  tnl^t  with  confldence  predict  that  tlils 
Invenlion  would  prove  of  value. 

—  A  bronxo  eqiwatrlan  itatiio  ot  Oen.  Dutour  was 
erected  on  tbe  Place  Ncuve  at  Oeiieva.  Swiicrriand. 
on  the  W  of  June,  l-be  prraideni  and  other  nota- 
MllUca  ot  the  confolefatlon  ueru  prcient,  tUKetlit-i 
wltb  an  ImtnetiMi  coneourac  of  ptopla.    The  tiicc«»» 
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ot  the  occarion  wi«  enhanced  by  one  of  tboac  beauti- 
ful ila:r*  Of  spring  (or  whieli  Swlucrland  U  so  )u«ity 
oelcbrntH]. 

OutllBame  Hoorl  Dufoiir  [borti  at  Cuinilaiict!  in 
ITBT;  died  at  OfOOTa  tlie  Htb  of  Jul;.  ISJh}  i*  tlin 
nuMt  contpieoous  Sgun  at  SwilMrland  diuliiK  tli« 
iiiRi:tc«Rlh  century.  Ills  |>opu!nrlty  m  a  |;i^"*">J  who 
tbr«e  timet  eemmftiiijed  Ibe  iiwiM  anuy  —  lwi«c 
under  (dry  trying  clrcuiu>t*uce*.«uch  bs  ihfd»il  wur 
ol  the  'Sonderbund'  in  IS17,  and  the  Pniulan  w«r- 
pMMure  of  18U-M  —  U  well  drtertoJ.  lie  will  alsu 
be  remembereil  aa  tl>e  preeldettt  uf  the  firat  iuteruv 
tional  conKreas  of  Ihe  Kt-d  iTom  jotieiy,  Bm  it  in  lu 
a  *iiean(  that  ve  shall  cumlder  bliu,  Tlin  orator  of 
the  day.  Col.  Auberi,  pRaldciic  of  iIk>  commluec  of 
the  monument.  Mid,  *'  Ar  a  toiiourMphlcal  (engineer, 
he  conctived.  directed,  and  execuli'd  (or  ihe  con- 
federation  that  splendid  map  of  Switzerland  which 
leave*  tar  behind  It  all  that  had  previously  Iwen 
done  of  the  eame  kind,  reacliluK  a  prfeciion  which 
lia*  been  c'>|iied,  |>L-i'1iaps  attaiued,  but  never  yet  lur- 
paaicd,"—  a  juil  uppredatlon  at  so  dlilinguished  a 
lopoKraphcr. 

Uiifoiir's  niap,  Ibe  official  'Carte  Uipojirap|jii}u«de 
la  SulBse.-  in  tweuly-flve  aheeU  (icale  1  :  lUO.OOO).  Is 
a  true  ttivf-ttotuvn,  a  I'eritAbk  model.  A  reduction 
In  fi>ur  (hecti.  on  the  scalo  of  1  :  iM,<»*i,  also  can- 
«trui.-ted  '.iriilnr  liU  direction,  i*  a  *i>11  in»re  nx<|u!iiie 
epecimeii  of  tupupajihy.  We  ihould  be  glad  to  see 
our  gnvcTiimcnt  follow  the  lead  of  the  Swim  rrpnbllc, 
and  x''"  <<■  't*  citltcns,  and  lo  tlic  sclentlUc.  nRrkiil- 
lut»l,  lndu«lHKl,  and  commercial  wiirlil,  *iteb  a  b^ioii 
as  a  topograiibical  alia*  ot  tlie  entire  cuiiiitry,  on  tbe 
seale  of  1  :  lOU.OOO.  and  thue  supply  an  actual  n«ed 
nt  the  present  time. 

Tbe  KMOilelJn  Itlangnlallon  ot  Switzerland  na*  be- 
gun by  Dufu-jr  in  1N!J;  and  by  aitreeiut^uc  with  Ihe 
Pieilmonleie  and  French  guverniiieiits.  which  had 
undcrtakena  similar  iTiani^ulntion,  Ibe  summit  of  tlie 
iiiiMintHiii  of  l.a  JlAlr.  In  tlic  Jura,  waj  conside.rpd  as 
the  terminal  pulnl  of  the  ttiree  ennef*.  Major  U«l- 
croe,  of  the  topogirxphlcal  corps  of  tbe  Frvncb  eiigf- 
noen,  ■uriliig  from  Havre  and  Paru  as  a  base,  was 
the  la«t  lo  ftiil-h  III  work:  the  two  other  observer* 
had  taken  fur  the  baace  nf  tbeir  irlanKlea,  one,  tbe 
shores  of  Ibe  Lake  ot  Constance  and  the  valli^y  of 
tliB  rpper  Rhine,  nod  the  other  the  plains  of  the 
River  Po;  and  to  tbolr  dclisbl,  on  eompariiig  note* 
wilb  I>i>lcr(js,  n  ditlerence  of  lot*  ihan  tbr«i«r  meCr«* 
was  fou[id  for  thii  elevaiiitn  of  Ibe  summJt  of  La 
OAlc  above  Ibe  level  of  the  8ea.  — a  very  remarluble 
case  ot  esactiicas,  when  wu  i.'oiiildcr  the  lime  and 
meant;  tor  it  was  long  before  the  electric  tclegrapli, 
Uie  prianalic-liKhl  obMrvallona,  and  Ibe  very  perfect 
tfulmniMita  imw  in  use. 

—  Dr.  Dominlk  Kammnl  von  IlardrKiter,  nwraltliy 
Austrian  aoil  «iat:er  N|>»i'tiiiiian.  prvtiosee  to  iiart  in 
the  cttsuin^  autumn  fur  tlnrar  and  Ihe  Sumal  cnua- 
try.  lie  will  be  accompsiiied  by  Dr.  Pbllipp  Pau- 
lilackkn,  proleiKir  of  geography  at  tbe  linlvenlty  of 
Vietiiia,  whohM  Jitti  publisbeil  'Die  BeoRmpbische 
errorscLaiig  der  .tdsl-liindvr  und  Uanu-'s'  (Livipalg, 
Frnli/ttrg),  an  elaborate  waay  on   tbe  geogr«phU*l 
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«xpIorat>uu  of  the  coutitrlea  which  lh«  expediUoo  1 
likely  to  vUlL 

—  We  leAni  from  .Voture  of  June  12  tliai  a  ft' 
tcheineof  ■  polar  eiqiedliloii  ba«  been  recently  sal 
milled  by  severe  odlcora  of  lli«  Biualnti  itavy  to 
tnliilstar,  Admiral  SlieitakoS.  Starting  ttnm 
Idea  ihai  it  Is  iiupoaalble  to  reach  tlie  iiortb  pule  by 
(ea  on  account  of  tbe  arehipelai;oee  tbat  «orer  lb« 
circumpolar  re|[loii,  ilie  ItiitLsinn  olfioera  propoM  (o 
»tart  au  expedition  on  sledgei  tnim  tb«'  New  SIbeda 
Island*,  which  are  nine  hundred  natiti«a1  inltea  di»- 
lant  from  the  pole.  This  spnce  U  tu  be  eovensd  tf 
■ledge-partle*,  who  wouhl  make  depot*  of  provlaleu 
on  tbe  newly-ditcovervd  Islands,  and  thiie  slowly  bal 
surely  a<1taiicu  tuwardi  the  niiriti,  hecuring  at  tb* 
same  time  the  return  )oiirii«y  ot  the  csjHtdltlMb 
niicii  clahor.vied,  Ihe  ^elienie  will  be  siibiuilted  t« 
tbe  learned  socieliee,  and  tbe  necesiajT  mouey  raised 
by  sabsorlplioua. 

—  The  death  ot  Dr.  Itobcrt  Aiijtos  Smitli.  as  Ua; 
13  will  bo  a  great  loss  to  science,  as  uell  as  U>  ■  larp 
Circle  of  friends  U>  wliom  bis  kind  bean  nnd  syiapa- 
Uieiie  nature  bad  end«ared  blm.  Dr.  A  [i^s  Scniili 
uas  lioni  near  Glasgow,  Feb.  10,  IKI7.  He  was  «lii- 
cated  firm  at  Glasgow,  ibon  stndled  clicniUtr;  ai 
Oleatcn,  under  Llnhis,  from  1S3P  to  itUl.  A  rtfaot 
wbk'b  he  presented  to  IheBrillab  asaoctattoa  In  tMS, 
on  the  iilr  and  wutor  of  towns,  save  a  great  linpabe 
to  thequeitlon  at  that  time;  and  a  paper  on  the  air 
of  towns.  In  the  Jouriml  t^  the  ehemUat  aoeiefy  of 
18J8.  Ilrstprodiict'il  daiaeilahllshlngtlvndiller^iiceeirf 
tbe  town  and  country  air.  wherever  found.  tUi  haeM 
dlicorcry,  by  n  Inch  he  tested  lite  amount  of  InJmlMis 
gas  likely  to  arise  from  water  more  or  I«m  cODtaukl- 
nated  with  «ewa«o,  wa*  noted  In  5c(«ite«  only  a  tea 
MioDtbs  apy.  l>r.  .\ngui  Smith  was  for  many  yean 
goTernmeni  intpecior  nf  ehomlc*l  worka,  and  bad 
been  a  nirmher  of  Ute  Itoyal  aodeiy  since  ItOT. 

— The  Milan  society  for  tbocomiaercialexplonuka 
ot  Africa  has  orgnnlied  a  clrcumitavigatiunnj  Africa. 
with  a  liew  of  aSordinjc  tfaepupjlsot  tlic  Higbicbod 
of  couunerce,  and  others,  an  opponunlty  uf  b«eoatlii| 
acquainted  with  nicely  markets  fur  Italian  produett. 
The  *ieam<^r  will  leave  Gru«a  •in  the  IM  of  September, 
and  tlie  wliola  voya£o  will  occupy  four  rautitba.  A 
professar  is  to  leeuire  during  tlic  Toyaf  o  ou  tfae  «a- 
mereial  geography  o(  Afrit*. 

—  Stanley's  Dute-book  of  hi*  Ronpi  experieacn 
tmm  the  84lb  of  August,  ISS$,  lo  January,  li«M.  ba* 
been  publlihed  In  Uiusaels.  He  gtli-e*  an  acrounl  el 
Ihe im|)i>rlaiit expedition  from  t^laiilcyPool  uiSlanbf 
Fait,  whi^b  solved  a  geoKrapbical  probloni.  tie  fcl- 
Inwed  tbe  Kongo  to  Ibe  riKiutb  ot  tfae  Aroahonlml; 
and  111)  explorations  established  ilie  Ueollty  ot  Uial 
stream  wilfa  the  t^ien^.  which  waa  diacoearad  by 
Rcbweintarih.  The  banks  arc  thickly  populated, 
but  tlie  people  not  warlike;  and  the  villages  ale  rkb 
in  leoryaDd  other  African  products.  Tbe  style  ot 
arebttecture  n  iliRerent  troui  llial  on  ih*  ktbkt  uf 
the  Kongo.  Stanley  met  witfa  nu  opiNMltluti.  thmgb 
be  eneountered  a  fleet  of  above  a  ihoiwand  Inau.  Bs 
Kfiorl*  thai  tbe  Dondltlon  of  tlio  letlleaw-nt  tit  lb* 
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InWniAtloiul  *ucictr  i*  ^erj  wtiif»cUiry.  and  Leo- 
pold tI  lie  Incrrulng  rapldl|-. 

—  Thi>  report  nf  th*  Ohio  mirlcnrologlctil  bur«Mi  for 
April  glvM,  In  Rddltloo  to  tli#  nfunl  •tfttimic&l  tabic* 
fur  iu  Iwt^uty  udil  aLatioiia,  a  dMOriplivc  sccnunl.  of 
llic  Junmtottii  tomiuloc!!  of  April  2^,  br  E.  U.  Murk, 
^Rcrctary.  Thm  >c(--ni  l«  bnvn  liren  two  MdjiKcal 
liui  trpnntl*  lornadoM,  movhiK  cjutcrly  about  ilxty 
idIIm  »u  bour.    Our  uf  ili«m  tiad  •  patb  about  a<>v«D 

^v  inllet  lon^:  and  the  other,  ihittr  mil«H.  of  irbicti 
^B  eleven  iiiil«  were  skipped  over  wltboul   damn^. 
^B  Th*  width  of  the  path!  varied  trota  two  hundred  feet 
^B  to  a  <|iiiLrt«T  of  aiBitc.    Kalii  aiid  liaEI  fall  looii«xide 
^K  At  Ibe   track,  aud  tometiiuet  ou  the  track  a3  well; 
^K  but  it  i«  iu>t   staled   wlietlier   ihe   latter  hai>p«iied 
^M  befon^,  during,  or  after  the  paiiage  of  ihn  (tinnel- 
^^  etoud.      Ahout  IhroR   hnndrcd    biilid[n|[4   worr    de- 
^1  »Lto;cil  or  damsBed,  beside*  uittiy  smaller  oiUhuu»e> 
^M  kQd  sbeda  of  vbich  no  note  whs  tiikcu ;  ■□■!  fire  per- 
^H  imis  were  killed.    Treo*  four  feet  In  diameter  were 
^B  Bnapped  oti  like  twig*;  eowawere  lifted  over  fences, 
^B  and  whirl«4  around  In  ihA  air;  an  Iran  bar  six  (eot 
^M   l>>ij^,  and    w«li;hiiiit  abiiiit  a  hundred  pooiids,   was 
^v  (turned  a  htiiKfrvd  aiid  lifty  feet  acruM  a  caaal.  and 
lodged  In  the  fork  o(  ■  tree,    llie  ilolenc  action  of 
Ihe  tlrst  tornadn  began  atlhamnotiiisor  two  cloud*. — 
a  h«avj,  dark  cluiiil  fivui  Ibesoutb-H-esi:  aud  a  light, 
yellow  oi3e  frurii  the  nurih-wesl.    A  witnus  of  tbcir 
coiiibat  said,   'The  dark  cloud  whipped  the  yellow 
■one.'     The  ordinary  funnel-cltiud  was  fomieil  fruni 
^tktlr  nnlon,  ami   ixirfortiieil   .^11   the   usual   freak*. 
ylu^  troai  side  to  side.  '  bouudius  urer  the  cuun- 
ttr,*  riiiiug  and  falling  *  like  a  ball  atLwbed  lo  a  rub- 
ber cord.'     It  U  to  be  regretteil.  tliat.  In  the  deicrlp Lino 
of  the  apparent  nioTeinnnti  of  the  elotid,  forms  of 
esproMlOD  are  used  th.-kt  Imply  a  dowtiwanl  uiiiLlou. 
Ac  abstract  ot  Mr.  FJiilej's  cbaracteristio  of  totna- 

Idas  in  appended,  both  to  tall  alleullon  to  Iho  obnrr- 
.  vatiocii  that  ihnuld  bemadeonpiuilngiitormi,  and  to 
poltiL  nut  how  their  danger  may  be  best  aroldeil- 
—  The  Uay  number  of  the  J'-iimal  vf  the  anthro- 
jtotogital iimlituU  I'oti tains  rresiderit  Flower's addrsM 
OD  llie  aims  and  pruspei^is  of  the  itiidy  of  antfaropol- 
ogy.  The  great  difflcuity  of  iha  ttudy  ol  anthro- 
pology, bR  *ald,  I*  tii«  lauliirarloii*  uature  of  tUo 
braurbosof  hiiowl«dKe  coiupreheudeil  luider  thr  title. 
The  most  Important  elemeiitn  of  dificrence  between 
raceaare:  1',  alrueluml  i^bsractera;  •1°,  meiitnl  and 
moMl  charactSM;  3°,  langunge;  i",  xicial  eustom*. 
All  ihesa  should  be  carefully  studied  by  ihoM  wlio 
luT«  a[iy  share  iu  the  guvertiinetil  of  peopiv  belong- 
ing to  races  alien  lo  llieintelTew. 

—  Mr.  W.  P.  Denning  of  Bristol  has  enmpuKi], 
from  his  own  olntervatloiu  inula  In  the  early  part  td 
y^H^,  and  In  Kebriisry  ot  tii«  present  year,  a  new 
value  of  the  rutatiun-periud  uf  Ibe  plaiiul  Uan.  Ho 
observed  the  central  meridian  posoagei  of  the  'hour- 
KIm*,'  »r  '  Kalicr  Sea.'  n*  being  the  most  promlneul 
and  suitable  tealur*  on  the  planet  tor  such  cumpari- 
•(Mis;  and  the  result  of  bis  dUuuwiion  give*,  fur  tl>e 
sidereal  rotalloD-p«riod  of  Man,  :H'"  ST*"  2:i<.iM,  the 
(iitorval  covering  &.SW  roUtloni.    This  jieriod  it  in 


giMid  agreement  wiili  those  derived  by  Ealaer,  Schmidt, 
aad  Proctor,  rrum  mueli  toniter  series  of  obfterrations. 
Mr.  Denning  also  collecta  Ihe  principal  prevtoat  de- 
tcrmtnalioiu  ot  this  constant,  nnd  iia*.  In  all,  «lx 
Txtues  (all  within  O.S  ot  eaeh  »ihe[;.  Ibe  mtum  of 
which  Is  S4»  3T<»  S3>.a3«.  Thiscoirevponds  to  a  dally 
rateof  SW.SQSa, 

•~Mr.  Sereno  K.  Bishop  of  HonolulB  haa  added 
sixteen  pages  lo  tlio  Krakal<ia  liieratiite  iu  a  little  pa- 
per on  th«  '«qtiatori(il '  smuke-Btrt^sm  from  KraLiina, 
in  which  he  wishes  to  euil  umre  especial  attention  lo  a 
pbenoinennn  consequent  on  the  great  emptiuo.  that 
be  Ihlnki  has  not  rerelvril  sulKcieiil  ooUce.  This  li 
the  "swift.  Kiroiig  llltii;  from  the  eruptive  column  ot 
Krakntoa  uf  a  vast  slrifam  of  imokc,  due  west  with 
great  preei<ion  along  a  narrow  ei|iLaIoriai  belt  al  an 
aiiormous  ttiloelty.  nearly  nrruinil  Iheiciobe."  It  the 
fa«ls  as  here  stated  an*  fuliy  conlinued,  there  will 
certainly  he  a  remarkably  rapid  westward  propac^- 
lion  ol  smiMteAecla  to  be  explained;  bnt  the  meth- 
od ot  explanation  suggested  by  Mr.  Klshup  !■  very 
uiisatisfactory  in  aunmlng  a  limit  to  the  atmosphere 
at  (orty-Dve  miles  uttltude.  lieginuiug  with  this  iin- 
warranted  iiutiitiplioii,  Che  aulbur  suppoMs  ih.\t  the 
valmnlc  gosei.  vapors,  and  Ancst  dust  would  form  a 
flat,  conical  aecnnmlallon  oT«r  the  point  ot  crupiton 
and  above  tlie  atiiiosi>li<r«.  Down  Ihe  slopes  ot  this 
l]«t  cone,  the  gaan  would  slide  with  accelerated  ve- 
locity, but  chiefly  to  the  westward  on  account  of  lag- 
ging boblnd  the  meridian  of  eruption  (the  lagging  is 
givon  aa  twenty-stx  mllea  an  hour  at  an  elotaiion  of 
a  hundred  uiUea,  hut  shoald  be  iifty.two  mtlee  an 
hour);  and  thus  tli«  mpid  westiran]  propagation  of 
the  sunints  con  be  accounted  for-  There  can  be  no 
quostioa  as  to  lb«  fendmcji  to  action  somenhat  iu 
the  manner  here  snggMted;  but  whether  iliis  lendeu- 
cy  wlU  be  tiilly  realised  1*  very  ijuejiionable.  unlei* 
decidedly  greater  devatlon*  than  a  hundred  milea 
w«n!  Te.achfid.  The  prVMnce  nf  loine  thin  remnant 
ot  an  aUnosphere,  even  above  a  huudi'nl  all«s,  Is  <1h. 
maudeil  by  observations  on  niol€K>rites;  and  the  con- 
densaCion  o(  volcanic  vapors  at  tliai  altitude  would 
b(]  very  rapid.  Tiie  nngiecl  ot  these  facto  Is  a  serious 
wraiiaosa  In  Mr.  bish<.>p's  theory. 

—  nonolutu  iKipers  of  latest  date  report  a  renewal 
of  the  red  sunseti. 

—  The  new  ZtUicloift  fur  teUtrMchaflUekt  mUto- 
atopfe  mid  fur  niiiivMtopLicAe  t/chntlt,  editti!  hy  I>f. 
W.  J.  Behrcnsol  Uiittlngon,  ma|{«*agood  ioipirasioo 
by  It*  Srst  nun)b<ir,  Iwlng  very  aitraeUvely  prtoted, 
aitd  bavitiR  ECiod  contents,  liiere  are  eight  original 
articles  upon  various  practical  matleri.  a  scries  of  att- 
stracts  of  the  Iniporlaut  recent  contributions  lo  micro- 
seoplenl  teehniijue,  stid  seter^il  review* ot  books  lately 
publiiheii.  Now  that  the  art  ot  preparing  objects 
and  using  the  instrument  baa  progrcMed  In  so  luauy 
directions,  inicroscopicai  science  need*  a  junraal  de- 
voted to  tcchnt(|uc ;  and  we  trust  this  neir  suitor  for 
subseiiptlimNWill  lind  support  to  make  it  thrlvn.  The 
prohent  number  of  llie  XeUid-rl/l  contains  a  llil  of 
papers  referring  to  matlen  uf  mlcroscuplcel  tech- 
nique, and  puMlsbod  between  Jan.  I  and  Doc,  I| 
I8K1      Hrienfier  Ihe  lUts  will  ire  i|uuileri]. 
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—  Tlie  principal  <|uesll«n  to  l»  >li-(CiiM<«d  in  6«il«- 
v>,  at  lbs  miuiuer  «unKn«>  of  the  Red  croM  xiciety, 
li  tlie  iictitralll}-  of  bixpJtAl  ■falpR. 

—  .Tohn  A.  Kydor  li.ii  Nprliit^M),  from  the  hnnuBl 
lyiKirl  ■>r  ihp  U.  S.  fli^li-cniiiirilixion  Tor  1S$2,  a.  long 
(MiLy  wit)i  •vvpnil  pUlvv  tin  Ih«  putbrTolojuj  i>(  U'leoBM. 
Tbe  Miilhor  bnn):i  (orw>r<J  many  inlcrrstins  obarr- 
vatioiii.  mill  iliowi  crlilRnl  rnmlliarlty  uitli  tliclhcra- 
tllrn  of  tli^  (libjcct.  althollfh  be  Aar^y  iicil  appnnr 
to  alivnT*  Jiiilg^  lb«  value  u(  jirevluub  iiDbliottinns 
corwctlj;  for  inBtiiiici>,  wbon  hu  ijuoIm  Iloftiuuiiii's 
olwcrrati'm*  on  aegmcntalioii.  He  bu  n  lillk  «cc«ii- 
triclty  of  iiotni-nrliimr*,  wiillng  of  'rmliryographj',' 
'  j«ltt,'  Flc,  and  npplyiiiK  ibr  lorm  '|[»ini-tayi:r.'  iiol 
Ut  an.v  pftH  of  tbe  sfirm,  bin  to  ilie  ««t<<p1fi»iit  of  ilio 
OTuni'  Tb(-  eMay  CuntaiiiB  >  (rerlaiiily  tinnVfTmary 
niiinbvr  of  li^ni.'ili)'  exlTnci*  mid  nbsinicti  from  enrllpr 
wriU'ni.  Why  miut  Ihorc  be  lo  miiclt  ]uid(llii|[  Iti  onr 
giywrnni«iit  pnhlioiilloris?  W«  mu.«t  conclol*  irltti 
3lr.  Ryder un  liit  plains.  forlli<^  caiv  and  skill  bvdi>- 
pUf*  in  ilrmning  >r«  M'lly  oblltt-raU-d  by  i1i«  jihnto- 
eotntTlnji*-  Wr  cnn  nidy  pml.rtt  aKnlrmt  Ihn  t>>lnd 
liitatiisliirn  Miib  wblfli  tiie  C^b-iHiiiimiNginii  r<<J«cl4 

tall  goud  inVMiis  ul  illmtrHlirm,  and  iiislali  ti|H>ii  tb« 
exvliuiTC  use  i)[  proccu  ciita,  wbkli  n^prMetit  very 
fBW  ihlngi  well,  and  axn  tlie  wonit  pnidblc  mpAni  i>f 
repr«*e riling  d^li'-nlti  and  irannparvnt  cicbryot. 

Tbe  csiay  iuvit  conliiiiDi  niHiiy  vKluabk  obMTtO- 
tloni.  By  an  ainukin^  inailistteiicv.  No«f-York  hia- 
bor  Is  said  to  be  &\\eA  witli  o  unique  fluid;  for  tls 
iT.ilPis  "  ncte  [ouiid  In  hftvs  trn  than  ha{f  ihn  norniRl 
avcragn  ipnclflc  gTavlty  of  r.bo«e  of  th«  u|*ii  sea"! 
Tbtt  il«Jlc»  iiro  our*.  Kyd«rbas  sluditd  priiirripally 
the  ovtirUn  ot«,  tbe  fommtioii  of  tlie  gfriniiuil  illak. 
fl^montMllun,  th«  foniiiiltoii  of  tbe  ncurnla.  and  as 
ntieb  of  ttic  urganogi-ny  wi  can  bo  followed  out  upon 
the  trantpnrrnt  embryo.  'I'lie  work  bui  bceti  done 
nilli  evident  can  and  pallriice.  and  Is  to  he  supple- 
menlcd  by  furtber  resyartlirs.  partly  by  tbu  ".id  ot 
MCtfoiis.  Tb«  observations  mndo  n»  to  the  forumiloii 
of  the  gcriclniil  dl*k,  tbir  rrlntiontt  of  the  vitelline 
»ac,  the  di'vel-ipnii'nl  of  the  rlbf,  muscle- pi  a  If.  aud 
But.  inay  bcM^nalizedasbi'lngoropi'ciHl  iiiien-'st  and 
bnporliince.  It  miiil  be  doubted,  bowcTi'r,  Brheibcr 
Kyli'r'i  vieir  as  to  tlir  Klgiilftraniv  of  what  ho 
Vtrau^ely  calls  the  'y*lk  bypi>bta>t'  c^>n  hv  Lici'i/ple-l. 

— Tbe  r«pori  of  the  entuiuologist,  published  hi 
Ibu  bisl  report  of  the  V.  S.  miiimiuionrr  of  n^ricub 
lurv,  coiiUiiis  an  ni.-i.-miiil  of  ilie  Icptdopterriiis  itiscctn 
Which  InfeM  cabbage  in  Ibis  coiinlry  ;  a  mpnrlnn  llin 
cauvM  of  d«*Lriict1oii  of  «i'or|ir^eii  fureiu  In  iionberii 
New  EnglAud.  and  New  York,  by  Pr^«swr  Packard  ; 
a  report  v4  progress  In  experiments  l»  ibe  dot  ruction 
of  »csle  Insects,  by  H.  0.  Jlublianl  ;  and  acroiiiits  of 
(ho  impon«l  elm-beetle,  ai>d  tbe  le«wr  iniitratory 
toeiwt.  The  report  h  UiiuiralcU  by  tbirleun  full-page 
pLilcs,  about  anc-Ii»If  of  whldi  nru  original. 

—  At  ihe  mecitns  ot  tbe  Royal  gcogntphl<«l  iia«kt)r, 
hald  lit  Loudon  on  May  1^,  It  wax  annnunceil  ihni 
guM  iiwdal'  hail  been  awiinlvd  to  Mr.  A.  CobiuboiUn 
and  Or.  Julius  Ilaaac.     Tfaal  gtrcn  to  Hr.  Colijuhoun 

as  for  bis  journey  from  Canton  to  the  Trawadl  at 


Rhaiii-'i  In  lt<es,  during  whicb  be  exccnfd  sumyi 
i>f  [])«  whole  route  from  Wa-Chati  (a  hiiodivi)  and 
ftfty  mllct  nmt  of  <-iinloii)  ('•  Talifu,  tbineeti  faun- 
dreil  Rillea  n(  which  bud  sever  before  berii  surveyed. 
'Hie  medal  lo  Dr.  Huast  was  In  c4nsldcratlon  of  hfa 
syBiPiiiatic  explorallons  ot  the  Kiutbem  IslMid*  cd 
New  Zealand,  —  In  Ihe  roiir»0  of  nblcb  h«  a*cerlaiB>4 
the  altlliiiles  of  a  Iiundrtd  and  Ibirty  RIAIiori*.  and 
collected  mnterial  for  a  ma|',  Uie  nuiuiscript  of  wbieh 
he  p^e^allled  lo  the  aociety,  — anil  for  hli  namerc.ni 
contributions  to  our  kRawiml^  of  Kcw  7,e*\xtiA. 

—  The  A1bf4t  medal  of  the  Society  of  art*  has  b^n 
nwarded  by  iba  council  nf  the  society,  wllb  the  ap- 
lirovitl  of  the  Prince  of  Wales  (Ihe  pmtdcnl),  to 
Cnpl.  Jauie^  Buchanan  Eods,  "the  American  ensi- 
nc^rr.  uhnsc  works  have  been  ot  ureal  terrlcw  In 
Imprnvlim ibe  water  communictliunsot  North  AvM^ 
lea,  atiit  have  ihervby  r««idcra]  valuable  aid  to  ik 
coinmerce  of  the  world." 

—  Uen  Enist  von  Ue-se  Warte^g  Is  staitlni;  on  «ii 
oxplorliig  eK|ie(IilJoti  In  .Mexico  and  CcnintI  Aineilr* 
to  collect  material  for  bl*  new  wort  on  the  arvbeofciir 
•>f  thi.i«e  region*. 

—  IJeports  frwm  Capo  Ciikiiiy  »t«te  ilnit  Dr.  IlolaWi 
plans  are  approaching  success,  in  spile  of  bis  early 
difficulties  with  Ibe  colonial  ruttoms-hon^e,  wbleh 
detnaitiled  duty  on  bis  eiplomr's  outfit  and  M-letitlAc 
Inairumenit.  Tbe  aid  >ent  fri.iiii  Europe  has  eDalileJ 
biiu  U'  crna*  tbe  'L'ntniviuil,  and  enter  Ibe  Inicrioe  ut 
Africa  from  Iliere.  During  his  iuroluntary  slay  In 
Cape  Town,  be  explored  the  Sotncmt  Mountains, 
whr-rf-he  miulos(inielnteniHlniiomliliolot[i<-ji]«ii>d'it«, 
and  ili'Spalclied  "pwiiweixd  m  Kiiroi>e.  The  collec- 
tions uf  the  fauiia  and  flora  of  S-julh  Africa,  wfaldi 
heiutendntomokeonhis  wHnderingB,  hebMpmitilicd 
lo  divide  among  the  societies  which  hare  coatflbiiiMl 
to  tbe  expenses  uf  tbe  exprdlllon. 

—  The  twelfth  annual  Muslon  of  Ihe  Aiaericaa 
public  hedihaMocUiion  will  be  held  Oct.  N-i';,  ISM. 
al  SI.  Louis.  Mo,,  aud  the  fallowing  topics  atv  pro- 
posed (orconsidorallou:  Hygiene  of  tlie  habliallens 
of  the  poor,  Itjglene  of  occupations.  School  hyiiiene. 
AdultenUb>n  of  food,  Walei^iMillutlon,  l>itipo->l  ••( 
sewage  by  irrigation  im-  dieiiiical  actkiti.  Tlie  obsm- 
able  eCtcct  upon  the  public  lieallh  of  ofBeial  Ksnilarj 
anpcrrlslon,  Tbe  wa«rk  ot  municipal  aitd  state  tHiatil* 
of  lie«llh.  Csienslre  preparailon*  are  now  nniln 
way  fur  making  IbU  the  largust  meeting  thai  ibe 
association  bus  erer  heM;  and  the  corumitte*  ta^t 
tlie  attendance  and  ci>-openllaii  of  persons  In  lU 
trades  and  profeastons.  Ii)l«re«10d  la  \hr  advance- 
ment ot  public  health  and  piieiTaJ  lanltart-  science. 

—  air.  G.  F.  Kunz.  at  Die  meellnK  of  Hie  N'ew-Tork 
kcailcniT  of  aciencos.  May  If,  exhibited  a  yellowfsh- 
fireeii  cut  tprin  of  lluorlte  dilornphane,  from  IJuntv 
county.  Vs.,  and  remarked,  tlial,  allhoilf  h  too  MlCI 
for  gem  purpoien.  thin  stone  was  jioMiUy  the  ftrt 
gem  cut  that  pboaphotesced  wtlbotit  any  great  heal- 
lii|c.  TIh!  scm  a-as  piaucd  around  in  n  lU)  ut  «ann 
waier,  aiid  hi  Ihe  dark  showed  k  rary  plain  puie- 
greeit  light. 
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Jlndnvr.  X.  It-.oci  Inacrtl^d  alvriofoiiud 

la  Oblo  mound.  SU. 
BjumvuOD.  T.   W.     Tb<  rbllad*1ph1a 

blolDslcil  InHllvtr,  II ;. 


Braln,4««;  lucalludua  In,  (U. 
BrMndxwldMtKtal  lluhlhiiui**.  tUKt. 
llMjiansii,  J.C.     "nis  'HuiMblilithn,* 

Bmiar,  P.,  an  th*  oDlomttfrspbx  of  Hlr. 
mnnnura.  IM. 

HnjilrTIii,  D.      Tli?  AInot  of  Vtta.  ill.  N, 

BruM.cicUcioui  (urmallOD  uf.  Wl. 

Bnulltun  dlani  miiU,  UJ.  M*. 

BndffT.<4n4lru'71loD.  ImprovfOKDU  In. 
i.'i-,  truH.  tfvunoiulcal.  Bud. 

Briiiu.  «inv(ay«n4  nf.  IL 

llrlnun.  |i.r..,SBT,Ml 

ltflnuin'#  AborlfliiAl  &mpr!i«n  aaihon, 
irvlcHrd.  113;  anrniouuf  ihiOilKhl- 
gciiiL  Unjti)4Ka  (^  liuawnmlh.  r* vtpvvd, 
■  M;  TbrOUrslknvi;.  nvltnrrd.  m, 

BrlU^  OBAOCtAlivli  for  Lbc  ■UwnmuCDl 
cf  spIbdc*.  A^ ;  olrculof.  Ift'A;  vxriimlon 
ef,  IU:  nNtlDg  in  Momri'al.  .vu.  cu, 
Ml,  m,  dBA;  oitiabM>l>lp  In,  IM; 
ufflnn  of,  >0T. 

Rnitib  lliull  Bmbliqindt.  MU, 

llrition,  W.,  «u  ballWo  nut  of  Tcnncuc*. 

BrttukJyn  arilomoloqloal  turialy,  TW- 
BrcmkA  and  ^if**rard,  on  OOf*  B^tmgliia, 

41T. 
Bfouk*'*  Iaw  of  b«FT41ty.  mlnp(1,^A&, 
BroijkvllJv  (Ind.)  aodlDty  of  nalift(«l  bil- 
iary. MS.  OH.  <UT,  rat. 
Br<»wnc   and   Hebnk+S  VoIm.  •ooc,  aad 

BniMwl*.  Riiyal  r.luitn-slonr  nl,  4ak 

BryaE^Uina  prnpcflfonnlB,  3U, 

Bufrilial  pnif.  m. 

Buf^bi  tn>i.:»'. 

Jlul^oUn  iHln}nr>m1quo,  4^,  091. 

Bnlk'Hn  of   Ihr  niiliinil  hUurr  of  tho 

•  Utcuf  UnnwcliutulL*.  401.144. 
BtlpliittniiEi  nnLjnriilL>Uliw.'JU. 
BufffrH.  !'■  d,   W.,  And  Uaooim,  J  .  ou 

(Zanadtui  fema,  *ITA. 
Buck**  Oardan.  4»1. 
■BcTitniTT,  K.  II.    i^tmgTinltal  dnafi^oiaa  In 

aDimalt.vrn. 
BiittiaU.  S.  U..  ufi  c}a  f if  animal*.  &Ba. 
Buayciin  prjiink.  tSff. 
HVTI.IR.  A.  W.       llaniAal*  iD  •oiiIbtTD 

Ohiu.  31. 
Builitr.  .V.  W..  on  Klicim  turnwUnn  In 

Indiana.  43;;     on  Rilna  of  @an  Juan 

'I'ontlbuaeaJi,  K>- 
UuUi'f,  C.  on  «Da>.t>n>4la(  of  inolka. 

m. 
iiiiuohii'ii  i-mtAina.  Mo.  nn. 

llulWr.  dFlrnllu  n  of  Inlluilun,  US. 
BuhitIIjv  eurluua  ^bli  of,  404. 
ByBHua,  fiirinall  nn  of»  b;  ITnlo.  tOB,  4M. 
Byibllia  muun.  tS!. 

CUQvlal^   nppartlua  fur   prudncUon   i>f 

cold.  un. 
r^ladlure.  3M. 
(.laldtrwood'i  Ulnd  and  bmlD.  rrrlavoil. 

ms. 

Callfnnila  UAd'tny  of  •clantftm,  bultpiLn 
of.  niQ;  «ipli>niIioci  of  pfDlnanU  of.  &•'', 
llowera.  popular  nnnica  of.  444;  n"j- 
liiirli'alwniklo.SiU;  nold  nnda  td.  Twi ; 
north  wlnA  iif.  U4:  plant ^IMfl^ijiTon 
In  LohTr,4;  <|utoktllvrrdrpo*tlaor,>0&. 

CalloaainU  Biiitullfor*.  MX:    PnncUx^ 

AK). 

l^lyniFiir  aanalia.  ITS,  SRI. 

Cambrtan  Ikona  of  ihe  I'nIiMI  Suln,  HI. 

Ckkinbrldn  arvtiMjIoclcal  muaaum,  «ark 

(if.  :i*^:   «niaiBolnvl"1  elnb,  V,  SV7; 

■naaouin  of  fomnatabTo  tottkiM,  U7. 
Camira.  vinicol.  Intsntlon  el.  Ht. 
rampcinntEia  pBRnaxltaolant,  VO. 
(."iinarii.  attrii-iiltural   domand*   lo,   Xn; 

guilutfitti    tiiittj.   MC;    noloij   lad 

riLinvruJiii:]'  of.  '&*;    roj»l  aocriity  oi, 

nn.  -u.  ;f  t .   lint  i>r  papm  r>AJ  at  (It. 

tava  D'vciiiij  ('f,  wn. 
Caindlili  InttlluU.TutOBIO.IU.VM:  ttc- 

oF\)  of  natural  blatarx  and  c*old|Qr,  43VL 
t'anAl,  Kpanlab,  T44. 
<^aiin]bab*ni  In  UtriHay.  SM- 
Catined  f^uKa.  B-tialf  ila  of,  tlii. 
Cantll'T'i  brill**,  ill  tn. 
caps  Horn,  Kmwb  mMoa  to,  IW, 


CtaptlopafDA  IndnadaZf  IW. 
OapnaAnRMn. .' 


C^ioiK*  barH-poalonc.SH. 

CWtw  comii:.FitwiB,  Mi:  nBonlaa,  1#- 

Carlwo.  naMabU,  MC. 

Carbobifcroat  AmDoalsoa,  8SS,  goniu  i 

abailu.  Vtt. 
Cftrokoriaa  ([lauaia.  ttt. 
Canlanun*    Mranu,  US;    McMmb.  XT;  ' 

■DalUIIAt,  »R. 
Cam    Poiinajtvwilea,    Ot;    pnbMMBS 

«R,  u>nb>lbu,<D;:  mria.  «M.  J 

(^aKKinr.   U.  M.    KlHtrl<   lliiiii  ilMMili.  1 

tU.  4i>l. 
OarUcuarln^abiRua.  1U4.  tlO. 
<kribbiHaB(ii^«nil*<i>f  Aibain>«ia.4SI. 
4J!arln»r1a  mc^llfrTanni.  Mt. 
Oamlfn  X*wWrryl.  XtS. 
OtmlvaruuB  halitu  of  nitttkral,  4AT. 
Carppni^r  ant,  a», 
CanignM'a  Kmtrty  la  MoUuv,  rrliiwd.  | 

CHd*  Ranyi,  •folon  of.  )& 
CmtMtn-  trrTlMi,  &. 
UuallriUc  (rwD  KbiK*a  MoDsUtg,  Ml. 
Cax-lruD,  OB*  at  bi  Ti  llii  iiiiiiiiiiwlbia   ' 

He. 
Oaulnrur   of  coIImUob  of  tompanltn  j 

aoalomj.  IBI.  ] 

CUaloSuaB  of  mvUanlotlakl   Itwmanv  ' 

W». 
Callln'a  iDiIlan  pakillBga.  tOS. 
4:khipUrtB  KraaDia.  »& 
OuaM-inmi  lahixniala,  nS. 
Oua,d*aro(«ln.  Itl,  US, 
Oaadlna  aHiuu,  MT. 
4:iaullallM,  US:  faeuiidua,  U3,  OL 
Cm>«fralB«.<«*. 
OilBlar  tiaauo,  orttf  a  of.  ttl. 
CciiiruneUa  amnnrrl.  BHl 
Ccphiliipoda.  noliaian  of.  UL  ISI,  Uk 
Oraailuai  arrnwr,  IU. 
Onioaauru*  ■HttDrata,  Ut. 
ComurUB  pleuniuatbnaua.  XTt. 
CrroKTiniB  Irdlftvnna.  t3(, 
CtribU  AialllwW.  IM.  tM. 
CirTlnl  rib*,  fin,  ill.  «l. 
CVrviEfl  «aaJh1aaBIB.  AM. 
fMniila  lilal,  rraak  of,  IM. 
Cbiklvrdi.'nf  .vorklBdlB.  ACS. 
CliBlaiU-plellua  rubrlptiml*.  ttl. 
Clutllvn^or.    rtp]L>nna    Tor««a 

ttfW(-l,  W  »ft 
Cbiilaii-r*,  K.,  ou  Onuid  Falti  of  W.  JohB 

t-hamlwrtkln'B   IM   of   !fo«   Biauflit 

maiijiuala,  ttt, 
CfaBiubnrlln,  T.  C.  aa  (ImUJ   MrMllaB, 

sun. 

<niandli>T,  MO  .Vin-.aa  nrlabU  «ub,  IK. 
Cbapmiin.  E   J.,  oa   ailmntain.  nTt;  oa 

Itumlft-rutiB  ir«a  ora.  4T4. 
t'haiuil.  T.  U.,  on  atkallM  la   Btiimtaa, 

Obcck.11aiofnpillra.»4. 

CbHM*.makln(  in  India.  3M. 

■  'bprnlml  flomntiuMd  bubIc,  nIattaaW, 

«nl:  pirlirfle  law  oC  ati   m(mm  la 

Cbln>.«u4. 
Cbinilsujr,  •houBU  of,  Tl;  Bumsal  of, 

UK);  ouUbmoi;WI;ilie4roai.M. 
Clirnupodlnia  albuia,  SU. 
Cbl.:a«D  acodnny  of  KitnteM,  ttT. 
<"hilr.  npadIMn  w.  UI. 
<.l>llian  tanaoacM,  VU. 
Cbiim.   Ebvndoaladaae*  Iw,  ttt;   Irtiknj 

of  in>>dJi^lB*  kb.   nO;   ^flhoj    of  10^ 

(t«pMU|U.«ni  rsdakloalB,  in. 
Cblano'doaciafliuB.  Mli  nacnlnoaa,  IM^ 

Oholorah*alllas.U4;  tMMoaof.BM:  nwi' 

BtHlaB,  Ornnan.  UI.  (M. 
OboaH^ bardranalB^dd ;  liniilnmBia  111 
OhtnMaXMraMa.MI;  tmImIoi  hi,  tTI. 
CbniMBMtn,  MMIbc  Ml. 
CbrraobMbrt*  piulDt,  Bk 
C^rjraodoniB  Itlondlcaa,  tK. 
ChrjrsoiniirM  piwit,  ll*.  IM. 
CIolMilila   doTMlU.   IU:   ■ginnm     %m: 

biHlHilU.,  Mil  »actal.Si,|H:  pana! 

r*B.iUi  r»idi.m;  ■utun^ta.M: 

inotiirbMlH.  ■«. 
VMmaimtaatimmim  MmO.  IM. 


ot    ». 
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aaa  lodiuirtil  nncaltloD,  l*t;  utx- 

1  hliiorr  •«cl(Ly. ».  *M,  a»I ;  u^Hr. 

THlary.  pubhcitlquB  alt  49H,  totiloiflaJ 

drtliuUon  fiT  Koyft.  M. 

I'Urk",  K-  W^.  tin  mtm-ml  wicliirm  fttim 
U<tnuliH.4Ca;  nn  pitilnhlln  Tuvr  of  obflD* 
lc«l  f  [i^raonu.  330, 

Claihrurvu)!  ruwu-iiorakln*.  If). 

CUcbrutiiiB  «lfrnji«,  rvprwTucllan  of.  ffld, 

Claji  dcpwik*.  uudulailoni  In.  4M. 
CLATTni.*,  K.  W.     DuliiunlM*   in  iIkf 

■lanvil  pli^,  '-^4, 
ClMiiiHdij.  T.  M  ,  (111  tv<>i)ui»lc»k  (irlditc- 

truu,  004. 
CIlnBUlAEy,  Ittf. 
rlaeli|1rIn>c|iHtric>lciAl«.«I.Ma;  Dvr- 

iim].  ■!  \n\v  ulvvmuurr,  4^1, 
CIoiiil.  .P.  W-.  i>ri  hrllnti  ipHnc*,  ISt. 
rijruia  roblnlw.  IK. 
Com  mouurvfl  uf  Xcw  Siviitli  WmJu.  41^. 

SmducUuii,  littnult,  tpu,  •Lnieiurt  uid 
tmiBiPon  ut.  ^'jn. 
Cod'bBtohlue  «i)4flinrD1«,  19V< 
CvAcl  CucUalwiut,  U.  4U. 
Cvbn^  \n^  pfljuti*.  rwlpvprl.  Ifln. 
C9li1,  motion  of  wiiv«>  ot,  VMip,  tIA;  prO' 

dDcUon  of.  liK. 
CuluopUm.  OmdlxB.  :u»:  aialH  uf,  (». 

ir. 

Colllpnon,  on  rvcr*  In  Fruor.  M^. 

ColluMuJuli  IlUn.  :i«. 

CulCH-JlfelH  ftltlli^ttothiq.  lUft. 

Corondn  i'*ji*jis  Xfwbprfy"*  vork  Id, 
dSj;  irrolu^'  of.2>3;  AcltrutLUc  kuvloiy, 

Cblor*.  mnviirvniant  ^,  131T;  of  DUursl 

Ooll  and  lia  muiliuF^  bbalut,  K2. 

Onlumtiiit.  ludMI  of,  IKl 

OalTshna  inniwlUii.  tU. 

CMnM  dT  ISSl.  SIT:  of  SFpicmbri.  UK, 

4bi:  iVii»-iii<»>i».uf.B:.  Tuuix>.;nL 

ConiiU,  dlilrlliial'ii,  of.  rail. 
C«ninoD,  aalFDDOiulf?*]  labor*  of.  &i4. 
{'■oHiioni.  M.  L     iliuH  uf  dltorilun,  SI. 
ContBliirk  l»df-.  i^ 
Conf»hnlo0liml  brwobaf  Utuna  AolJ.Dat' 

uralliu'  club,  rcpon  of,  tU. 
CvncUnlvin.  aimolurml  and   pntvmaTlc 

Ml. 
CnODdrlun  OTiaula.  &4<l. 
Cunitm*.  Amdtaitfur^tr^,^^;  at  arc- 
tic InirallBn.  t£&.  ilvrman  c*o|riLpfa1- 

(■I.  >Mi   InutDUiod^  omiThoriiiiftal, 

3M. 
Oaalc  praj^tkui  in  oevmMe  tMHitfruphy, 

cAort,  El. 
Oanlija,  mutual  rv^aUcna  of.  tU. 
Conlum  luauuliiiuiii.  4i&. 
CoNi,  H.  W.    Rmiatloa  of  ihi-  daeapod 

loaa,  Ut.  Ma. 
CoDfiHClfOi  a«r(ruliural  aipcrlmmt.iu. 

UOD.  rcpurl  ol.  loi  1U3.  nrlcwsil.  4VJ ; 

oyalw-beda.  TK. 
Omtan  and  fnirr*  l^unu  un  luwn. 

HMO,  mlevTd.  Mi. 
Cbnoeonpba  Ballrvl,  WH:  ■li-nna.  mi 

Ualtbewl,  STR;  W'aleom.flI«- 
CsnUrl.  lualirial,  paaalUUtr  of,  101. 
Cvtitvpua  vlrfu*,  on, 
Cookp^a  Irhuflou*  tnaacta.  ntlawnl,  UEl. 
Con,  K.  D.    A  carbonlfMou*  trnii*  of 

•hatki  aim  IMdv,  T.i:  PlanracBBUiua 

and  Dliliincdii*,  S4&. 
t'l^V'.  K.  r>. ,  on  takw  of  thi-  Uml  Baald, 

^;  on  ihi.-  luaaiadvn.  ^. 
CupabMid.  n.,  on  ^rttx  nlmmtm*.  4tT. 
Coimsleua,  dlaAnnilnuaDDa  oTT  M4. 
Copper,  aaucoua  aoluUona  of  BUlpbalc  of. 

n& :  cBtfniiilun  of,  ^ .  aa  propbjiiwlio 

IneholvH.  21S. 
UtffH  Kl'rr.  hni,)  waunof,  TI*. 
Ooprlnua  ocmaiut,  IM. 
CDnnunuil,  uaWoIuiiy  of,  Ki.  IH;  «M, »«. 
Oanwl]  auWtnfay,  luitnritl  hltury  analfljr 

of,  in. 
CaiDua  Caiwdnula,  to.  3M. 
Ganw'pmdanc*  unlvanlty,  AM. 
Oi>r]rd*lla  aan*.  IMi  Ocrula,  )U. 


i^nw   InitlaDa  glurlol. 


C<»Tlda  anIUiCA,  »M  i  mania,  £M. 
Cotupaxl.  ubaa  fniiii.  UO;   atlra   after 

pnipUoa  of,  W. 
il-oiion  ilbia,  m;  pn>dn«loa  of  tlHIxl 

CoDia.  B.    FiH  trniaml  ilba  In  Uh  kD- 

nan  *dI^0vI.  id,  41. 
Coiiw.  E  .  ou  X»nh-Anitil«D  oniltbol- 

Ckiiiiw'a  ftlvno,  n*iawH4.  OBt. 
Ci>lItT»»,  .'.  M. 

4>mnU,  •mdv  nf,  by  pbnUigraphJ-,  MA, 
Cnaniat  flaporily,  ituaf  uumtnl  a<^  fnT, 
CmlDt  Lttc.MS. 
OmUnn.  Ul>,  IIM. 
CTwnalocuMrllDMUIiia,!);. 
CfHanoui  farmallon  In  Itralll,  M;  In 

AUbiMoa  Kid  UlMlulppl.  Ml. 
Ctv^mtt.ttoo-  <itiio<flUnii, S>T. 
CrtituK'llu.  f«'  i  lb  K'\t\m,  M). 
OHoaBT,  W.  o.    ilrL-uilaal  ««al««T.  Wl 

tbv  Alura  of  nHinml  wnterv,  41^ 
Crora.O-  K.,oli  mn^LLiil  plirb.MT. 
Croa*-bn-«llnf  of  fuuiba,  Ki. 
CrotMlUBaduuaatdii^MT;  linrndut.tU. 
t>oV4^l,.l.  P.,  on  hdproirvmaina  tn  litldf^ 

cooalruf  tloD,  frfia, 
CnuiMM,  dHpaca.  <f^  TH. 
OWDBWIbua  (nalsIliiUii,  SM. 
Ctonln  Id  CMIfomla,  Mt;   calKUnlea. 

tm. 

Cupalupifiia  luclDnlu,  SH. 
CUTlnr  club,  CSiMiliiiiatl,  3DA. 
Cyotono  aloud,  appnnuin  of,  Uf.  SMl 

diDCaniiia  ocUuii  of.UI, 
Ofelunoa.  la.  40.  Wk  (O :  iroplul,  143. 

CycloUloDP  lUtQH,  ASK. 

OiUpB  <)uvFen»,eomlfftr«,  144. 

CxrtophuraoiudAUkSVd. 

D-  U.  U.  Cndutiilona  tn  tiajr  dnMatu, 
4M. 

I>.,W.H.    Thouar  anil  CmiHii,  Mu. 

I'ABHav,  C  W..  Jun.  Uaiwll«niii  Fniin 
KiBit'a  Uoanuin.  Xonh  <:wollna.  til i 
p)i«pbal<>  hi  KuRli  OioUna.  31. 

luirr  pt>Ki»[u.  iiiindai,  4m. 

Dakout,  iiliiii  bf''  in.  tM. 

Dalu  w.  H.  Ueiil  nawra  of  (be  ,\liia 
or  f^HiiMf  fUier,  ITU ;  loi«Hi-brii»«  of 
Ibr  I'ananian  njiadlllon,  til-  *^',  ivtMt- 
ntf>  -jf  t.vvB«i  to  ^r«);«,  nm  a  daw 
clBktiflciiilijii  uf  tli<i  UolluaAa,  T34;  a 
D^n  V'jlctno  IriUiaU  111  AUa4s,  W-  tO. 
F<'0<ini  work  I'n  l.nkJ' blorxHli,  K&'.  Ibv 
■  IMK  i>f  I'lfrlunllon  111  .Vrrb!a.4U. 

Hall.  W.  II.,  i.n  llmii'U.  IM. 

Daimanltai  In  rathairlfiirftnii  niek*,  Wt. 

Danii-ira  t^rtnolplv*  of  ^iliyalc*,  ra\']w«d, 
aai. 

Iixnliih  iiiwdlllon  lo  Kwl  QrwDlaud.SM. 

Dmjwln  nnd  urine  lobir,  frilflwud,  441. 

DHrialii,  iiu  ilivlllipt.  1A, 

I>nfvittUn  qii'>tiii1i}n*.  aSJ. 

llArwkuliirn.  4m. 

IialcB  uf  •ett^nildr  booka.  47). 

IMviiDiiun  auulcitiy  aC  natural  a«tni«a, 
TSI. 

DariDaon.  (S,  riio  n»w  IIOBnabilf  »ol- 
VCDO  In  BirInK  Sea.  ili.  m;  toIwoIv 
rmptioD  of  Monnl  61.  .\U|iuailn.  0«.  t, 
1 W.  at.  lao. 

Daildwn'a  tlrfOah  (Mall  Urmoblopnda. 
»43. 

Dan*,  W.  U.  Ilo*  du  Ihn  vlnda  blow 
wtlhln  Iha  ■InrmjllakF  lit.  tM;  oiaU 
urolOKlrttl  cbarta  of  ihc  Konb  AtTanUe, 
ill.  »4-.  tli<  oldrr  wlnd'tharla  of  ibi 
Nonh  Allanllr.  if.  IM;  palmislg  blkb 
cidva,  4'3;  tropir^l  pyelonaa,  14'j;  whirl. 
wludt,  ojkiiic*,  and  tomblufa,  i/J,  4S. 

ia,ya. 

Dairtov,  O-  M.  Raomri  laoloflcal  ob- 
aamllon*  In  the  i^nadlas  nonb.waal 
Mrrtlury.  MI. 

I>aw*an,  O'  U.,  on  ptKiaphac«  drputlla, 
S3T. 
I'a  ElsaUtolllbl  ulUlBliClc.  nnlawad, 


^' 


lV«4.a>lbd««0OMaral*f  Uw.Ul  Uaob. 
IflC  tbt,  Mt, 


l>f«(iH«,osiOieTaUal,tIt;  lu  •nlmali,  MT ; 

Id  tata.  III,  Ml. 
Cwtero  obwrrntory.  SM. 
nawb,  l«. 

DcMha,  man).  3M,  Mt.  M4.  MI, 
UrtllDacraKh.  TTI. 
Dan  aas  CniMaeo,  UL  HA;  dradElDK, 

M4;  aplMIUiii,  Ul.  U»:  lltlira,  (K  tn, 

tittr  of  onawa  nllijr-  »M. 
I>adacll4n  uf  rlir<r.courara,M3- 
UaHatni*  allWI  of  ntlli'a  rowUMi.  TTL 
Dtb^nln,  OP  k>aB  af  bliruCTiL  frvm  arabl* 

■alia,  IT. 
fblanx.P.B.,eamiilllul«tlrl'-iTaphy,]IH. 
limdroaHi  ■lrlau,3]<i;  I'nvntfndT.SM, 
[tculHiii.  C.  II..  uafuMMud*  uf  CWIfur- 

nin.  TvT. 
IianninK,  'V\'.)'.,onraiiiUdnof,lnf<u>,3W. 
Dciivvr  baBln,  map  of.nc 
Dalnicrn.  on  ic''"n  "f  •wln»-pl"ifiia.  1*5. 
t^aitucbf    mritiniruloflKha    n«all*rhan, 

IS*. 
DcvutdiLU.  upjiiT,  ifilrlfviaof,  3?4. 
1)flV<<n>]n  ljiiiir«clcrfl)t. 'JU. 
IllAini-ii'd',  llniillliin,  ID-  l^ia. 
Dlccltovrphnliii  Haul.  ISt. 
DldJ'uiu'ura.  dlnt^vwiy  of,  Wi_ 
l>IR;"phui>..iM;  mnt,  :;uA, 
PIClyovpnnifldao,  f4A 
Dldynii>du>.  MA;   corDprvHIit.   M^.   itlb- 

biuva.  ipt'.  Ullliulua,  iVt,  tflaUiylM  of, 

4». 
DlimtIdD,  inUratlUaf.  In  Salpa  aad  An- 

cbliilu.  iU. 
Ini.i.EH..).  it.    Vokanle  •■n4  wbL-h  frit 

at  I'nalublu,  Alwka,  Oul.  31,  l&U,  in. 

«M. 
Dllirr,  -I,  B.,  on  (aeluNX  of  Ui>  Oaanada 

lUiivv,  .VJ. 
l>1lli^i'-  miidy  of  lOlnoii-  nwk*  tt  ilMiUin 

of  I'mlDi',  SM. 
Dlmiiiui^k.  li,,  un  Anaena  eacrDpla,  V>; 

OD  fiirHi-iiln  aurleulu)*,  3»T ;  •■  aolta 

of  C'otropl<-ra.  Ul.  W. 
ninoanur.  now.  US.  IW. 
IMBMHura,  .lunaali.  (41.  MS. 
IMplodoflUf  kinipia,  1M, 
Dlplodua. li:' .  iximiiHaalD.AULnbbiHUa, 

640^  Inourvtii.  4^1;  iiai^ii*.  Url. 
IMrtrtloD,  aroat  of.  ]l. 
Daiuxi*  ortavla,  tvt. 
nialrlot  of  ColunUa.  nap  of.  flat;  lopoii- 

raphy  of,  SSX- 
DodHaUinon  Uta-lia.  IM. 
Dollar,  C.  ».,  on  Halpa,  AM. 
l>u]on»dc*  lanrbruaua,  bchailar  of,  HIT. 
1>onie«UcBtlon«f  nalrlah.  U7. 
DoHiiLDsaK.  tl.  IL    t.Dcal1»Llon  Id  Iba 

brain.  441.  IM. 
Itoollula,  U.  EL,  OB  doublful  ubianallona, 

Vt;  on  (alalloill  of  oiiiilo  and  ohtmlcal 

vlcmtau,  0OT. 
Durauy,  O..  vp  f laaalHeal  Ion  of  Alouau 

lrlbH,«u». 
Drvlnaffa  td  Xrw-York  iwfimpf.MT, 
Uiapar^  nacarcbn  in  •jji'i'irum  i>bi]iu||. 

nphy.  m. 
Dnvbrldtn.  enibloDtd  iiiir  ami  coding 

tninnloD,  Uft. 
DmdRlni,  drvp.Hra,  M4:  Hpimimlua,  Ul. 

Dnft-nuinlii  InOblonJIry,  inas,  4M:  In 

Ulnataeu,«M. 
r>ntminond'B  Natural  law  Iti  tlia  Bplrllual 

w.>rljt,  rv^-'wrHj.  Ul. 
Dufour.  13-  H..7W, 
llumai-,  ,T.  H,.  BOO. 
Iivn,  W.  A.,  on  nrnnnd*  In  04iloto  vntliy, 

W. 
Duuoui'b  Heruim  of  Acli'nca :  boraniBia. 

«oai[i|{1«iii,  and   ipMlojflila  .-ravluwrd, 

sal. 

E>iiTy.  C.  on  N'nrlli-Arurrlirnri  liaraa,  3DT. 
[lutjv>  UEi  vc.lifMil  ipparaLiia.  4T3. 
llntton'i  I'tiiUr}  liiBiury  of  tba  Onuid 

l.^flDon  dtatrlpl,  rflvlvwi-i^.  itt-  Xtf. 
l>WBlIlDjtB  fijr  twor,  naaya  on.  4M, 
Dwiitbl.  W.  II..  on  Van   Duirr'a  Itoo- 

mlna,  ai. 
Dynamic  iraoloey,  All, 
Dynaiiiu.ala(Mrlfi  maicblai,  uav  of.  In  van. 

UlaUnf  mlats,  4TU. 
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Ktnb,  otrli  liiio«IM(v  of  rnliinitily  tH, 

in.  ttuwat  IciifT.iF  ■\.t.  I'D 
brlbijuaW  In  Kr<. :  .1.'  ...  lUI:  ><■■, 

UJ.  .-IH-Iu.i,!  ■.■^.  114. 

KlTnH.ll.W.      I.  .  I   l»lf  •■  (!•■ 

U'alnlUi:iiiH>.lLN..i,U,  •  Mild  oMM, 

ATS:   Ibii   TuDiilor-llolli   iiikMiiv,  UI. 

TUL 
KrllpHT*.  UTiolvnl,  '^11, 
Kdiii.  II.  T.    Jlii'lljuil  tiMUN,  III. 
KiMjitnno  Ilitl.ilKiriu.  ntn>,  n, 
KdliibursTi  untivrilljr.  ANi;  iFrsinUnirir 

tvWbniifiu  of  J  37  !■ 
Xdu«II<a.Ub>inl.4U,Iul.;st.  •clsnlinc 

iiHaiaddn.IU;  UDhnlnr.  rw. 
BdMUfoul  roak^tuliH.  ill. 

fanit.  stvlllalNiB  -t.  U. 
RQuUMni,  nnrnpallf  «.  ti*. 
BtDMri^  b*U»an.  ill.  lit.  li^. 
Elfdilc-IIiilil    ■rlibinuU'.-,    (v.,     in  uur 

liamvB.    b'tt;    iit*toni».    i^at*   uf.    1,4; 

i«tt.  14]  BM  ur.  Ill  buiiilinii,  tJi;  on 

cif,  In  (aiiiioi>A»r.B>lll>.  tvt. 
BlMlrlo  ninslilin,  UL  '.a.    alKiisli.  UI. 

9U;  tliD»*lgn>l>.M,  (II  UM. 
ELertit^Al  ■irpAraiu^i  limf*  tollr-tl'tit  vf. 

("0:    liuul*.  11U.    euad.™™.  Aim-rluM 

iMLIIUUsf.  M*.  iitilMllon  >l  I'lilliuliil- 

Sfal*.  ill.  Mf.    li)Unit(li)i»I,  IIS]    tn- 
ucUuu,     (T4;     Mloiit*.    uraerM*    u(. 

KlKlrlr'lly.Iini.Sm.Tai;  m« vONRHnl of, 
4^J]  rrttmrphf*  oil,  M0. 

Elcplmil.  while.  ITV,  3IJ. 

Xlinjikn  pill  Ida,  TM. 

Kkwor,  nlmaaphfrla.  4M. 

KIM.  un  lltwal  nluMilun,  TU,  TW. 

Rij^torr,  n.  W.  TUa  muDk-wii  i>r  tbr 
Wmi  iDdlfi.  Uoniwbus  tronimiB  il  nt. 
UI.  :*1 

KIlluli.  II.  W.,  OB  nkniIturuuB  Imblu  of 
ilkv  mutknt.  46?. 

Elllil*  DTpivlru,  SU. 

RLIxdj'p  H,  0-,ui]  propulvDu)'  of  mala  pyr- 
rol, 4S4. 

Kmhryitlo^i  hiimhii,  1*1 .  vf  tDlvujt^,  SV^ 

Kaakc'a  «>fidi<(i  Mi>. 

Riic)>clui«iu]lit  BilUuijim.  *W. 

Kn'ruym  niilEiti\4i>l. 

UngtliiKnn.  ■••'urn>.  3*;  jiiirlraN.  4<Ui 

coItftiUuT]  uF,  93S. 
RnilliH-.  luaiivUg,  (II.  SI4. 
Kngitippr**  aiihitol  ot  applliailun,  lA'tUtl'i 

l\>lal.  *a5, 
RDtflkiinl,  vHfiiiiiUAiic-lii.  ■rm^.T40;  niAdau 

KDffll-li,  Polli^K^nU^  tlll^ly  r,l.  Ml-  dk'llDh' 
iiT.  Jli.  niilillliy,  wliiliuor.  Jii»;  ipiir 
ruw.  ■il'.  4*4. 

i;tiuii"iiiii.  bit>'ift»i  ot.  ws, 
BdUidih  iiD|Krl>iit.  III. 

Kp«trBamU,>4;  bulllca.  9Uu;  li»ul*rta, 

TM:  labyrlnLhiM.  Mil. 
BpUobluni  InilfoUam.iUl;  •plmani. SU. 

KquDt  IDlOur.  n&. 

Krrnlant.dnathnr,  IH4. 

Kf*>iiLoii  Ml  r^f'W  lli-nniiKlok.  fiTrt 

Krutflibliiri  iu]i<r<.i-h»iile*l  Hrcli4y.  Slf . 

ICryvIrniMiL  pHH'indrum.  2b:£. 

Krytlivn  i'<liill>.  «-». 

Krylbruiv  tiBlci-nla.  ^39. 

Kti^lllDi|>,  lypiinniplili'.  IM, 

KthUAH  jtthJi.  71:^,  i£mnul41a.  ■]<!. 

KlLiwfih  innunil".  ill.  "B. 

Euuujfutu*  lunjflcajjruf.  30T:   |«jlUrar[<. 

KorypbaryJ>i  prlpMilnlilu,  ttiii- 

£Q«WmlB*  ob»cmru«,  fl30. 

EuUHIll*(lrU11i>,«;.3U&. 

XlDlullon   nC  OpbdlDUHla,  lU,  III,  I4t; 

of  lora.  III.  MS. 
Bichanyv  potl.  iialurtdlBU'.  II.SH,. 
Ki|wrln»iil.>uiluiu.  ulloiial,  SOI ;  •WIc. 

XiploraiaQn  In    Afrits,  n*;    Amnltrnti, 

TM ;  euniraa.  pulu-.  TW. 
fixplo'li'ai*  on  Idndon  rallwayiu  41ft. 
KipliMln  maifHili.  TK. 
BlptaUI*.  qacaUuri  fl(.  304. 
Sjrn  of  uliMlo.  au. 


K..C-  I.,     lUotlv*  mmutt.Mt. 

FWiu  boluJuliln,  IM. 

PttDlly  »«libi».  1. 

ftiiqi'U'K.  lliiry.  I'ratKMir  T*U  m 
ibv  mliiy  at  Kxr*.  100. 

Paiquhiif.  II.,  un  ft«et*«Kllbitliia  pmda- 
lUMi,  4^-4, 

KUcUinl  Iimiivbw.  (M. 

F^alu  ur  VlfKlnl*.  Ut.  014. 

F«I.  S.  A.  CunHVulUI  •Inftii—  to  wil. 
mali^  A47. 

K*d]aalllar<a.3HL 

PMuthmku'a  collaitlaiui,  SfO. 

Pffnuardallou.  MA. 

Vvrni,  i'aiu.:un.  fn. 

KsnKti.,  Wiiiiain.  Tlir  mulm*  lOd 
lUliiliiuillilr-iiivJloUiiK  luaidilnf,  W-  40(1. 

Portiio  oTiiia,  ^UJ, 

nhrr  ilbi^ihltfui,  M. 

Field- inlH.  TM. 

niarln  liurHili.  3c;i  lablat>,aa;;  Mmgal- 
n1«.h(F>n1nlB,  4d;, 

KlLUOt,  tl,  'I'll*  divp^c*  CnuUMoa 
dnilvHl  by  tliD  Talliinnn.  IK.  fit;  Iba 
dual)  «aa  drrdflim  ■pparalua  of  tha 
'railiiTuin,  I'l.  4Hi  Ibc  dtpu-H«  llibca 
■ollrclnl  \>)  Ihc  Talluuin.  til,  KUL 

FlnkjicI  I1a>.  faurifc]  ntjiivmiii^ij  of.  340. 

1*1  r<h  rotlFK^.  iiinhidwl  >li'|i«<nii.'niar,(S. 

y]nltr.  K.onlhroM  uf  ■■tphlbiiUw  •> 
an  Luarulkldc.  4U, 

naciivf ■  f.,  ub  hivanatiralva  vf  TillaiQaD 
mpadiUoB.  W.  AS'. 

nab,  baaaallau.  III.  410;  niiil  hiiiid  Uwi, 
rarlalDD  uf,  Idu:  blind,  rnim  Mlvuiirl 
tUrrr,  AVT;  f<iJUiini-,  modern,  ->I9;  tiD- 
brj'^a,  ■LirrU'a]  of,  TiU  vivL[i«ruii*.  ;i>1>, 

FLBlL-fulluriLl  a**utlj|[|un.  .^tiiurlirnn,  'IV- 

I'Ubar'K  MviiK'l  <!,>  '<>ni.'I>yll<.liiii1f ,  IM. 

Ki^hi-riM  »ilil(>iiloii.  inHTiiMliKial.  4U*. 

KlibrtB,  d«<-ii-"iii.  ill  'V^i::.  rjT;  fumi, 
AiDi-'rli:aii.  "fj.   iuUrnii"t>*  lit.  1t\ 

Kmucnii.ii,  <i.  e.  lUdiain  ti>'>i.  U,Ma. 

lOlcvrlUlaiii  ini^runit  *n~. 

Kli-mUiY.       (t«    Ljilllu.    FIcmliiii.    aiid 

nulcbvr.  ^T.,  Qit  V'lon  iHIafiapntI*,  Sn. 
Kllnl.  -I.  M  .  Ill  RKdldlai' amoas  ChlnrM, 

PIOvda.Dblu.  114. m, sill  oKUfDf.SUi: 

pravvitlLuii  0I,  MA, 
Klnmof  I.abm]ot.  UR,  4i>l;  (Jttawacuili, 

K;  vf  l.'pp<<ir  Vukuh,  2&i. 
PLlirlJa  FuruiUlalflTlk.  *^\    f^alag^-   and 

naliLml   hltt^iry  ^r,  i\^r;   ibcll-mouad* 

uf,  '^-,  4print;«  vf.  iSA. 
Kloifci,  W.  B..  m.  aputiliilmriiiaf.ir:; 

oil  amdy  of  luitlirnpnlDV.  "^I- 
Klnwan.  pmUKilon  of.  OW,  TU.  TM.  aeua 

of.  A.'W^  PFOtfOllDn  bCl.  f43. 
Kluunlr,  lilluiplliireici^iK.  MO. 
Pnull.    UIon>(><>.  IJI. 
Folk  Inrrnf  V'lniun. 'JTD. 
Koniiilnlfirra  fium  Flun.la.  '•'Sfk, 
Forti»,  W.  .\..  leliinliniT  jiiiiuira  of,  »< 
Voraa,  mill)  a(,  '«>. 
KDNaUv.arilflclal.  439;  uuuvriaa.  an. 
Forttcuk  auriciilahn,  •Hll. 
FDmialluiih.  nhmvavf.  £0<. 
Karinl<<><  rnni,  4'J^ 
KurDiiibsdlu>.I»;  llonill.231u 
FihhII  Ikiiu'ii  Trum  Ldiilataira,  3iA:  IninM. 

M. 
KoULKC,  linn  (1.     Minajunbia  t|wcluMi. 

303:   iIk'  irprudueiliJii   of  <.'iathrul1na 

gU'uaii-,  ivn.  OA. 
KnuliLK,  KnCK  (t..  on  Apallui  blpcni.  »&. 
Kuoquli^ta  ■piPndvii*.  4 
Fui-njuttKl.  hablluf.  t4I. 
rra^rta  luBi-A.  Ul,1;  Viridlilana,  ?UW, 
Ki-anllllr,  V  II,,SS(, 
Kmair.    •^■.-  c'.jiiin'ii»n,l  Ktmur. 

tmi  vH<li-tl«*,  1*1;  M.nalLL\fitt*a  uf.  :*» 
ortllclam  *tt  ark-uUHc  viutk.  J»Cf'>. 

Priiliy  uu  conifi  uf  IKU,  -JUT. 

KaJTVi'll.  .\-  A  Uuln*n  akiill  f^urn  lljc 
lo«<H  o(  T^>dbAba.  iu«p  Vrmitat-.m  J1^ 

Fui.^l.muifOii]>''jr,iDltuuiuafiufat:LEini,UK. 

Fulvur  cmiullFulnla.  iHl,  4ut ;  <a»iK,  ■Ml. 

Kultfiirlt-  Imm  Orv^on.  715. 

Kullv  lalKiiaiP'.  7*2. 

FuaiEl,  t^iblc  ntiil  pijla^jnuufe,  hA. 


Cidua  morrbuk.  m. 

Oaok.  A.  P.    iDiirlU.  tO.  _ 

Oaua,  e.  U.    1'lir  appDaUuB  uf  plHila«. 

raplu'  Id  iha  prudUMluD  ail  iiatunl'lila. 

MTTJlaurH.  lU.  443. 
(HIUlivdM  AiUoolI,  7tt. 
nallota.  ■nletj  of,  TU. 
Uallun  t(rrMh>.  3U :  imbpna.  4. 
tiallaodct.  E.  il..  uu  itauhlBK  iba  lUaf, 

tOii  uu  iBIfrmiiUtfiife]  h'lalluita.  nwl. 
IMUnula  nirvla.  vl«. 
Oal.Tofi,  VV*ar4>,     lUa  ^rupuaxl  *  OuMly 

rrffaltn.'  &. 
OalUH)**    IJ&,blti4ry  album.   fvtlnradB 

n4:r*ac*<l4TCkail(*ni(0lli*a.m'teBvd, 

Wl. 
Oanbll).  lU. 
tlambmala  patriivlla,  ?(*. 
UamiTT.  IkBry.     Tbi  vtudiili   work 

of  tbe  Itajdca  aud  VTImtur  •u(T*y*, 

OaluiAi.H.    klBm<nBp>la,M;;  tlm  odd, 

cai  llilna  ijpF  of  Vartobnui.  CMuaf. 

doailKbua.  MA:  •  pKUllar  attarblu, 

UL  lia;  inUna  borna.M. 
Cia*.  naiunl.  VA 
aBata,crtll<aIaUleaf,vt. 
fJmalroaLtfinoa.  paduDcubtad  lattnil.llBi^ 

ar(M»  ofl,UI.%;  Kalfdll.  t. 
OaTaruKT,  A.  1^,    Rcetfli  UnSMatlo  r*- 

arareliua,  T!A. 
UkullliDtiB  -■llialloti,  3111. 
Uaodmlo  wnrk  nl  llaj^po  and  Wlmlar 

aurvaya,  44T. 
asuimpbic  iiaiDi'i.  di-rliailoiiirf,  ui  wr- 

iBlBuujiry.  pflTtriy  -if,  lit, 

(Jcil».Fri:uel>.''l.iuclctyiuyat,ii>B'>l 

pf  nadala  of.  to. 
Il«a(nfbi>«b(a  Jahrtaiob,  r*tt*««il,  SW, 
Uvssnpby-MaidilBK,  K, 
Oaoloclciil   furMuIli>B>.  •ynHirantam    of, 

S,  m:  inBiliuir  al  .tinuln,  fill;  aiii. 

ai^gni  Ml  r*;.  .Tul.rii.  Wli  obarriAMixi*  III 

t.'i*Ba.llnl»ltumli.wn11tfri[uf)'.'*IT^  rate' 

iivo  uf  Kinkui-iB.  ill.  re;,  ri-pon.  n. 

Haul*,  ^m  aociuLjr  uf  lucadi.ii.  .\nif«Ji 

aahavardi  of.  IM:  aiin>,>-.-ir  .tUbama, 

report  for   1KII.K.  ri<li.'i>>-d.  IIS;  at 

Bobomla.MI.  ul  iciriiurli>.3a». 
Otoloflalt.  ltilArr»tl(iiial  f<iii(r*aa  of,  Ifii- 
Uvoloey.cbpinloiil.Mi;  ruiidaacalBI  ikao- 

ry  of  dynanilt.  UI;   iion-praCMiladat 

mirk  In.  -KW.  uf  Utu  Ailoilaa  and  Oa. 

Hula.  TU;    of  licaBd  ('.illuii,  UL  an. 

of  nonliorn  Ouiula.  'K. 
Qcnuluiu  carapltuauni.  4. 
Oarm-Uitviy  nr  dlawua.  IB. 
Oarojan  ^ognpMfia:ooDCrt«a,3U;  Iraa 

and  aUKl  Indiiatry  iocliSy.  M>;  unItc*. 

alUaa,  aFlviiIllli  Inairuiillun  In.  MP. 
Uarmany.  itamdbaNtio  In.  :!M;   lampvta. 

Inrp  In,  640, 
Olilllaka.  :M0. 
iliijiEHT.  U.  K,    Capltnllnuon  nf  iMinr* 

al  (..nnuinna,   M;    rlppl(Mnark>.   (11. 

.171. 
GlltH-rt.  a.   K.,  on  diflcclion  of   rtrtt 

acmrHH.AUS,  un  Knigbl'a  l.>ur,SM.    IW*. 

alaiy  Law«.UIlbi^FL,  and  Warhigluii. 
OIM.   !>..  ua   dvrcrmhiuEiona  of   ali-llar 

pinllu.  IM,  atJ. 
<Jll,l., 'r.    AifeBuinplltina  i>f  mnaaDm.ktvp. 

ffa.  41&;   UblHiLiyLtoKlHbo*,  Mi:   ih( 

Iclilhyi'luglcal  uucullarlllla  .if  Uw  ku 

Allan  fauna.  <u.  ft»;  obUdId^  of  tbr 

flormonoi.  404;  Kiw  rrlaUona  of  Iildj- 

uudua.  or  niuh>dua,  UP. 
Olll.  T,.  cm  Hnuiill.  lU;  ooavnlTal  ofllah 

•inlirra*,  7iSi  and  Kydrr.  J.  A.,  on 

LTt>futrl.  W4. 
(tlaburiio.  F.  K..  on  oteMrlntl  lodoellnn, 

«;4.  i;i. 
(ilwrial  atrlallon,  OM. 
Ulu-iura   In   Caliruriila.   tOT;     of    MoM 

BI1UX-.  :;i;  uoUouiil  AhB>la.««. 
OtacluloKy,  JKdlana.  UI.  7U. 
Uladatono  and   TrlboV  SttmttUr  hnt- 

WrlcK.  rfVluwed.  tl. 
Olldawall  mound.  IBt. 
UlniildlaaDlllUruiD.mi  pjiawlhli.TlI . 
(ilacoac  raporl,  W- 
(Jlypbna  marauplalb,  TUw 
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auLJ*>nd*«fCilHbn>Ia,I«I. 
ltunJ«Ui(w  ■ntUmw,  1'^;   oampn— ut, 
I3C;  Cmniloii. Im. 

O00IX.O.  B.  Tb*  iiplorlDi  nn«>  af 
Ills  I^^llfnftr,  nrtrinA,UI.  Kt;  ibo 
Inifrnuaa  at  U»  nnkBl  euntn  Id  pho- 
Ucnpby.  vet;  VNtatmot  QiH  un  ■•■ 
■afiipUuQA  o€  «iiBnm.k*^Hrr*.  TUO- 

OwmIf,  II.  H.,  on  mo4t(n  Bab-culiun. 
VD4:  on  ojdt«r^teiduatt7k  130. 

0«adi>ln'*Walk>lBI]wni(louefKli*e* 
and  Mth,  rvttf«v4.  m. 

OM4<>n'(  KlHtrtiliy  ud  oucaMMm.  >*• 
ilesoLlAI. 

OoKa,  J.  W.  TciRUiila  In  wmrn  Xflrth 
fkrnllna,  4:4. 

GoviTlini^l  Mid  «coiiumle  tp|jOnKAo<T« 

Ondn  at  nntuj-aum*,  *tB. 

Gradle'*  BiuMFU  and  Ihir  ■tnn-tlmry  vf 

dl«*AAr.  rvTlrvni,  UL 
(innd  CMtnn,  (totonsf,  UI.KJ- 
linn-l  KiJL>af  SuJutinRlTCf,  IM. 
Onaiil-llsi.  vn  QavM.  Ml. 

IJr«pMU'  ID  IF1.0.  *JT 

Gfwn't  UiV  uf  UvntiUint  rv<1e«i.4.  III. 
Om^  Ab*(kluE*  mtiAffurviiioifU  to  vIh. 

■rkluuid  mivDcUiD),  mlriinl,  (14. 
Oiwi  Culn.  Jkiua  of.  SU. 
Qml)  r*IM  .<ipnllUai>,IIS.i;t,US,81l>, 

■«iy».  :i;;.  .^:^.  4179. 
On*'i  U0UT1UI11  ntllwaji^U. 
aaiui.c  K.    Th*  euiUItfTW'brfdc*  •> 

Mann  fi'U.'U  >;i:  OrHB-Mounuln 

nllnr-  UoDDi  I>*»n  laind,  Uk. 
UttraluMl.  iipnliUoB  W,  Till    l)ul>b 

•ipnlulao  lu,  IM.  Borlb,  fCOgBMr  ■od 

t«ai[nphy  of.  ail. 
4;rt^nUndoF>.  ?hani^'l«^«llc«  «f.  Tift. 
Or««fi*-ic}i  rii4-rld^Mrk  u  urlfnc-  vertdli^l. 
tlrlQlUiH.  ,4.  Ii  ,  («  nriKid  af  |HMrDLdUiD, 

Hit. 
OrtnrwMik;>  uouinc  of  XitiIi  XmbIU. 

W. 
(Imit'i  I'Uni-iuuIrM*.  tSO. 
lima  til.  I6y 

Gntufitbiit.  tiplffntlDiB  In,  llfli. 
<kilill|iniarii<r  Ijinfnutr*.  TM. 
tiuellrM,.'!.  iW. 
Gutf  uf  Unicu.  dcplli  ur.  MM. 
ituimlKin  mlEilhA'rviflun.  lopofrtphy  of, 

3<I- 
Itut^^.  AfiioM.  JWL  poflroUtTl*- 
i}iiyi.i'.  r_'re»tl(PO,  nVr*wgd.  tM,  ;w, 
i>yi%tlAn  4if  tlbmlDif  pmdtiliim.  U/.  ni. 
''yr«aiilr«,  v*4cul«ila,  lU, 
Gynaqupr,  3ST. 

Ilaangi,   K.,  Mi  appMUni  far  amtjlag, 

iKi. 
HitvHrtu  Jlltuu,  Vt. 
IIaiicv,  31.  \.    'rh0  aaciirr«n0*  of  lb* 

HoMiui  fly  ■■  Honti  Amrrir*  brtort 

ibc  nmluOM.  iMi. 
Ilittfaa,  II.  A.*  <m  avfiDHititl  drfwia  la 

odtmaip  U^>h  ^. 
Ilion.  A.    Rnl  *kt*a  la  CUna  dnjon 

uru.  I'il. 
Ili^i-'".    Hn'k    la   YpllllvnIfKrt    ballntnil 

Bilnlit.TML  diplera.aw;  Mmputa.SU. 

Ktlltuoi*  hninXTphalut.  414. 

■■all..  K.  II.  Iliir*  nlwnoinnioo,  WI; 
lnril1t.4in,N3. 

Ball,  Ii.  fiUDlDj-.lM. 

llaN,  .laaiH,  bnlowal  of  Walkir  pH«r 
on. /torfraff.  ATI  ~.  on  fiiHll  ■poncvfl.fM- 

Hill  pliFQuiDiiKia,  itM :  la  llquld>,Ml. 

Daren.  111. 

llii.(T(ii.  II.  D.  Condlllont  of  (rowih 
tt  Ibv  ■hi-al.riiil.  411 :  llallc*  lor  wkn- 
Ufic  ntmtfH.  ^;  rnuvfndD  mrUainr 
pbwi<  af  ■  ainwharrT^lawoi,  lit.  lot. 

HwDlllon.  lUF  or,  IS. 

BinakODd'*  Kl«Mtk  ll<|bl  la  oat  Iidib«. 
RTlaiTfd,  Ul. 

Iluib'i  I  niitiinaliicr.  mlamd.  Mt. 

Uarar.  viplKnlJoa  of.  flOA. 

Rtrbsn.  ubi*  sC  divtb*  br.  6U. 


nana.  ir«fIb-AB*rltai,  10. 
HvpalnB  pvaniflTanlaBfl^  MIL 
lUrrtB^n,  W.  H..  on  OdwrpHn,  lU. 
Uanvd  ufdnMiy  htrba(laiD,ll»;  obMC- 

«*aiy,    m:     bultuiki,   414;    mudbb 

sDura*  of  bfitaay.  Dim. 
UtBrrr,  K.  L.    A  toll  and  lit  molkcs^ 

blanket,  m. 
RitTIHOt.C.  a.     InvnU.AMI:  ailBniilar 

ripllnl  pbrn<iFnf-n<iti.aAI. 
lt*ucK(k.  ou  rrlpuFiuQTu*  nuilua.  A82 
Bai>pL  L.  II..  uii  npiil  tnbEEitlt  In  rlilfa- 

dulphia,  ma. 

Iliinwtkti'a  (nillldain,  rrvlcwHi.  Ml. 
Uaydoa.  B>  B.,  «n  Ib^diui  fiMiU  Iuitib, 

lUiiika.  r.  V.    A  utfOtlftf  awlndlH, 

14&. 
U»r*«i"a   annsj,  iHBlRb  repoH  of,  rt- 

rlDind.  I'f-  lai 
llnydni  aiid   Wbvpltr  •orrn*,  nvdslk 

wark  of.  441. 
Bayom,  an  nuiv  rDonfTioloalcal  aJanmnlef 

Kinid.  40. 
□asn,  II.  A.    Tbp  raoilun  of  annof 

Mid  In  Ibc  I'uilnl  >lIM<a.  map,  110. 
Ha(Bn,n.A  ,  tni  aun>K>iTa.)31. 
llMlih  naaoibiiian.  Amrilnin.  «J;  nhtbl- 

Uon,  »a. 
Beat  f^u  Kjll,  cbaruldT  of.  UM. 
Iliallnit  IfaanfihuwIU  loKllaw  af  Mch- 

nntoty.  niKbod  uf.  IM. 
HcdywrniB  borcaJa.  V*. 
Bui.pUH,  A.    SnOmmltm  of  (fatogl- 

ral  furrauloiu.  to. 
DdlpHn.   A..  OS  oarbonlftnua  Ammo. 

olu*.  tti:  an  F?niialiilf#ra  frutn  Fiar- 

Ida,  TM. 
Uf  ll»l  <prfnc>.  TS4. 
U*lkl'lH,BrIl!(b,  Ml. 
Iluiiiutuu.  ihMt*  af.  en. 
Ildlaonia  ulToliia.  tU. 
B«IU  oavtr*^  cff«fil  vf  vafiom  f'Kida  on. 

XID;  ilrtKU.  34t. 
ll#tlnuAii.il-,onra>1ailQDaf  tffiniwtaiari' 

In  Gmnany,  U^ 
BalmlnlbunlMvi  o«lala,  lit,  MS. 
llBmlda<ttyllan  ■nauuam,  lU- 
Hmnuraa,  J,  K.     I>vfl«en  MThI  of 

lamb'a  rvution.  1T&;   crraUon  of  •  *|. 

brartna  pvndulam.  U/.  Tik 
llvraclnan  lanuun).  ua. 
llcndllT,  WW  tbnirj  of.  U»;  Mady  oC 

•  *4ii 
Bpt^ny.  rppnrl  nf  (>hvnratorj  al  M4. 
llficV  C.  L.un  Uunoaptlua.  4M. 
BinaicK.  F.  B.    Ban  Vonnwil  Urda. 

SIB.«». 
ilKaacnk,  J.     A  Mnonlar  oparal  phi- 

■HMnanon,  Ml. 
Hrrachrra  pbetomvlriF  wov^  Alt. 


llMpunrrnyairuroput.  MO^dld,  iCIi. 
Ilpaalan  fly.  oecarrenc^  oC  In  .1 


4W. 


.\intrtH. 


llBtPT\>dnn  pliUyrblnoa,3U. 
llFynvniaDa.  on  abiaa,  no. 
BlbemaUnffiiiHniiiali,  (41.  U3,  tIS.  «J. 
Hllirard.  J,  K.,un<biplb  of  Oulf  of  Uai- 

Icn,  a*4. 
Hlllrbmnil.  W.  F..and  PHr«.R.,oii  n*« 

nlninla  In  riali.  MT. 
Blmalayiu,  awnl  tit,  743. 
Ihmtm.  J    I.  h.     Aii'^ii'xl  tfrnvtli  of  tbo 

'  llfV  uf  Ill'MVIIII.'  VTA. 

Blriniinuura.  anlomucr^iprty  tit.  4tH.  ub- 

•niin,  Itk. 
HtMoilaal  itndy,  •oJrMlfl;  nrlbifd  ln.M4. 
Blaiory,  InduMilal  vt>  aa  taciun  In.  MT. 
nodKva,  8-,  on  rtftvT-liaakjaa,  ttt. 
IloUIcK,  A.,on  CiaalllraviaiM',  ontndUa 

linulEinrnu  ttora  ToUfsrllla,  W4i  «n 

Viola.  «ai. 
Ilnln.   on    Uaniab   npaAUon    Va    Kaai 

Gm  aland,  7M. 
ttoutwt,  W.  IL    ApMtnuiea  of  Uwiy- 

Dhtn*  «li>ad  Bl  RoBhaalav,  Mlaa.,  in, 

IKWt;  onanule  Ocuna  iKm  BUIboni 

■anuoda.  in.  4M. 
Ilalab'a  tiplcirailuna,  IOC 
llDntydi*.  7n. 
Bookar.  3..  on jmIbu.  m, 
HopUnaon'*    DynaiBle     •laeUMty.     r«- 


Iluplla  E04pral*m,  W. 

Hnrdanm  Jnbum.  m. 

Ilorn-Hiini.  H, 

Uuu|[b.  G.  W.,  on  DonVtra  obatrrauirr, 

WW. 
Kouian'B    glMntti   of  ehcmlKn.  ra. 

Tl^rd.IS 
Buiiauu  and    Ijncitirt    UtdMniaaj, 

nili'KnI. ««. 
tlfn>.H]. 
tloriBD.  W.  B.    Bud  auiiMte  and  p(«- 

dpiwiiiin.  lul. 
lln«K.  II.  A-    Tl'P  grtoi  mmc*  of  iion. 

winlHf ,  im.  Ml. 
Hoviu,  W.  B.   TIk  new  Riurpbul^iglcal 

akniiM  °1  i)i'  blnod.  M. 
BndaOD,  W.  U,.  on  CnniirsUcnt  oyntl- 

bsKm. 
Ilnraan  iftDlMan  frum  Manlnna,  Ut.  Ml! 

•kutl  (mm  l^tdh•b■,  ftM,  Nf.  m. 
IliiniMliy.31:, 
Uuinpbnya,  Andnw  AUUuaa,  ptrtnil, 

lluni,  T. »..  on  ityalllno  rack*.  Ua.  Ki : 

on  Ta»nk  ii«hI1oh,  nt. 
llnronLiTlean*,  341. 
Ili'amii.  II.  A.    lUIn*  mnnd  Ota  neon. 

111. 
annox.    aan.    Smm    rurliua    nMaral 

•Bnvballa.  ItV 

lloirhinann.X.  i^.,oaili(  Paakbonu*  minr 

dlMMSI.Ut. 

HyaJbw  milium.  X». 

llTarT.  A.     'ftia  hii*ifif>aa  nf  tb«  nata 

nlltt,44;  Ibeavolulloa  of  tbct''ppfaalo. 

puda.  ill.  to.  \U,. 
llyau.  A.,  oborlflD  of  orllnlar   Uvua, 

llydraulk  nmbodof  talnlnc.  Mt. 
Hydrvdulldun  laclftinnla.  114. 
Ilydfof  ra|fhii]  qiAo*.  vork  t4,  tt. 
l^mntcbanlH..  Tt. 
nydniphoblm.  lu. 
Hycltnv,  l^niloiiatlilblllpnaftTM. 
)lyb  vtrritolor,  CO. 

Ic«  bannara,  tt£;   «niahtnr  aLfoiiulb  of, 

M7,  doH.  U(.  U*i  topaa,  .-I7»;  mnaa, 

fiplorallon  In,  TOO. 
InbiTo.  I'l.  U£. 
loplantl,  wLoanIo  anrpllnn  In*  Ul. 
InmHoa,  J,  1>.    ruinlaf  tfM  KnkMMi 

I4t. 
t)]laia.  Iaa«.  M*. 
IILlnoLa    T«al-pri>dartkm,  laTlowtd,  40t; 

groUitlctl  nport,  nrLavad,  Sn;  ilU* 

fnlomuUiflal.    Iwalftb    rvpDM    of,    ir. 

vl*irrd,  SI:  aUn*  a>o»uni  af  nalunl 

hiacory,  billMin  of.  Ii3t. 
IllmnlMaTlin.  rriTrri  nf  anlllrtil.  irnbTilrb, 

Ml. 
Illii-tvp  mi-innry.  374.  MS.  Ml,,  434. 
Indian  iioplviiK'nu.  III.  11*.  701 ;    Itnm 

TolUmlUw.  Ml. 
ladlann  tlattlnluty.  Ul.  7  40. 
Indiana,  Inirma*  of  namh't  af.  KB;  la 

On.-ieoD.  40t;  r«[atloa  of  mound- balld. 

a»  ti>,  ut. 
Taillmfira.  domparlatm  nf,  t'2A. 
Induaiilal  aria  u  tunon  In  Ualory,  W7. 
InnUa.  481.  US. 
InninorUi  fla^Uala.  WI. 
Irihrrllanr' of  Injorir*,  141. 
tnjuilaa.  Inberitauni  of.  HI. 
lao  tmmunda,  Tffi. 
JiKaauimma  (loiioll.  7tt. 
liiHilbot  atonva  fmm  llblo,  IM.  M'. 
Infttctlckila,  DBphlbtllDO  Ba,  43t. 
InaoV,  Ml :  aa  laud,  M3. 
InaUncI,  l>. 

JnaulHItDjc.aklTi  on  mvtal  olro.  T4S. 
Inulllirnior  of  DiilrBohUna,  M;  ufanakM, 

laa. 

iDMmaTlon*!  biirtag  of  wlghla  and  QM«- 
urra,  y}^.  <yjTiifr,'i«  uf  flooloffiata,  IflS; 
•Iveitlul  villi blll.il>.  113'.  OabarlCa  u- 
hlMiJiiii,  fi]i>da  lit,  1117;  fpologlcal  and 
paltunioloRlnl  >>untal.  AI3~.  Doorldlan 
aiDfcnmcD,  113:  metMr«1o|riMl  alaUvo. 
Lonii.  74'J;  nuunllala'  ndiuM  pan. 
tM:  oniilhologltil  toni|naa, 3W;  polar 
oumioLaBLofi.  lid;  rtlMbma.  HH;  irtaa- 
llllea«octaUiHi,Ml. 
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tulfTMibinilu  (rltcehrltl  nir  nlltnnitiio 
«pr<icliia'ln>n«h>in.  i«1e*tid,  KM. 

InwnllDM.  pMMU  nn.  RU. 

Intniion.  nrnUne  ot.  MS. 

InwnabniiODf  Tdliiniiii  (inv>lltlini,  Uf. 
OK.  ' 

!rWlitni  uli  n>|iprF  pUi™,  *MI. 

Iran  tnA  trvl  EhvUtiiic,  J*>um«t  of»  in 

Iran.  ■■(Ft^i  uf  •^■-wAi«r  nn,  Wi;  frvw 
XuilU   I'nrcillhii  imiUTvrlx,   («.  ilWi    hnl 

In.lU'A;  oilillinbllfty  uf,  4X 

tltfli.^*  fur  irlrlkltric-  Einmvti  AE>  41p 

ItHla  Hulryl,  4. 

J,,  J.  (i.    FunuAII>3n  or  unchutJcf^  EiaJ. 

Jadv.  wotklnK  In.  tKl. 

J«VK>,  .1.  f.  KlfnlKloD  of  vnlrr  rroiii 
•  Kiviitiit  l«>r.  UI.  ■»!•.  lh<'  dura  uf 
IjLb'Uliir.  Xh:  iKi)  (prTiM  t/f  imluT 
pUnw,  III.  Ur.l. 

J4mr4.  J    P  .  411  CAlndlulLi.  XM, 

J^lirt'A  'l''i«i'r^  cpT  in"rnt».  ri  itflVPtJ.  MO. 
Ja|ii40riH-i'Li>v-ii>iB,H^;  *«ii'(iiin4>  Miidpnlt. 

jMi>>Tlai)lliU'-.\nAr*I>ui»u,;n>««H.TW. 
Jmiu'i  •'rifllnr*  »( ihi  ncr  of  ittrli  n^ 

il>-wi>l,  »0. 
Jllfi'nwIiU  i1I[ib)'llM,  WD. 
jKCrntKi'.  .1,  A,    itrtanliiir)'  Of  ihr  wr- 

JlBn-iio«,.1i'«ili  cif.  niu. 

Johni  llniikln*  iintirrJiy  rlrxitar-,  *», 

DOT.  lll^l)llttu(y.  iU.T.ilf'.  Ii»i<iii'(.  Kk 
J«tm»on.  AJI«,  *ffl  iflori»hi>'<»ri-  uf  iK'lvl* 

■ndi>«,  (fi.114. 
JghnHHi,  A.  U,,  on  o««D-«niT4<f]i4.  ttIL 
JaluuDii,  L.  C>,  uu  iiirinRs  uf   Klurldt, 

•n. 

Jo»l»tO».  W.W.  Thrij»r<iflh»m«lind 
«f  rmrr«  ij\  TUIhcatMilotl  i^arlODv.  4Ta. 
AM  HrhImi  RIov,  J.  M.-aodilvbDWDi 
W.W. 

JniHi.  William.    I.(>ii(i>rlir  id  *  nuUng 

(■■lilrr,  i. 
JuurnaL  ur  ittfriciiliuriil  aflr^LY.  3U. 
Jullrii,  A.  A,,  tin  Dl1vln<i  iveka  of  Nartb 

Oanillim,  ill*. 
Juplu-r,  niUUoD  of,  330, 
.luisuk  illnuiHn.  tU.  Ml. 

Kadlali  Ulxnil.  nr«t  rrom.  m. 

RitliniK MiKuiiifolla.  JM;  ■Uae*.S34,3Ul 

l«ilf.i11».  *«•- 
Kbhk'*  nivi  J.«iii>lnft  4. 
K*n«vhH  vAlky  mouii«1.  tB-  A1V. 
KuNiua.  <tliiiiw  uf.  Hu;  unlrenllr  of,  U ; 

dhtfiiiknl  Ut>l>1lrnrJ^  of.  lU.  03;  WDhlhrr 

oh»rrT«ii-Fri",  4'JO;  w<«U)cr  r^porli  110. 

1*0. 

Kinliiiruni  nll>i'.tniinivf  lu.  33A. 
RAHtTix,  u.    AnA  (kJM  *  ceniury  *gu, 

ML 
Ka-unhll  K*lii.  pnnlUon  or.  U, 
K»]lprmqi«'*  Itor^ny,  rrrirwttlj  4M. 
K-miiul-Kv  iibnriuwcutlculHMii'latlon.ailT. 
Kvrr.  Vi'.0..»n  inlt»-in1tic4  qF  North  i.^'. 

ollnn.  'Jiic. 
K^vomiiwan  Krin.  AM. 
Kidder,  d.  H.,  <in  uw  of  XcwaUr  rr4|f#nl 

In  ilmnnlyfiM.  4A.1, 
KIndpr.  .1.  .>.  di-,  on  rcmuvioe  riiafhiagn. 

Ml 
Rikct,  F.  11.    A  pomlhlr  •nlnllon  nf  Ib« 

•Ijinilnrd  tini*  qiioUod,  41. 
Kd1(1ii'i  tuur.SH. 

KDt»»,  4nu, 

XncI'.  a'aril  to,  <UU:  iliih  rfponof.M*! 
■tti.-nUi  rrporl  at.  AU- 

Rorij^u  rtitflun.  cxpKllhana  la,  UU. 

Krskntia  vrupUon.  mop,  211,  344.  3U-, 
mmwi'licrlf  wbim.  401,  «04,  Hf.  (at.  101 ; 
Dqiinlurliil  tiiiolie^EmiDftvm.ttUI;  iftn- 
loi|la»l  rtUiJviM  nf,  tU.  im;  npftrvWtr 
«f,  In  FTuptEon.  TOI:  pDmlfT  fKim.  144; 
vniTMiam  ftmn.  («.  TIT, 

Kianar,  41.  A.,  on  Vitlle  Ijin^iAtfv,  .4^. 

Krwu.  on  MmM  of  IHl,  SfT. 


KfKX.  II.  r.    KIT*  MrMlllui  4l>ffinnd>, 

Knni,  O.  P..  Diu  nhuipburnnet  duDrlU, 
MO:  oTi  «iiin#  hr«d  frum ^(■ti'n  laliukd, 
H6i  ontrolklnKIn  iig*lri.i(dF,iiDd(.lial. 
«dony,  A4X. 

L.  AnMrbil  pradunlon  at  rain,  fN;  ■ 
•plder^  d«l«  In  lininN,  40  4>1. 

LiifionUariM,  phyakihi^lcal,  TU,  KM. 

l.ilx>ni«rT  In  mniltm  aivaer,  Kt;  ta%. 
rln^of  Johni  tlifpUnanDlrrnittTt  fit.  T. 

Ubrwiar,  flora  of,  iM   IM. 

1jif«rdn'«  tiAOIIJn*  of  b^rtlKrl,  rotlvvad, 

m 

Idubnotimui  fuami,  VCi. 

Lar^'t  SyvMitir**   pblluHipb}  of  (ha  vn. 

know*fil0,  riTl<'Vi^l.41T. 
lABopu*  l<'0<oin»»  ^^Mk 
l^kc  ^ittK^rlur.  tftultiKT  of,  dTl- 
LUca  of   llrni   lluTn.  aa:   Ulnnrmu, 

w&. 

I^Mnrlllbnncta  foul.  lan. 
Uunprtf,  aplnal  cinl  In,  lf>>. 
IdUioMipr^   llaln  In   Itvljriun.  nrvl^wA. 

W. 
L^ofvbfiMl  fisund  Id  vhalo,  U3. 
Lvid'ufllcD  inapa.  UA, 
I.in(lry.  ^  r..  on  rhaTHIvr  of  hMI  ra- 

diattd  tnm  toll,  &04:  ua  Hno-lDitclht. 

4««. 
I«nKUs(i'>.   Chilian.   MO:    Cliialamnllw, 

■  M  :  •umlrb'tr  *<^lkMO)  [pf.  7V4- 
I,kljlOB  Lildbtvl'^iiilifta.  ?td, 
Laiikuivr'*  fluHhoniriu  of  tbg  StulJuica, 

l.aii>ing,  KuniH  noir,  4. 
Lappa.  apHd  of.  In  ninnlnc.  f  40. 

l.arlMDn'*  TrniliaK  •oboEPl.  rurltfurad.  ttS. 

l-urli  ,\m<'Flt4na.  >2, 

t.jiDKiK.  K.  I*.     LIuiv  Vnlii  ipln  (  bfHnt* 

Sfii  how  n  iffidi^r  ■uinvUiu(»*  llfla  lioafy 

oI>)>rU  lu  lia  ni»l.  :»&. 
1,arviiJ  LhKfly  r>f  orltfli  of  fltllilliW  llMnf. 

l^iai.-n'i  l\«k.  ii>ckB  of.  B(] . 

lAlclifiiril,  F.  K-.  un  Cuntillnn  iliirllt.aat. 
IjiirE>i1i<?u-«  «vr»fundu*,  Ta4. 
t.aiA-ni''»  from  ^anii«  I>i4.  If/,  410. 
I.aviillCr,  .Mpliui;iii.  dialh  uf,  AUS. 
Ijiwra,  <lllbi-rl,  and  Warlnvl'-an,  on  lova 

of  Allmegn  trmn  unbli  (OMi.  IT. 
Iikvton.  u.,an  Cuiadlan  Ban  mi  culm:  car, 

Lu,  Liau.    L'nlo  form*  k  bj-aina,  4M. 

Leaf,  •tpnldon  of  •raiei  tnia  a.  IM.  M». 

Lrnnlng  aod  tulMiui.  cuitijiatlbllii}  uf. 
34t. 

Lnvvik  foaall,  dgurtniE  by  pbotocmpliy, 
lOI, 

LbCoktM.  John.  .^imoBphirrlir  w^vm 
from  Krakvina,  T<il :  apnprirlov  nf  tliK 
*kln,14«. 

LrCovts.  Joaciiti.  A  (liiMuhir  upllral 
pbpiiDintiBnn,  4U4,  A44. 

I^LVolv'!  phyilml  ftadlc*  of  I,*Ko  Ta- 
bu.-. *». 

Ij^dum  liiUfullnm.  IM. 

Ls(i,  W,  14  ,  im  plunu  of  Niw  drrair,  »4. 

Lcjr.  luorpboluify  of.  f//.  ?^. 

LollHirc.  J,  l>.,  •■n  planl-Ilfc  in  Uiintana 
anil  llnkoU.  KU. 

Lrldy.yl  .«wanl  tf  Lyrllnipda]  lo,30B;  on 
I>li!i)upljura.  3M;  on  fOHill  boni'i  fAim 
J^ul'lanji.  iUA,  uu  tnolliiBkB  of  Xr^ 
J«ra?y,  JfiiTi  oft  pftnullJc  wi>rm*.  MI. 

on  rtimalia-  of  f.uBll  nummitl*.  AUS:  ou 

Afrpula  Jiai.ihi;!.  UI;  o'l  lApr^wotma, 

4W;  oil  llnnTrD  fhrm  llnkul*.  b^. 
T.Mna  InumBllorul  tni'\Hin>UiKWxi  »iuliori. 

T4S;  IttTf^r,  pi-Ur*uiii'm  HI,  4'^^- 
Lonk.  C.    W.,  on  ni'lDdrlMar  of  dWU" 

■•luiid,  IHi. 
LonormjiEir.  Kran^lB,;UU- 
LFpLodpriim  iuaci.>p»,  A3A. 
Lrpiia  calluila.  3AT ;  ouDpntrl*.  W. 
Ijrtfinttrmt.  Lvo.mvard  of  Darlow  .Tjunv- 

w-n  hind  IS,  leA. 
LeHar^JdutUT  laBmL*.  t1^. 
I..1.1,   W.  1'..  on  daiT  of  tlitair*  lulkjl, 

»4. 


,  Cuutdtntv,  n;  oan- 


l.na-ia.  Il.f.  .\  ami  ilpw  of  KrvtMO* 
In  prupiion.  wlib  <^trBf4«  fhHn  Ilie  loc 
uf  Drs  lianiur  William  B.  B«b*.  fol. 

Lavla.  H-4:.,«>t.oBfuull*lnlHiua4cTa4 
*hall^  Vi.    00  phoaphomaipt  llat-. 

MODf ,  fR. 

U»l>.  W.,  on  naUUoo*  of  «4mI.  mt. 
Link  ob««r«a(orjr,  woaUipr  at,  Ms. 
IJobla**  •iniiic.  npUr  of  Xt^vrj  M>,  771. 
Uf",  lw(lnnln(  of,  M 
IJirhl.  loinuFM  on,  TOt. 
Llghuilnf  proiMann.  IW. 
Lluoni  auruiun,  S);  C 

dhluin,  n. 
IJnin  pxratitta.  4^7. 
IJmai  aci*«ll>,  tM. 
tJvif<aluu«.   pliiMpliorciafiriil,  SAT;  flppla^ 

luarki  In.  fI4, 
LlmnjinapArv^ra.  43A. 
L1ntnopli)va  hollmoJdv,  m. 
Uaiop«l>  inluuu.  AM, 
l,lil>l--l».  lAA, 
l.tniriii-Ur  Tpwari^hM.  ISO. 
Liuir^dUaJiinilnau,  1^:  ?t«rviHdl,  S2S. 
l.lmiu'AU   KClol),  !{d*   York,   W4.  AM. 

idt 
l.ininiT'*  Flnl  ntinnal  rrpon  on  thv  Injn- 

rlou*   liiVKta  of  Kw  York,  rcvlewtat, 

SM. 
LIfbMm  L>i*r*nnp,  ^fU. 
I.lopi'lil.  ><.|c»II>.IU. 
LlapiJkoiico*  TbulD|iaulil.  tU. 
Lllcraluru,  rlaluia  uf,  ?44. 
UIIIf,  M'. !'..■>»  r..lidll1ont  nfgrOHthl 

tbo  ohMI.rutl.f^T. 
Llaina.  loiaffcof,  fruiii  Frrv,*4A.. 
Lobfi*r.fl*hrr>-.  TA 
Lonllullon  in  brain,  lit.  AM, 
t.o<kwiidd'*  KlroirlMW.  mitwrd.  TA. 
LonuinuCIv*,  llrvlvtt,  ftUL 
(yrnitla  am,  W4. 
Lunrboerpbalo*  rslrlf^ni*.  1ST, 
L<indaDtihlblllODorb>i|ltaa,TA4:  lioalu. 

'khlbmon,  100;   tDMviy   of  mna,  TUQ: 

Albonntfdilof.Wtl;  HiFlfty  orbtbllotl 

nrvbi'uluKy,  UI,  W*. 
lfiu-ji-\\\}  111  apldvr.  4. 
Ixilllnillt"  rliarlrll-llfht  rljiolllon,  II. 

J.oiKnrHr,.  .1,.  tw]drv4A  ^^<^  prwBimUnif 
Ibt  Kuiijfurd  uii-dali  to  rrMfvaaoF  Kuv 

laud.  Ifif. 
I^IU  1riico]fti»ra.  It  A, 
l.iieaplna  rrvD>lUU.  ^T4, 
I-uea*.  F.  .\..ou  l!nflUb  *|4rtw.  4M> 
l.odlr>w,  W..on  cnLHlilnj(,*4r«o||lb  uf  l«, 

MT. 
t,17LL.  K.  P,    Naval  odlHn  and  Ibf  coa«I- 

■urri-y.M. 
I.oiilnii'  arvtliin*.  Vi^ 
l.y(o|iidii>Tn  nnnoHniim,  3A,i;  oomiilatw- 

iitfii ,  'i.'.i. 
I.;ri^'*a  rlparla.  AkA,  i.'t(K-['ui.y>unB  of.  A^ 
I,j-i1l1n.  h'l.'Eiihktf,  nnd  Vun  rUrtam'*  I'rvp- 

•I  KALI  oil  nf  tnbvrciilOAU,  rcvk-vi'd,  A34- 
Li(ll.<ii'-lnl.:>0(l. 

I.ylii,  1>-  A,,  on  Uft.'UYlHtf  •urirlca.  'iAT. 
I.yniE,  W.  T,i  on  anplnnt  Mllpt™,  on. 
Lyuiorrl.  ,W4. 

M,    KlMlrlii  l)n>p>l(nal>,  (*. 

M.  I'.  otnl.,s»i. 

Uflt^y,  on  Ehdinblc  luodsncaUon  of  apala. 

licbnU,  »«. 
3<ti'iK»..  II.  (A     How  rncorvona  arc 

niHilv  by  a  I.yvcm,  ffU. 
Ucf'ouk.  11.  C.  ui]  tiartf<-iitn-arir ,  309;  at 

nrb  tri^irra,  tUA;  r,li  ffpynUU  CAHttfl*. 

},M;  on  ihatnblnit'onl.  4£I. 
Ui<IX»iiald.  Jd.,  on  niutvmiznt*  of  flabai, 

;si. 

Ma<-rini,4hit..l,   Kvldcn^piif  imrv,iairdad 

toj  undoes.  ^A. 
U..()iK.  C.  K.    A  nutal  nutnotlc  iBCIWi 

r.i. 

MaFUrtKor,  J.  I.I.,  on  anoMM  anlotlen* 

of  fuliihntii  of  copper,  a*£v 
UarhlaiTj' ,  rifrnovloi:.  4W- 
Mi^Kay.  L..  ^^^.  nn  pbimibnrtcaald.  lOT. 
Idaftoakl*^  !>.,  oD  irarha4l  orifan*  of  lib, 

•rtta. »«, 
Marlura  aurnntliica.  SQ- 
UirHiritKirH.  .1.  I-.    Tha  <rMlAl  rtt*  it 

Uicrofiurua.  AM. 
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Mrtliimubi  t.  r.,  on  huoIdct  al  -imi. 
Mnvuun,  J.,  m  Itangl,  IM.    Bh  ataii  Bor- 

gv...  r.  J.  w.,  mi  Uhou.  J. 

llMrD>ii«nB  ID  incluDHirCMeaita,  lit. 

M  Hint  HilJdl>alink  IR. 

3dml'^nruI.  J.  <>..  US, 

UMxrUr  •Minv.  ill.  774. 

WnsnirilaDi ,  WZ,  m. 

Uunln    and    SlenilMnr^   Baelarla,   »- 

TTtmil.MJ. 
UunollB  (laiit*.  U  i  onn-linam,  U. 
Mktiir'a  Bwlj-  lav  (ndcgiiifra.  TM. 
Ui^^dle.  <iA  viploatrritf  on  iIn*  andvr- 

(rouDd  nllsiin  of  Loailon,  tU. 
UaliwciilMli.  7471  niBH.ajt. 
Male  Mrtfit.  pHpuuncv  uf,  4M. 
MallMteubUMt.  MT. 
V  Alplnt'i  ItonuilMl  U.IB).  mIcsM,  332; 

&i<laclnl  uru.  rtrltvej,  113. 
MaminiJlia    drwxnl.    ZU*;    rtiuln*   In 

Mkminiili.   roull,   40«-.   bihsiiMIiiw,  HI. 

Slan,  lutunl  Maiiirr  of.  ML 
Uuajrunklii  qirrlniiL.  3B4.  SOS.  3M. 

HUDbMoriBs  Induilry  In  noMl*.  WV. 
H*iit'>  KUIon  af  ib#  wlanoM,  iwrtiiriM. 

U. 
MkiHio  lOMteti  111  Eiiulniiil.  aula  ol,  U'. 
Muk.  E.  H ..  un  .l>in»u»rn  lomadMa.  Ml. 
Mara,   oulor  aaulliw   of.    IIH;    nUUlOD 

p#tlniinf,  tOI 
Mamllln.  uliHrvUiir)'  >t.  W1. 
Mara  It.  ti.  C,  ub  iiw  mill  atrrnhf^dlnQaaiir, 

lU,    199,   un  oxT  Junaalr   dlnoaaun, 

ULMi 
UUTIii.   It.   }(.      Modsrn  phrMti>lA|[l(al 

Jaliuraliirtt^  whai  anil   vhv  thvv  arp. 

la.  imiL  '       ' 

Tfawad.  40.  "^         ^" 

llaacanv  KlnirMir  md  muoMlHii.  r«- 

Tfawtil,  WI, 
lUaosI.O.T.   TliarulallanDritianMuiKt' 

bulUora  lo  ih«  hlKlnrlr  Inrilana.  OM. 
UaaHuihiiiina  InMltuI*  uC  Ki'LiioLuar.  IJ^ 

M>i    bcMlna   and   TciiIllMion   <>r   nan 

bulliUiijt  of.  Tvfl;  phnia(nphir  labon- 

aor.  M.  KO ;  andl(«T  ur  an*.  ».  lU. 
M.aH.Ha.Mr.T».iM. 

MwHchDaEtU,  topunpbleal    mui    or. 

4JI.aumref.«^. 
Ma—m*.  DiaalDDult*  amaiiR.  11X. 
MaiWidan.fi.rnuur.US;  ainiTlcMRua, »A. 
Muhfrdttlwl  wiHiliialDaa,  3l.t;  laaablDO. 

muihudur  llolta  In,  NA,  171.430;  MBvE^ 

to;,  mfibod  or  ratia  la.  4TS,  wr,  ««A. 
Maithrw.  O.  F,.  «n   liiinB  sf  fit   John 

jcroup.  ATA.  im  vlflafv  or  #u>ovaff«,41o. 
Uauna  I.nii.  lava  Hon  fnrn.  W.  410. 
Maui  aolar  Uaac  dntiiltlun  uf.  3^ 
Maai.  pnavnailuii  <>r,  Ui. 
Sria^anlHl  (>n(lDt*n.inHllnKar,all1l(a. 

McdaTor  OeooBd*  avcliic  da  Ttjrltt'.  4<i;, 
UfddrUir  om  OrAiiland,  All. 
MwHualcDnsTMaln  Utrlln.lTS;  rauattiiu, 

MEalopIo  i>r  ooilcellaB  of  cumpanllTr 

aoaiuay  la.  CW. 
Hodldna.  hUioiT  at.  amntiB  i.lilnaK.n*. 
M«ilTiffrTabfihn   fewer  ttiaii  Ilia  .Mluiitt. 

M. 
Uaoban.  T-.  on  afiiLon  or  ptanta  on  let.  KM ; 

on  blo^lnit  orCladaatila  UncLurla.  &.U. 

onCoiiIanimaeal(tum,41S:uii  ruDlainl 

lovnebr*.   mt4;    on    i)aha4a.   :»;    on 

Hal'iU -llpi.Ta.  >»;  on  tluliMla  uirau- 

IMa.iii;   OB  tiun'i>dca  aaiifuinaa.  SSi; 

m  Hit*  ur  Oowiim.  AA4;   on  irp<f«  of 

alaw  Kiuvib.  U&. 
VaaplvmwraabllU.Stl. 
HviiuioH'iui  Jol.naunl.fttl. 
UnTrmiuLU  T-  C.      Iiierua,   .MKi;    ■ 

ijUtvdulL  nf  *tp(wlri¥.  SM. 
Manume.  bnnian  akelslan  Ituoi,  tU.  Ml. 
Mvronry.  rolaUuo  par)«d  of,  tn, 
MDrldliio  canftimiM.  TTI;  dlitinwa.  tot. 

mnlon  of.  Si  4. 


USBBU1I.C.B.    Hlbornallnc  mamnala. 

Ufrftani,<^-  H-,oii  vofHiatinek,  S4'. 
MfiTltl.  \\.  K..  on  dintvaltr  or  prnwou 

Inc  lb  a  Oble  (luuda.  Mi. 
tftrlonata  panLoulila.  n& 
MMambHaihrriDn  IlnMa*.  M. 
MMoploiloD  Lajardl.  tTS. 
licao[folanila,  *ip«iUilun  (o.  }f i. 
UfaDllifcluni  Uarahll.M. 
MhOIoII  loaalla.  va. 

Utiailurm.  piiiitliivc.  «3a. 
UiUuKilaiical  cliana.  «IW;  nr  Xnrlh  A). 

lanUd,  til.  1114 ;  joomala,  ctw.TM;  lli- 

ervtart^   eaiatuvut't   of.   IWi;    aanli^a. 

Roaalitn.  ii:.  W.  IIT.  .TU 
M^toornld^d^hp  Aoliai^brlfl.  rvvlrwpd.  TS4. 
ilaUoroloty.  40S;   HniparatlTo,  of  Rio 

Dtafu  uid  [Siway.  4iti;   Xav.Kntltnd 

aoolatf  for  obavrnit].-.h  and   aladj  of. 

■4S:  Brooraa*  Is  aiudv  of,  M«. 
Uetbotf  orHmila.  3M.  ST4.  431.  4))^  IM ; 

of  nua.  in.U;.  AU. 
Uiiinau>ina«orDaiin>nD«.  IST. 
MtywIailuilulIU^SU;   Lslilil.  Ut.  13) ; 

aubdlvlM.  ««:. 
Uliuol  lUi«r.  mound*  at.m^ 
Him  aleH  '<f  S'oitb  CareUna,  an. 
MlarobH.  llh. 

WcrV'^vtbitit}  ai  plaiiU,flO^ 
HTcrw^oedut  [ntirupnirp.  ^- 
Mi4r«niMcr.  dv>  .  Tne. 
Jilcroplania.  crantal   riba   ot,  444;    lal- 

mi.ldn<,  MS,  IW4. 'M;  oat^aloar  or.  Uj. 

Ut.  !4B. 

)|i<iHiio*t>1eal  InnaUfMlou  In  buHokal 

Ubunuorj.  111. 
UleriiaaoMau.  Ani«1i!UI  mmI«up  Vt.  US. 
U1initonorb)Ma,IM. 
JllsuEl'a  Or^ulama  of  tba  air,  mdaitail, 

unan  awlfiy  lot  ooniiu*ni*l  fSplonllon 

ot  Atiitm.  MO. 
UlUiAinw.  K..nii  tbri-rrnmni  axp«llUon, 

Ullk.  cbanBta  lu.  duFluu  bullion.  Nl, 

UlI.l.tll,B.    DDirnn«Tn  whiu  nu.MS. 

VlmpUxn  In  lnLiriranl.1  qaiiira.  074. 

Mlmiilui  it.i-V.nnUr.  3M.  L*v1<«,  2N: 
lu1t'U>.  234. 

Uln^.rMS,  dawnor.iUU. 

UhirraJ.  O'w.frvFn  Upi1co.43;I;  tprln^ 
In  TrnKMare.  410:  iLaUallia  «f  rnlwd 
&UiU*.d94.  watar*.  aiialjraca  of.  4A1. 

tfllirnlnfy  of  <~anadii.  TM. 

MIDirali  ot  AJatln.  MT  ;  In  Uub.ditT. 

Ulnca.  lenlllallunirf.  tTV. 

MiBlnv-4ii)vlnirvra.  Ami.r]can  laalltid*  ot. 

Ulnn<a4la  laktv,  4M;  acndema  of  natural 
acl>-ui.-Di.  4M,  m .  planW.4A. 

Ui^ur.C-^-  lh.i«t,3pn>rnt*fr  ibalhynld 
aD'l  (hymuB  (land*  and  \ht  tongUf.  71&; 
iaor|.lju(u|[)'<.>ril,<'|nrlvliaBdirii.llLm. 

Mlncrt,  ('  ^..  u<i  (toirlli  in.l  dnlh,  Mt. 

Mlaalouarl**  anioi.lc  MaAanna4.  11^ 

MItaourt.  barn-owlt  tu.  114;  Dpp«r.  ay^ 

Uotluioi.  aataltigur  of,  .110;  now  elaaalfl. 

mlon  of,  >N;  IfcbitnlE^  Nllei-Uon  ot. 

gtu. 
Uolluaktot  X*w  J-ruv.eR. 
M.j'iii'ibiia  ir<.fiiv^UA.  tiL  'VZ. 
Uon^ac*  milflora.  'ihS. 
Uonkant  or  Wm  lnd!«,  f4l.  110. 
Iklfini>  bivln.  mapa  of,  107. 
Kono-pllu*.4M;  illapar. 4>>4. 
Ht.nuitypc^Ja  irentoncnala.  3A. 
Munivia.  plant  llti  In.  IM. 
UnnL  It1an«.  vla<<1..r*  or.  7TI. 
UoDtla  Toouna,  3M. 
MonllcUllporlilar.  ~: 
U^fun,  hatuH  munL),  ItA- 
Unarr,  t>.  It.,  on  lilnlrmrll  mound.  Kl. 
Uoorr.  C  K..  on  tiraUns  obfonomtlFr*, 

441. 
Mnrala.  Uioorr  of.  140. 
Morcbvlla  wulcnia.  10b, 
MoUUXD,  9.  T.    IncrlU.  UU. 
Moma.  11.  1),.  on  aimnvpbrdc  oltvabor, 

184. 

MorTlaou.  on  comol  of  ISIS,  SST- 
ilimmi  u(  Aloaka,  100. 


lloior.  blnilpbid*«f.«utan,4m;  •omav 

m:  nn.  <M. 
IfoBDd.  OlldMnJI.  KC. :  ot  Kadsoba  nl. 

lay.  ur.  Ills. 
Hnnnd.bnildtn,   rdaUon  nf.  lO  binoric 

ladlBoa.  «W. 
Itnonda,  neanlria  flfon*  tmm.  W.  4S&; 

Kwvab,  M.m;  fn  Mdola  «il»y,  T»; 

Iron  bom.iO.M;  tt  Hlaml  Bim.  SM; 

at   MUataalppI    ratlry.   SN;     ricillda 

•boll,    nt;     afool-alMiprd     ntnaoiatita 

(tom.  494. 
Maiint    I>aairl    IWand.   Omu-yennUlB 

railaay  en.  414. 
Momil  1^  Aucnalln.  T0lcanl.,<  eruption  ot, 

Kt,  IH. 
Moitnl  l^liaaU.  janani  of,  2T;  flaeli^a  *jn, 

3M,  map  ot.  MS;  avHabntiy  of.  »  ma 

l*o^JJu^l-al  atallon.  SAH. 
Umiir  funndullBn,  9M.  na. 
Vnltlpln  laltBtapby,  W4. 
Murtvnopa^a.  147 . 
Uurditck  I  Kln^likliy  aiiJ  uiaKimUan,  »• 

iMiaw).  41U. 
Unafoni.  flrviilailnf.  In  plara  ot  aeliool 

ratdnci,  013;  ut  eotupa'aillic  coOlocy, 

Oambndtfi^.  VM;   kBtpara.  aaaumpUona 

or.  *ll,  TiO. 
Wuamma.  opening  of.  In  PTvnInga.  tSO. 
Iloak  and  ebcmleal  olainitDta.  niallua  of. 

MO. 
MnalHJidlfA.MI. 
Uu>k'UX>dla«on>Taf  >kutl  uf.  IM, 
Uuaknl,eantliKi»ualialilUur,  (4T:akcl*- 

lona.  7». 
Uynle  HsMiU.  4A. 
Uyluduo  Hailanl.lM;  iobuaWa.»t. 
Uynaotlt  aylvaUoa,  UU. 
Mydllmrtbi  llnarMK,dUi. 
WytlUit  ctrilfoniianua,  ITS;  •ubamana, 

S..  U,  .\     Tbe  nd  annarla,  >. 
Napbibalinc  aa  an  IflacvUcld*.  4W. 
Kaplta,  tiilllDitlnl  alaUon  al.  U. 
NaiBl  oba«ri«ory.  MA. 
Mallca  dupllcau,  SSt;  htroa.  Vi;  obao. 

ltta.3S7. 
KaUonal  audmy  et  adaooM.  SR.  4W; 

April  analon  ot.  AOS;    Iiai  ot   pap"* 

read  al.  vH\    ifluDuu  rv(iofl  or.  10^; 

airnc»iEur>t  t-ipi<tlniL<ni  Aiationa.  mx, 
NalurnT     I'lau.ry.     Amarlfali     I'tt'bonka 

ot.  ^1;  fivarra,  produnlon  of.  I/'.  44S; 

muaaqnla.  1I>1.  %j1  man.  441- 
Xacnrallai.  l>L]a1nwaa  of.  44. 

:ratiiran-ia  -iDiiiaiifl.  on. 

>'Dl4ralla1a.  biotrniphkv  oCSAI^  iD0«til>4[ 

of.  1. 
Xan,^raf..-  diirl.tr,  rt',M, 
yaolJ.:.bl  r,loiF.n'.c,  2";  offlc*,  r,as, 
XHUllLL.iEniti.ui'  mkiiulu*.  713, 
XamlliK  puinplllua.  IJ.1:  uml.llicalua,  \tA. 
Navflj  ob-i-ruatory,     P^w  r.  S.   liarnl  ob. 

acr^'aLUry, 
Xaval  olHci-ca  and  Luaal-aurytfy.  Srt- 
NtaiTK  f.rrh.ia,  flr<7  ;  rimpldata,  rWr'. 
yDCruiiolLa  r.t  Ktbioocni,  rtOVf, 
Xgi^loiU' laUrulU.  S«4:  uia<ulalu>.  3A4, 
Xaliujn,  u;.,on  NaiaJ  obaravaiory. 3M, 
Nrlumbiuni   iAknli,  tM;    lairnm.  4«4i 

IDMLlUuhom.  4A4. 
NrninfiH'i.r^lntia  ijrvflipr*.  7 1  A. 
».iiil.>iiihi  hnl  livpblEuin.  iU4. 
Hvptunai  Hnyl.  ,13. 

iti  vaali^T  riNivpnt,  uaa  c.r.  In  alraftalyaaa,  t4&. 

NmlOD  oarollrw^al*.  "Ji*. 
Krlllca.  OH  or  flbira  of.  TTfl. 
Nii>[niiHHT..I,t<,  lliitbUJ"l"i[>Mloi(l"al 

bUutrj,  VIZ:  ih.*  tnifiiatrlnl  arlJ.  aa  Ok. 

luralB  mudrrn  bl»lory,  .WT. 
Nffvrbffr^'.J-  ^,,  oil  veiecUl^on  aloDf  tb« 

tln.1  »I   .S'onb^tn  I'aclHc  riiUiuad,  SMi 

«(.rk  <^f.  In  < 'dorado  ^'ahc.n.  4;U. 
Xaw  Hiana^lGk   maiomala,  lljit  ot.  Old; 

namrallrlalorj  aucli-Iy,  810.  700, 
Xiwmiia.  M,      ThK  iirivt  V'lL-iiiia  Mio. 

foopt,  W.  no;  Dew  mutbod  til  iDi.iint. 

Inv  rt'fl'Tliira.SSO;  Pivalili'UI  Kllol  On  B 

llhiTJil  cdin'»(L..D,7W ;  rawut  di'lofio1na« 

tlona  L^r  B:..llaf  parallai,4A0;  what  la  la 

liberal  vduntloD 7  4». 
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Nnir.Ki>i|l*n<l  IWh  m4  (BO*  hwi,  IWi 
inuiurMdurfn-  liuiliaU.  iwliilfitin  ig, 
Va.  MieiKiT  ft>ra»MmUlaa  tad  aMO* 
<if  iBcboralocv.  TU. 

N«w  lIobrUua.lTQ;  langr  Mianc,  lU. 

Mc*  IdTla  dliulfl.  tvola|)r  or.  WS. 

lt*w-I«rar]r  rlilo.  Hniar-avupiy  of,  TOO; 
|fp)*lll«l  •urin.  W.  m:  fiinl'u<k>, 
Ht;  piMlllfo.  iti;  (lal*  actlfuKunl 
sip»4nn>i  iHiloiu,  ni|ii>n  oF.  tui  1113. 
rvrlvsFil.  *n,   u>|>D(r*|>hli>l  mnp  cf. 

!>< '-     I  •j'tarnuxntln.  «T0. 

K'  .  I -*.  uUreany  im  In.Kn; 

-  •*.  1*1;    pn»  of  Uu- 

ninui  tv-Liiii  «t,  on;  bHx<  *r  IIstbI 

•mIM;  of,  m. 
K'w.Ygrk  wulnnr  of  »>ln>ri«.  I«l,  M). 

M3:  leiilalMiinv  alUMil*  »<.  i.mni  ir. 

nittM  «lr]tjpnHllltU.  (M :  InliraMuJil* 

cat  Nroltlr.ni;,   iHlnMiUlucT  >j(.  Ul; 

mnhllof.  411;   •IlnrdtpoilK  ot.  in; 

•Mlir  *urv*)'.  4Sr 
^•ifwa  falli.  aaiiill«vtr.br1d(>    •*.  III. 

VUe'l•lomltat•a^l\  1aillMM.nTi  cart* 

w  •  ohraiHiiai'lvr.  tML 
Xtfif  •ijwlltluv,  m 
Xltrr.  ro*va*IJi)n  uf.  447- 
Xllri-Kv n.  Iei~  r.1.  Iran  *nMt  isll*,  tT. 
XiHiiiiiiDluar*.  mOliifletl,  Ml. 
NortD'  AiihiniMii  onltlKileiy.  St. 
KiHtk  AllBDilc, n»ln>rala(i«l  ilivWaC, 

MoTtbOirolliic  nlo*-nilnn,  'JMi   sllilrw 

riHlH  of.  «U;  piMMpluM  In,  U;  u. 

B«(mpby  of.  m. 
SVAficta  pummtt.  ItT:  loMloty.  Ouft- 

dUti,  MI. 
X,>nli  wlna  of  (^iIMiinil*.  lU. 
NuTlhitn   IniiK-onlliirDIAl   •urrcT,   lU, 

IW. 
XotiHal.  J.  F„     Ttie  iln^ity  Hsrfh,  KO. 
Kounv'*   .iiuprlraii   fiplorMIOD    lo   Uib 

Ictf'funr*.  70C 
KoTBla    KfinllB,  ciuhIiib  it,  )«;    pnltt 

■nManu.tte. 
TTdovxt,  B-    diTTiobmitltiD  of  g^ologlrtti 

ft^rniutuna,  U 

KuDiniUlIlH     (fOlO     PlOliciA,     auTi      WIU- 

HIIII.  IM. 
KuiDniutlilt  llimuclon  In  RarliU.  «DT. 
Nnphir  pumlluia.  7M. 

!Cr*'«  to-oaiaoi.  ati, 

Xn,  lUruld  n.  Ktnulniofa  preblMorIc 
i™»,  («,  :»7. 

O.,  E.    R.>|..'>  uf  let,  xra. 

Cbti^rv-aiorta.  ,loiibLfQl,  30. 
OlHVivtiory,  Uinnlnnail.  pubilmiloBii  of. 

i9%\  *1  ir-Tiiiiy.  lIuEafanr.  runnrlrtf*  r*. 

vttweil, nut:  ■[  UsmviiFm,  <u;,  rjiri>. 

npon  of.  ml :  iDyal.  ai  l)i<i>icii.  lu, 
OnanourrMiu.  »S#;  aiudr  of,  Ml. 
OcMiik  tHdllllUaiH,  Ml. 
OdIuiD,  R,,  nn  Irrplof  uppnOIItwa,  Vlt. 
Ohio,  bani-avl*  \a,  SI;  Auida,  114.  Si;, 

ITI;    uoar  at  W:  dlllleiilir  of   pn. 

nnlln*;  Mli    Rwu«r<ilagtnl   bauu. 

Ml;  niniinili,  pipluntloii  it.  "1.  nt; 

Mliy.  diiri  miriilu  In.  nan,  404. 
Olim,  avlottuiEi^iDrHEi  of,  iOl  >(;  tUudapd 

intln^  tif.  iM». 
'III.  Hllaa  of.  on  nut.iUS. 
Old  l-rovldanni  l>lud,  Ml. 
OldomirjpirlrHi,  013. 
Ollv>[liblp11oaul.  3TL 
ULIvin,  J.  B.    A  alnpiUr  upUOBl  phr- 

nomuimn.  4Tii  MX 
OUvlnrriHikiof  KanbCarolIu*.  4M. 
Ondnuii  ilbMhicua,  vn. 
OnoilM  KnilbllU.  Ct).  Ut. 
Onopordon  Manihlum.  Ki. 
Opblboloi  dolluiu.  lU, 
UpOKirBk>ia(lll>.ll«. 
OHIeal  pbMKHiUROU,  3T&.  Mi.  t;4.  MI. 

MB.  C4^  1041  ulffnpb,  4*8. 
Orb-wHTtn,  3M. 
CItblluldia  aphlnplum.  7X. 

OxiiTT.  I.'  It.  I'lMit-dutrtbDilon  In 
l^>wvr  Ckllfurnla.  4:  iiupulur  nwaaa  of 
Oallfornl*  floiren.  ft44:  alnnoi  pl«Md 
In  pin*  tr*M  Vf  blrd^  WL 


OrnLibuliiflunI  n^ufroi^  W;  of  VIvDbb. 

OmUhi.loir^tia'  EjniAn.  AfB^rtoao.  341. 
OmTtbil'tiTT.  Vof(Jk.A.ia«rlMB»  ^. 
(>rtli'<   lN)|ir,**u.  M4,    TVstla.  lit;   10,1' 

llrtiiK  .<;< 
<>nh»Hru  *lvnn«,  VK;  plrnrnlnnium. 

I'll ;  uncut*,  Tttt. 
(>nli.<Mn4ll«a  Kunulua,  111. 

1>>M>H,  II,  r.  niailvc  mMorr,  114, 
Mk 

Otaom,  itriiTj  t..    Ttia  /«>inii  l|[>p)iln< 

Tniitln'    l«b..ralrtrT,  itl-   ':    lb-   ir«-t- 

|B  irvfl  -il  Ibr  IwnrillbruKk  OjuI,  130. 
Oili.n.r.  J.  <t.,  .,o  ii\t  rocabonUd  ntnt 

diauivr,  lii-c, 
Oiirlrli,  diiintadtallon  of,  Itl:  iannlag, 

OJCl 
OitamNold-MlttnlUM'tlub.Jt,  lol.  lit, 

1M.91;,  t»4,19t;  innaHilnni  n(,4«4. 
OIMW4.  Invl  of,  lOT;  urianxnplMl  tu. 

uliily,  n:  falln.  doai  af,  Wl. 
()Uo  iM^oNlot.  Ml. 
0>lbni  n>'">'1,>iii>,  44t. 
Omo.  K'->l"irJ.  'JI1, 
0«la.lian>.  Ill  Obio,  11. 
Onllc  uld.'ifpci  of,  OD  blntiioC'ptptr. 

44A. 
OiKDwblllix  af  iron  aiid  iltfil,  t;u. 
Olua.  (l.*nn»l  of,  WA,  vn. 

Or'iT  ii*d>,  <'«DnHiii-ai,  Tin:  snip, 
Ihrniiaiifal  fUlurr  of,  t\b:  eoBOklv* 
and  |-ar«alt«>  of,  ai4:  liidu'tiy.  T3I. 

IVehi-daiiD*  truulfllnldt*.  in. 
r»i*te,  nd  (klsa  In.  2\a. 
V*r\Mi't  Brlofur  cXIiDar.  nil<ii*d.  M. 
■■nlfulnk  bl|th  Url«.  411: 

IVlrot.nw, 

P»0)rib.  l.'VDiiaB  of.  », 
ranjftbir,  fpfiipflT  nvnnfff.  111. 
I^nihrr-drtak  NHl-badn,  WO. 

iMpiiio,  at.  an. 

pBndoiIdH  uMitleua,   Vni    IwncllKliu, 

Pnnltln*  •hair  d«paiiu  of  ^n\ii,  TTt. 
Pvalloi  QotaomDCDte,  440;  d<terinln>- 

Uon  of  •Wllir.  4M,  All. 
Pusdltltf  vnrm*.  VK. 
Ilirii  |ni«nipb>«l  Mcltiy.  4at:  abatfrk- 

lory,  nporluf,  Ul. 
Parkfr'a  bulanled  o(>llt<lliin.43.k. 
hirlnr.  W.   K..  Iimam  on  iDannndlan 

dHctDL  by.  iftlT. 
PsrnaHUambriiUikau:  paliulrla. ^U. 
PHrrlah.  IL.  tiTi  Dibalof  MB.m4ar^i  trnn. 

U3. 
l^riy.  t".  C  on  Pinni  Tumyana,  3*. 
Pvua  au-lcapllhia,  4lifJ. 
Pnwr  doinHUaoa,  404. 
i%taacrnj  lu*  prInHva.  V4. 
Paatvar,  Txfula,  revluwod.  I'i.  MA,  on  liy- 

dropbubla.  ?44. 
Pstmu  on  iDTftnloni,  DC 
PMula  utorfiiwa,  va. 
Paul,  II.  U.    Atmuapbarlc  vKto*  fraio 

KfWkbioa,  4AI ;   :br  uiiti  nf  umv  c«n, 

Iravervy.  499. 
Pnul.   II.   !t-,  va   Kraknlot  nlmoaphnl' 

wtuva,  M4. 

l^nag,  woDd.blo«ta>  Ibr,  Ut. 
PaiioDT,  F.  O.    Juotta  Tbaory  of  nor. 

■la,U(l. 
I*nbad]r  iMdaiay  cf  Kl<ao4i  Mmk,  HO, 

Poabody  muaauiu  uf  Aranhcon  krcbawit- 
ngy,  all  for  fiinda  fiT,  TT4;  mwilnf  of 
lniB(«c*  of,  TirFl>,  ikN^cittb  and  avfvD. 
ta*Mb  annual  rnpuru  uf,«4S;  ourliur, 

m, 

pMrir,  It.    i<»o   lllllfbran.l,  IV.  r..  and 

r«n»,  U. 
Fttmon,   F-   U.,  on  Ti'nnBakDV   minora! 

aprloxa,  4M;  on  Ti-nnmm  tlmhar,  CM. 
fatmt  p(*-ffUa.  Ki ;  tepivmrullaEiH,  <HT  1 

Ttlnua,  til, 
fVdIoularta  fUtnmnnfe  SU. 
ralooanna  tarbo,  lOi. 

m*ta,  morpboiocr  of,  ia.  mi. 


l'rndulu<a,fra<lT«atUilBt.4M;«rnrt«B 

i.f  •Ibnili.f.  III.  m, 
I  tUMtt.  !.•<<•,   (>    r,    Mamf  pMUlhwUlaa 

of  plan  I  tffuvlb,  l/i.  S34, 
IViiliaibio'a    V>«(tablr     hlaiolafy.     n> 

ii»iin.l.  WJ. 
ItixrxK.  II    y.\     A  •look  Inr  ••■41^ 

OUT   i^iwiric  tliruala   orKW  no   hiHir   «r 

ufltfnur.  f/f  ^1 
IVonajLvnnIt  anlfink'h,\  -II«l 
IVona^'ltanU  tif'iM<r>Mv,  AiM>ual  .vvrv,,  nf 

l(«L4Fua  at,  ;jtl ,  blt.LkjfifttJ  .ipparlnipM 

»i.  141.  lu.  n;,  A44.  m;.  en.  na. 

PlKKDax,   C'-.   X,     Tim  rrlllnal  auU  oif 

l*0nlaj:lttlaB  o r<<    ' 

l%,niMtoinum   '  ''ii,  MT. 

IVvlauOMn  c 4ianf«»,^M. 

tvptoni  la  •uiuiluu,  OiUKuluatloaxif.Ut. 
INfHV  amah  An*,  A3J. 
IVi-t..].  t.tli  111.1^  S». 

r f  vbnnlcal  Tb  — <nu,  ttd. 

I.  -    111. 

I'l  '   I  '  iii^3|fnkiib|pao1i«  mKUrtilUJitf- 

[Vin.iiu -uuty  ■!<  Baku.  ,uu;  a(t(in 

'pf,  Wrt,   *  n.,hr-,  n»'»oii  uf,4M. 

l^iltfi.lu ^' LJ  I'm.  llirL 

I'balaCf ,  111 

Pliall-i-  MM."     .  'IS 

I'bllftdvliilila  aiadi/my  *f  natural  ad  >*fa, 

wi.  iM.  m,  sH,  SN,  an,  «m.  dai,  mi, 

KM,  «sr,  «M,  <MI.  IM;  lHtMma4.tU; 
<iiil|liiB>r>'  (iliib,  3il,  Ml.  (M,  Ud,  OM, 
aa;  l^cMlilln  InaUtubi,  II.  MM,  3M: 
numltmatlt  and  aolluoMMi  aorlotr, 
104,  «M 

fntu.lni.W.  A.  AnvK-polnual  KvaaB. 
Mn.  Ill,  (41,  >n, 

PbllAlogleal  »«le(y,  nrw   aitttaatty  at, 

l^oaa  ron»1nr.  dtt;  fL4ilda,  410, 

I'hiiUdooiri  am*.  Wt. 

Phuipbaic  dfpoiMi.  nr;    In  Alab«iii>a, 

AM ;  In  Nonb  Ounlloa,  31, 
l'ho-]>hnn>c«ni  duortw,  MA;  llNiaMMM, 

ffllT, 
I'lioiugtapby,  applloailon  oC  la  utududiv 

uuint.blalorj  Divna,  lU.  4Ui   naci*. 

n,iinidal,  W7;  dcorlnt  ftiaall  Uai«b  by, 

tw :  tpFoirum,  MS,  191 ;  nruaal  i  niai  i  a 

111.  »It 
Photom-lric  work,  •11. 
l-liyiloun  in  lluiiuaf)',  MI. 
I'byiaULodf*  thftrarloAla.  'OK 
rhyalcal  caniunu,  xia. 
l*hyBlea.  prtnorplaa  of.  Al. 
l1>>-alol«cy,  vlDnrnur}-,  U. 
lliktTlnc.  K.  C.  on  mHtnrtnf  aolari, 

•aa:  phainnUTidE  woili  of,  113. 
t-KTKKniHti,  W.  II.    Nnr  phBMfnpUa 

Uburaiorr  of  Uaaaacftaaaiw  InaOIMc  of 

UrcbnuI'Vjty,  itl.  90, 

ric/tlcUm  Klc^lOUa,  H0u 
I 'In  II  n  pilt>,i44if>li>.  tOt- 

i'lii.  b.iK-auivrd,  M4. 

Pllut-churi.,  U3:  sfKuXbAUaolitOaB 

far  I'l-liniari.'.-l^,  Int  April.  4M. 
rinrbw,  on  ll»VilonUa  an.  III. 
iliiut  Jcffrtyai.  30»;    Ijunbinlaaa.  t»i 

LitiilicHiivraiii.M;  aylvaalna,  p4*i»4  In. 

Pbtdl.Hu  piiaiilum.  tl^,  nltnvnonianiKB, 

JiS. 
I'linvu.  dlaruvary  nf,  STD;  amail.  tut^m 

of,  lln- 
Planurblt  a'^quliiiDblllMtna.  lU;  «otAnia, 

4U;   llaitlllilua,  i'lt, 
l-ittnt    analyu*,     4'U;      dlalrlbntkoi.    4*. 

SoKib.  pceuiiantlH  of.  Ul-  3*t;  llh  In 
oiiuun  and  l>aliula,  49S:   ut  Jflnna- 
mU.  m.  iinitciallon  of,  SIM.  Hi;  r*N, 
;fA;  EbawbiK  l<Ti,.  ftH. 
Hitnt^'a    lU'ai>4ffbi>a   on    cloftrlHly.   r«- 

TlliW«1.14U. 
Plairnpra*.  JIJA:  mlnitllwlTn*.  UT- 
PI^ltoponiii*  crA^>1r»pa.  dWI. 
PLanrafanibua.  11.^:  bivvlulinua.  4db, 
plniua  anbkikiiii,  4?b. 
PiKBhontn*  minn  i1laju1*r,  bfil, 
FocfV,  i'feol.  dvatb  of,  fiTO, 
Polni  Barrov,  in«Uafulwlc«l  aUBMi  «. 

Uf-flt, 
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PolanJ,  boDe-Qtvex  of,  iSS. 

Folur  commlBfliDn,  InttTiintlanHl,  110;  i!i- 

pedlLlDTipBOO;  «iploTaUoncoD|fruu.709; 

■UUoiLi,  Huutan,  468. 
PoltiDDnlum  burdlle,  263;  reptans,  768, 

FolJtlCJtL  4ClCTlCV.  C^tlDfl  of,   1*^- 

PolluilDn,  rlvpra,  pruvcnhon  act.  469, 

rDLyKuhuiiiavlcultfrt»:£iF3;  vlvlpAnuD,2&3- 

PolypeUricli,£W. 

FonB-BruDki  comvl,  iU.  67. 

I'Lntr»  dwi^llln^  for,  464. 

PoriuHe  fomiBlloim  of  Sw  York,  l^U 

Panland    (Or^-)  luixural  ac^nce  Msocia- 

tloo,  ^7. 
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vlawvil,  ^U4. 
I^tolTa   KUtnoartbhj  of   Uuxt^inhlat   rt- 

Tlevcd,  ™«. 
8u>Eia,  K.  .1.,  oil  tbr  aalmriflmlniJ  Jaboraaf 

Ml.  Cninmon,  iM4. 
moM!.  W.   K.    Anotbac  ■ydlow  daj/ 

Butin  aKi>,  cUtnttvry  of  vTIU^  of,  010; 

baad  irnin  i^ini^D  lilaDd,  on. 
Slomi.dlik.  >~lii.!.  Kttbla.  Uf-401. 
Slrawlwrry-lluH-or,   rvlropndp  matamor. 

jibo>l>o(.  11/.  Xrt. 
tf  Intama,  cfftpl  of  quuda  od.  tH. 
lilripuipui  n»v»-i.  D>^ 
8triitblnpiaria  ^niiaiii4«,  7iMi. 
I4tmre,  utu>,  on  pafallai  iDT«'UramoiiU, 

<M0, 
Sluil)  U  IlillDIi,  Mi. 
Ktukthvaiit,     K-    L-    ILbyLhmk   varLa- 

Uona,  WS. 
suciorfa,  nivijion  of.  aai. 
EudHn.fkUa  nrnpbat  of,  1W. 
Hui'i  i.:an»l.  lie. 

Sulphur.  avcrn^produDtPf.  :^- 
SuiEinivi'  cuur»  In  tKitany.  Aa*. 
i>un..llal>,  1^ 
KuD'Clowa.XM. 
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ohaii(*  uf,  AM. 
Itunaou,  tad.  1,  Ml. 
I^urvey*  In  Kuaala,  99%, 
Swainua.  dtliidNV  of.  407. 
flulndlar,  Hlnnuilf.  SU. 
KwlDC.ptaBii«,  fOFin  af.  lU. 
HTnosa.  0.  J.    Tba  KrakalOB anipUon, 

S44;  lliarnil  (klia,  i;:. 
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T,,  W.     Itorualta  mK^r<>flara.UL 

T.,  W.  II-    llt>»l»  •■,<'Niury.  Ui:  IOl>*' 

Urial  oiniod  ps-alule^  Ivl. 
TacDnIc  i|a«*Ui>n,  tiH- 
Taaul*  flaivpunvuia,  MA. 
Tah<H.  Uktf,  ntiytlwl  iludlM  wf.  9U. 
TWlnl  "Mid.  tin. 
Talt  oil  mill)  al  fucni,  'ML 
Tallani^ii.L'ruituna  diol||t<l  bf.  »i.  TU; 

<1lHpavpflM    liy,  410;    dmllElli^  anitMS' 

in>  of,  >/I.  4tS.  oiH'dlilM  iL<,  |Z>.  In. 

•  aihbralB  uf,  UL  061;  flabaa  i>.ll>-iM4l 

by.  HI.  <U*. 
'raniUa<i(li>u.47. 
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Tap(-m>tin<,  Ml. 
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TjtonLula  afunlfidh,  74i. 
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nomolar  nm,  J47. 
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TvaUnftchool.  iM. 
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TarrauiafTa,  4Tl>. 
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.^jni'FU'an,  ^1. 
TiiILiliiila  Klubi'aa,  ilt. 
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TliBiiiliinr  jini,  tii. 
ThtTmomttor  anpuiufu,  SOU,  W;  abod' 

anl.3^ 
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tlb:     »pih»L-almiN.'d     EirEjainania     from 

IDOunila.  4M. 
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TiiURarux,  it.  II.    Tba  aaaat  aaoal,  nu; 

a  ovw  molor.AW;  «f  Clwilta  VllUam 

tflroiaiia,  porlrafrf.  34. 
Tbyniua  cinnda,  dtviitopntunt  of,  70^ 
Tliyrnlil  (lanita,  danlopinnil  of.  IM. 
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Sntlhl^irnllnii.Xil. 
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Turn;  buUBlCkl  elub.  UK.  US,  KM. 

TolUmrlllu.  ft>»»ll  limr™  M,  it. 

'I^nrbral  n'0iin4  nt  lh«^nA,  2M- 

Tnnill,  npU.  In  I'MlMlclpbla.  IWl. 

Truupunniloii,  •ui-'iriea  ut;  xn. 

TnDiiebaM.<:n  iii>iiiiilDUHlllHtIuD>,MI. 

TbsjIT.  Mary.     Ilirntior  «(   PoloaMdv* 

Tm^tfftf vrlh.  Infliit-'uid  uf  utiids  od.  1U. 
Tlw  rf  b«iTO,  trtiKlli  of.  aw. 
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TM. 
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'I'rlbuluni,  4'0. 

Trt1ab)u>.  apBsniluai  of.  <lf .  IT*. 
Tii»i1uii  HBail*.  4W. 
Tmgl^.kl  yu<B  wd^h.  491. 
TnwcboltA  bmIclrn*U.40T. 
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THnvKRinci.  M.  J1.  ,1  Mind  A»h  from 
tbcUtuuurilUvu.St:. 

Tow,  F.  w..  ao, 

Tmtn'a  CnnrhDlofJ,  rvtlDwud,  Ml. 
TnbrrcuWlt.  pK>p«tEBtlou  of.  ^4. 
Trc-KiH.  R,  ll..}un.    Tbi  •UoUlbuOoo  of 
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I'urblDa.  jwtlon  of  v«lcr  In.  OM. 
Tullk**  cumril.  ■pbaiDstasf.  TW, 
Txtf#lli  J.  B.,  on  rarlilnf]  of  f^uctorla. 
Xtt. 

I7.,W.  Thr; wiDlarof  IRluwin  Knrapr, 
Uft. 

VJIbltj.  Hailiinr.  JoDm^J  of,  tu  Kanbu- 
rum  isUrt.  UR. 

I'LibaniA  riphrlt*.  aw. 

t*mbrtlla  mtiliMrraDM.  is*. 

rnalatbkk.  mranlc  •aiid  irliieb  Uli  at, 
Ul.  961. 

I'nio,  byuni  Of.  au.  <M ;  calMslu*.  SM; 
laDTVolatua.  3D&. 

riill.or-ilaii>i|uulli-n.3M.  430. 

rnll^it  rtiaitm  avlmnAmlAj  «ipiKlil1nii  la 
Cblk.  1^;  crUBUB  biirtvi.JU^;  fu«p«n- 
•loii  of  U'xk  uf.  St;.  nniUBOfltCB.  .*(; 
pulflli41laiiai>f.  c  u-iilb  onaua  rapuru, 
ml.  Iv..  I».  an:  vnla-v.  and  tI.,  4W^ 
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«l  Mnm.AM.  A.  1U.  IM.jtW,  di. 
S«.  W3.liS,M>,)Bl,4JI.  4«3,4«.ni. 

Ml,  tn. va,iat,mi.tn.  in, nt. nt; 
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mollfin  "f  wdviw  nf  n^ld  In.  >no;i,  14B; 
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413.  jK»I'niiirr  niHp«.  AM.  alipal^affiot, 

I.  Tn' :  ETnik  f'mplnfCHj  by.  iU4;  wiu 

of.  M,  il'h-iMDairy.  3M;  mIh  Hllpaa 

uipv<]JiL...ii.  raporl  of.  42^ 
[:>ilv>'r>lil>'i.  KUHlan,  tea. 
I'liliniiviblr.pbllwopbT  ot,t\7. 
I  pliarn.    «'.,  en   caialufulny  pinuu  of 

Mltmtmln.  4M.  an  drtn  Id  lUnnfaoM. 

nU;  on  Minnaaou  laXr*,9n. 
Vma.V.    Tba  rtd  *kl«^  n. 
Trvnua.  obaarviAinn  of,  Af. 
VtiHWIIji  inu<Ula.nt. 
I'lamanlA  torda.  1M. 

Vajxlnlum  piir(l^>Uuni.  3U. 
VaJgu*  MiuniDlrrT.  1VT. 
VaIvhU  ?lroi».  i:A- 

VllUldk*.  >Tlllj«    of,  M. 

Vin  l>tiiKT'4  I'nn'iA^n'.t^l. 

Vao  llciuvn     »h  l..j4llD>  nrmlDf,  Mid 

Vaft  Bcruan. 
Varliibtp  aura,  IflT. 
VstIpiIh.  origin  of,  TXT. 
Vaaau  Broibcn'  Intiliuu.    Sac  rooib- 

katpala,  Vikiar  Bnllian'  IsalllDI*  cj. 
V«B*  vnynCD.  VM. 
VtselaUap  alojir  Xonbtm  I'utfLc  n\t- 

THd.St. 

VtnUlaUnD.IlM;  nf  mltioa,  4Ii>. 
Vtnlun  (nUDIy.  C^l ,  r<>ll»  In,  JTJ, 
VcDU*  rriviccnaria,  ^, 
V'thtak*!  <l«iIo(liMil  mlallvn  of   Km- 

kMM,  mInrtO.  »^.  T<k:. 
Vinaool  bird*,  lit.  na. 
VocHll.  A.  E  .iHideep->«cind|[1ii|a,i04; 

fill  tnrdnd  «aulairi^n  of  UutliiiaB.nO. 
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VitOKoOuuldtl.W:  lUinam.lNu 
Vaapaintlla  fuxiua.  HWi. 
VTolB  amarfoanit,  TAI. 
Vftintla.  obaan-alluaa  of.  470. 
VleuBB.  huBBt  of,  fnHB  Pani,  10. 
Vtannti,  onJtbnlUBlnl  •on«n>*  nf.  KT» ; 

uleteups.  M.ata. 
VlIJa  Blca,  3- 
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prlaiulBafuliB,n3;puboa(VDa«riDairpa« 

W:  aaaltiau,  SU;  Xiiau,  HM. 
Vkilal.  •tructorr  of,  OW, 
VIrflnla.  bulla  of.  Sll- 
VlrFaoi-Unn  In  Koiland.dlT. 
VolfcMl, 
Vulcanic  dIMlB  Iha  OrsBI  BaalD.Htl  duM 

In  anuw,  IM;  Dtnplkon  Ln  Iceland,  US; 

taliDd. Ikn. It;  M;  miik^or  rilitlil(iii<if 

I'u^Oi.'.  3M;  un-l,  I'l'  lul, 
Volouoan  AutfutUui'  lajanil,  708, 
VnrtPi  Il^ta-  *«■ 
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tDi ;  biania.  tM. 
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W«DI«VMTIt,    U.    K.       OlltllK'    nKka    of 

Xunti  CatoIIbb.  4M, 
Wadiwunb.  H.  K.,  ud  IbB  KaBwaBBau 

•cripi,  U3- 
Watnirr'*  OcogrBphlaPbc*  Jabrbocb,  ra- 

«lE<»d,  WO. 
WxLnn-I.  C.  I>.      Appendatai  of  tba 

Ulhibll*.  lU.  IT*. 
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I'lilWil  atnU*.  Ul:  on  tVlBtaim  (anna 
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t*n.  33. 
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llall. /nrtnilf.  FiTI. 
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■tR>bu>,  U3:    ths  clalva  nf   pollUnl 
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WaablncloD  aniltfopoloflal  tor 

84Wi4v  iMIon*  uf.  <«,  SO : 
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WaiPb  inala  It  Vair  vollCKt.  JIl, 
Walot.  aictloii  of.  1u  iduidvrn  lurbhia.  BM; 

drinblnjt.  purtly  of.  bli>;  aipulaJOB  atf. 
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Walfr,auppljr  of  Htfiv.ilankay  cIllaB.  TOO. 
Walpra,  oolnra  of,  44J^- 
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Ihe  I'unri  Vukon,  tW. 
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apvelfum,  4W^ 
Wnlhrr.  MS;  H  IJok  obHTrwory.  »»; 

obHTvaUona,  Kaaaaa.4W;  airvlcc.AlB' 

baiua.m:  Iowa, 33:  ■laUona.lo'ailaDa 

of.  Wt. 
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Uf.ll. 
Wabalar^    Dullliiaa    uf   ebanlaliT,   ■•• 

WBurrd,  KJl. 
W<l«bu  and  iBMauR*,  iBiamalloul  ba- 

rwi  of,  3M. 
Walch.  Wtmamll.,U». 
Wrac   VFr^nla,  lopofnpblcaZ  vorb  iB. 

»«. 
WxaroH.    K,  B.       Atnn>ph'-nc    mnr* 

from  Knkaloa,  (If.  Ul. 
U'tlt>Trt<].B.,<ui  ((ruciunand  bnnadon 

of  ooal.  Ud. 
VThilohonr.   manuftuiura    of   anlllcltl. 
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Wlical-iuit.  EMWlb  of.  46T. 
Wliaalar  «or*v>*.  nodrllA  work  of,  447, 
Whitlwlndi,  m.  16.  N,  M. 
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laal  and  prra^nl,  AlV, 
■ilr,  v..  A.,  on  nii'Miulc  ro»ll>i.  Mi, 
Wbllo.Oalm  of  Nortli  .InHitliui.  Tl», 
Vrhlloavaa'a  ■ni'a'^ti'ir  f«t44;U,  nti. 
WiiiTmo.Uafold,  Law  connci'Uiii;  pb}i4- 

caE  cunfunu,  3T^ 
Wi«iTit4«r,C,  f>,    IfeTvlflpmrBl  of  ^Ipnn- 

culot  nndn*,  333, 
WaTHPXB,  K      Coluttil  abloa  afWr  an 

arupUoti  of  Oflopail,  ta. 
WlfEnnd,  H    W,  on  uH  of  cut-Iron  IB 

boiler -H'Btinictlon.  2M. 
Wllloui.  J,.Dn  Florida  •ball'miinnda.TM; 

on  grolnfyand  nainral  hirtoryof  r^rl- 

■la.  4aT:  od  Nmnmulllaa  flrom  I^LoFifta, 

MT. 
Wllllama,  A-.  inn-,  on  mlnaral  rtaaBNaa 

of  Iha  I'niird  Nlalra.  dK. 
WiLLiaa*.  U.O,     KipcrtoicBla  wUb  »■ 

flaollDna.  Ul-  did. 
Wii.MaBt,  II.  c>.      Tha  aplttfw*  aflba 

oppoi  l>ewD]an.  314, 
Wlllfama.  H.  8.,  on  palEonMloin  of  N<« 

York,  4M. 
UllaoD,  II.  M„Kipa«npbinal*arkaf,)«. 
Vi-iiitnELL,  A.    biaworbl-1tfe.m;  tbe 

md  aunaali,,  3. 
Wlnfhrll'a  World. Iltn,  173. 
Wind  chnrlt  of  Xorlb  AUaoUs.  UL  Ml; 

valoelUn.  ilf.  Ui. 
WlfidtvttninalanB'dlak.Uf.MI 
Winf ,  araania  In,  UC- 
Wlnitakc  dIrlaloB.  lopogniplilCBl  >oth  of. 

IS. 
WiBiJKX.W.O-   Thal'Dna-nraokaooDi- 

tl.  Ml- «. 
Wisaunr,     .\rlhur.        Pucnllartllaa    of 

w«aihrrlnii  In  iba  rutUrltl*  «af]niD«r- 

■u,  tfi,  i:. 

vriiisiow.  K.tOD  oyaUrr-Iudofitv,  no, 
WlDlcr  of  ItTW-tu  In  Bnrop*.  m. 
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WlUnck'n  Unlbnm  lulcsata,  OS. 
Wobum  rouifoD  Bxpertmenu,  7tO. 
WoiiKor,  A.    Tbcraiomelcr  aipHUn, 

643;  tmploal  cyclone*,  142. 
Wolfs  (iped[llan.  7TI.      - 
WonisD'i  Jounigj  to  KunknruiB  nitay, 

338. 
Wood,  Dc  Volion.     lUdluiL  bMl,  Kl; 

the  uB«  of  the  method  of  llmli*  Id  nutbe- 

millcal  Ifti^hlD^,  'ilb',   the  uh  of  the 

nfithod  o(  rales  In  romtfaenifttlcHl  tcftdb^ 

inf.  MT. 
Woodbrldm,  B.  U.,  on  tantlag  and  ven. 

lllaUan,  TM. 
Woodebuek.  Uh-hiwory  of,  MT. 
WouDi,  A.  T.    Uoderti  ml l-m iking,  ISl. 
Woodj,  «1fKt  off  on  flow  of  ■treami,  433- 
Wo«lfr,  L.  C.     KirnF*  iku  LuiaiPI, 

Ulcb..4;  rippl«.n]ark*lDUniHtoii«,2T4, 
World-life, 


■M 


Wonhlpriil  Dompanr  of  froun,  pri»  of, 

tun. 

WortbflD,    A.    H.,   OD   ipeclflfl  from   W' 

bonlferou*  fDmutlont,  U5, 
Wreclu,  cbartlojE,  Afh 
WRiesT,  A.  A.    Soma  enrloni  nuurmi 

■nowbill*,  114. 
WrlUng,  ilfla  In,  U4. 
Wtckopt,  \y.  C.     Bltk-sattan  Ib  the 

colonlH,  431. 

JCnopbora  nedlterranoa,  0U. 

YiJe  collflge  obiorviiloEy,  ftdmlDlBlrftUOD 

ot,  tia,  808 ;  cloek  at,  4M. 
Ykrrov'iCback-UAlof  Ainerlciuir«ptft««, 

revlenod,  2M. 
Yellow  dif,  Mg. 
YellowitoDfi  imtJonil  park,  t&S. 
Young'!  Bun,  CU. 


YdoUd,  fblk-lon  of.  170. 
Yukon,  Ulddlt,  Ul.  «n,  708 ;  upper,  I 
al.Wt. 

ZunkMtnibns,U3;  mirabllla,  03. 
Zapu  bndftonlu*.  Ml,  ttltt. 
ZicItnbrW  tUr  wUHDHtuftllelu  nil 

■kople,  «01. 
ZIIUnw,M. 
Zirm.,  K.  A.     MuH-nma  or  lularsi 

lorr  In  the  Ignited  Bum,  1B1. 
ZoH,  emluUoa  of,  W.  S13. 
Zunltat  Bxcavrntua,  343;  Lntenaitili,  : 

niUdoi.  Ml;  auppnaaua,  342. 
ZoSloglcal  atlu,  ns;  (ardeni.  67;  nf  • 

dnoaU,  010;    Dom&DclAtura,  341;  | 

aerve  In  Ihe  vaat,  bft&. 
Zooloftacber  lahreabertcht,  114. 
ZotlloaT,  briefer,  M. 
ZjcadanUB  elegaoa,  'lU. 


ERRATA. 


Pan:    It,  ool.  3,  mth  line  from  bottom,  for  ■  Nat-ala.aa '  raad 
'Nat-ala-afi.' 
3,  lOtb  line  from  bottom,  fbr 'Ho-«u.k4p-l' read 

'  Uo-pD.ltap-l.' 
1,  Stttb    line   from   bottom,  for  'Butanla'  road 

■  Kulaeoja.' 
1,  Una  ft,  for  '  uldferoui '  read  '  calciferol.' 
3.  Ilnn4indl4,  for'Cullte'rfsd  'Sandi.' 
1,  line  a.fur-Cullle'reid'Bindn.' 
I,  llnei  I  and  2,  omit  'in  abDadaoco  of  macro. 

aporea,  fKildea.' 
3,  4th  line  from  bottom,  for  'Daodrolci'  read 

■  DendroeCB.* 
3.  14tb  line  from  bottom,  for  'm'  roid  'jb.' 
£,  30th    hnc   from    bottom,    fbr    *  lairal '    read 

'  larTBi..' 
1,  line  3.  fur  'Gredlcton'  r«id  '  Bredldiln.' 
1,  tllih  line  from  boltoro,  for  'roriacua'  read 

■  (.'nrlacua.' 


28, 

81, 

137, 
IBS, 
1M, 
318, 

2M. 

318. 
337, 

34a. 

304, 


Page  4M,  col.  3,  Mtb  line  from  hullum,  tor  'canilleulaU*  i 
'  canilloulila.' 

"      «48,   ■■     1,  Una  t4,lbr -UyulDi- re>d'MyIlla>.' 

"      (»S,   "     3,  3d  paragraph.    Tbe  roika  m^ntlotied  did 
come  b'im  the  Bllver-ClilT  dlairlvl, 
from  tba  aaiaa  losallty  aa  (he  aprrlm 
mantloDedon  p.  887,  col-  1,^  paragn 

"  723,  "  3,  Ulh  Una  Crum  bolioni,  tor  '  deodoriilng' r 
'odorlilng.' 

"      T37,   ■■     1,  Sih  line   from    bottom,   for   'Mayenia'   r 

*  Uryeola.' 

"      740,   "     1,  4tfa  lloe  from  bottom,  fur  *oii'  rejtd  'and 
"      iH,    "     3,  line  3).  far*a  hutidmi  and  Iveoty-Cour '  r 

•  tblrtj'-tli." 

"  TV0,  "  3,  line  A,  for  '  a  hundred  and  nlnel^-  tlirev '  r 
■twohuodml  and  thirteen-' 

"  TUB,  "  2,  22d  Una  tiom  bottom,  for  '  ti'lephcracv '  r 
■lelpbaragv.' 


t. 


